16 June 2005 1 DESCRI PTION Information Processing Apparatus And Mt hod,
Program And Recorded Medium Technical Field This invention relates to an
i nformati on processing nethod and apparatus, a program aifl Jine 2e¥y di ng
medi um More particularly, it relates to an information processing nethod
and apparatus, a program and a recoriding nmediumfor recording a file
including the information indicated for explanation on the GU, the
information on the main reprogdegi@PaidN the information on t he
subsidiary reproduci ng path, ‘connection information between respective
reproduci ng domai ns meki ng up the main reproducing path, or the

i nformation on bookmarks or resume points useful for the user to set a

desi Ladoseedeon Baekes ssiwly Agpdiecan | Ang Q’Ié@fddetﬁ'rcpgfjrérﬂ/pe%nglf R%gblrﬁéh di scs
have been proposed as a recordi nggidedi um that can be renmoved from a

recordi ng apparatus. These recordable optical discs have been proposed as
a | aTgehgizabFidlgy nedi um of several GBs and are thought to be prom sing as
~a nmedium for recording AV (audi o visual) signals. Anong the sources

GPo2P Y SO oy Y PRSRORR ARUEREESBE A o
digital broadcast. <|? future u gé’%bld]vyavet | evi sion, boad ast of the
di gi PHgrefsaR arecordiag medpme Mpre ariy, 1t relatés to an information

- processing method and apparatus, a program and a recording medium for recording
afile including the information indicated for explanation on the GUI, the information
on the main reproducing path, the information on the subsidiary reproducing path,
connection information between respective reproducing domains making up the main
fcprodilcing path, or the information on bookmarks or resume pdints useful for the

user to set a desired scene.

.- BackgroundArt
Recently, a variety of types of optical discs have been p‘rbposed as a recording
medium that can be removed from a recording apparatus. These recordable optical
discs have been proposed as a large capacity medium of several GBs and are thought
to be promising as a medium for recording AV (audio visual) signals. Among the
sources (supply sources) of digital AV signals, recordc& on the recordable optical disc,
there are, for .example, CS digital satellite broadcast and BS digital broadcast. For

future use, ground wave television broadcast of the digital system has' also been




2 proposed. It should be noted that digital video signals, furnished from
t hese sources, are routinely conpressed in accordance \Mié] I\/PE@O%I\/bvi ng
pi cture Experts Group) 2 system For the recording appar ﬂ‘?,e ecor di ng
rate proper to the apparatus is set. |If digital video signals, derived
fromthe digital broadcast, are recprded by a conventional video storage
medi um for donestic use, in accordance with an analog recording system
digital vi&leo signals are first decoded and subsequently band-limted for
recoP’@PY5§°% Al ternatively, with the digital recording system exenplified
first of all by MPEGL video, MPER video or DV system the digital video
signal s aﬁéh@rﬂ%b@ detesdgt dlﬁ!taiﬁﬂk‘@qﬁigmlﬁyquéwbﬁééﬂﬁﬁ%?ﬁea%F fEe with

the recording rate and encoding system proper to the apparatus for
r ecofgtitingly tomgiredsed\ih takcstdance et MIP@Grﬁdﬂboﬂ}g dpictwﬂaiEXp&rtsedemIs)t 2eam
furni shed is once decoded and subsequently bandwi dth-limted or re-encoded

! : coded uent| . . s
P 1 Odysidin! 95tk '}eeoﬁdhgg gggelﬁftagtfs,eg&e@&dwg hftﬁgﬁgféﬁt%fﬂhleya A0S 9 gdred.

inr rdi ng conpresse ignal s, ansm ssion rate for input
-digital.sjignals is .not hjgher, than the.recordinq rate of the recording
and/ﬁ?d}géﬁ?o‘tﬁ@@? nﬂgHﬁGardffg{}?fi o the n@]tgl%lg ‘?rr‘?aaﬁ"fsgh af?\ereﬁ?li(gctdr g)gmilf’l
furnished is directly recorded w thout decodi ng or re-encodi ng SLiffel’S from
pi ctconvendivaia] videgetteragsrmedlin for domestia yse.dntassordansgeyih an analpg
transmission rate of the conpressed digital signals exceeds the recording
r at ere@brdifg system, digitdl @ idezaignilare firstdesndedtandsubsedquentlydesidalinited fir st
decode the digital signals in the recording and/or reproducing apparatus
and {3 (L &raRGE dRItbRR e, Wifth Hlcdialial fRbrdiRE Ry Siehs exeniplified fifst bfallune 2005

by MPEG1 video, MPEG?2 video or DV system, the digital video signals are once

decoded and subsequently re-encoded in accordance with the recording rate and

encoding system proper to the apparatus for recording.

However, with such recording method, in which the bitstream furnished is once

decoded and subsequently bandwidth-limited or re-encoded prior to recording, the

picture quality is necessarily deteriorated. If, in recording compressed digital signals,

the transmission rate for input digital signals is not higher than the recording rate of

the recording and/or reproducing apparatus, such a method in which the bitstream

furnished is directly recorded without decoding or re-encoding suffers from picture

quality deterioration to the least extent. However, if the transmission rate of the

compressed digital signals exceeds the recording rate of the disc as the recording

‘medium, it is truly necessary to first decode the digital signals in the recording and/or

reproducing apparatus and to re-encode the digital signals for recording so that the




3 transm ssion rate will be not higher than the upper limt of the
recording rate of the disc. If the signals being transni%% d i%h ccordance
with a variable rate systemin which the bitrate of the i gW? Q§teﬂ
signals is increased or decreased with time, the capacity of the recording
medi um can be exploited | ess wastefully in such a disc recording system
in which data can be stored once in a buffer and recorded in a burst- |ike
f as hy of E@fbnv‘fatt%“ﬁllrtf‘ec%ﬂhigﬁeﬁﬁﬁa&ﬁﬁe'ﬂp_ fhittdTane etesdimepddeiot the a fixed
rpm an ence the recording rate i1s afixed recording rate. In the near
future when digital broadcast becones the mainstream it my be
pren@ﬁ?tated that there is a positive demand for such a recordi ng and/ or
reproducin apparatus in which aired signals are recqrded in Qgg.state of
di gi tal sngm signalsthedng Ua@é@é@‘?@lgﬂ@ﬁc@fégé‘ﬁ@d‘dlﬁﬁué,vadéa I 1RigeSYSKIR 1Bt a data
streanmer, and in which a disc is used as a recording nedium Meanwhile, in
r ec owllidlotiRrbifdts bf destinpat digitel sigedsislimyeasedi emddiyeaded with dinee,dbscr i bed
recordi ng apparatus, an AV stream data may be anal yzed to enable fast

" 2P| GalcBy 6t B rdddaimaSineliflin Yandle xS Tedsowalich@lly i GALHindiseuch as

to en accessing a picture. Alternatively, the stream may be

di tly. .| ded. wi t h i S. h ol '

or acteeol ESYBEghin Whittlnn BF bE St oA A LIRRT G SRR RS, e by
means of which the AV streamis recqrded on the recorai,n eri&lm as AV

st r ek fasthion tharn wiith 7 sraeading sstemdpovhichsthergtarnydigardd R W16 June
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and hence the recording rate is a fixed recording rate.

In the near future when digitai broadcast becomes the mainstream, it may be
premeditated that there is a positive demand for such a recording and/or reproducing
apparatus in which aired signals are recorded in the state of digital signals, without
decoding or re-encoding, as in the case of a data streamer, and in which a disc is used
as a recording medium.

Meanwhile, in recording an AV stream ‘data on a recording medium by the
above-described recofding apparatus, an AV stream data may be analyzed to enable
{fast replay to detect the position of an I—picture to effect recording such as to enable
accessing an I-picture. Alternatively, the AV stream may be directly recorded without
analysis.

In such case, the conventional practice has been to provide respective dedicated
application programs by means of which the AV stream is recorded on the recording

medium as AV streams of different formats. The result is that _devclopment of an




-4 application programtends to be costly and time-consumng. In the AV
streans recorded in respective application prograns, the format is
different, from one AV streamto another, with the result that the
respective AV streans cannot be reproduced on the sane apparatus because
of lack of conpatibility. In addition, the conventional recordPnyr@apBes at us
has a drawback that audio data, for exanple, are difficult to post-record.
Di scl osure of the Invention An exanpl e ®nbodi ment of the present invention
can provide an arrangenment in which an AV stream capabl e of perform ng

hi gh speed recording and an AV stream incapabl e of perform ng high speed
recordi ng caragydicatioar piomdm itendotodie cobily exadnime-@vhsedinimgt I ahe afA3b
provi de an arrangenent in which post- recording is possible. |In accordance
with a fitremasprededin rospaetiveapplicationt programbethe fosmat ay iditfdrengnfrom

i nformati on processing apparatus for recording AV stream data on a

recor di ngne Hevi aﬁlreantmmfglmgwﬂatb@mw thet theorespectieadivh gtrearns cannetalpe e
describing the relation of correspondence between presentation tinme stanp
and an a@ﬁrfégh}ed@ntt @smes&nmaaﬁasz’gewwrofalaeb SOPUIEItA4Yaccess unit, or a
second table eg(ﬁjit.bi ng the rel.atifn of .. corres ence betwe;in arrival

 time stanp d IPRofhc: sRIEIORA] TRGORENgoRRRAT t%[«l ase dirapbrek fiatiasdiong
2" ecor uarBr Rutler i B kst Sna second tabl bs, as sl ecied
dependi ng on a recordi ng nethod, on the recording nediumalong with the AV
Disclosure of the Invention
An example embodiment of the present invention can provide an
arrangement in which an AV stream capable of performing high speed recording
and an AV stream incapable of performing high speed recording can be supervised
~ in common.
The example embodiment can also provide an arrangement in which post-
recording is possible.
In accordance with a first aspect of the present invention, there is provided
an information processing apparatus for recording AV stream data on a recording
. medium, comprising: a controller for generating a first table describing the relation of
correspondence between presentation time stamp and an address in the AV stream
data of a corresponding access unit, or a second table describing the relation of
correspondence between arrival time stamp derived from the arrival time point of a
transport packet and an address in the AV stream data of a corresponding transport
packet; and a recorder for recording one of the first and second tables, as selected
depending on a recording method, on the recording medium along with the AV

stream data.




stream data. 16 June 2005 5 In the exanple enbodinent, the first table may
be EP map and the second table may be TU map. In the exanpl e enbodi nent, a
controller may select the second table in case of non-cogni zant recording.
The controller nmay select the first table in case of self enc %ln
recording. The controller may select the first table in case BB%ﬁpg%nt
recording. In the exanple enbodinent, the controller may generate
identification information indicating ich of the first and second tabl es
have been recorded and the recorder nmay nenorize the identification
~information. In the exanpl e enbodi nent, the controller manages control so
“that, if the I ﬂt@@xarap]eeembcrdm@ntdélme éilrsintgblm mayt be ERY nsap endhtblatsagondhe

reproduc n do speci fying infornmati on expresses the tinme infornmation
of the r@gtoEIYt eo d&l-n of the AV stream data onthe presentatlontlrre
basi s, and so t at | f the econd tabl e S recor? Ion the AV

stream data, Thée 18&?&1@109}3@811?&% SGLef ¢ &3 £85C t he
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~step of gepefaLing a first table describing the relation of correspondence
bet ween presentation tine stanp and an address in the AV

In the example embodiment, the controller may generate identification
information indicating which of the first and second tables have been recorded and
‘the recorder may memorize the identification information.

In the example embodiment, the controller manages control so that, if the

"ﬁrst table is recorded along with the AV stream data, the reproduction domain
specifying information expresses the time information of the reproduction domain of
‘the AV stream data on the presentation time basis, and so that, if the second table
is recorded along with the AV stream data, the reproduction domain specifying
information expresses the time information of the reproduction domain of the AV
stream data on the arrival time basis.

In accordance with a second aspect of the present invention, there is provided
an information processing method for recording AV stream data on a recording
medium, comprising: a generating step of generating a first table describing the
relation of correspondence between presentation time stamp and an address in the AV
stream data of a corresponding access unit, or a second table describing the relation
of correspondence between arrival time stamp derived from the arrival time point
of a transport packet and an address in the AV stream data of a corresponding

transport packet, and a recording step of recording one of the first table and the




stream data of a correspondi ng access unit, or a second table describing
the relation of correspondence between arrival tine stanp derived fromthe
arrival tinme point of a transport packet and an address in the AV stream
data of a corresponding transport packet, and a recordi ng step of
recording one of the first table and the 16 June 2005 6 secoﬂgJH@%?@¥§ as
sel ect ed depending on a recording nethod, on the recordi ng nedium al ong
“With the AV streamdata. In accordance &ith a third aspect of the present
i nvention, there is provided a recording nedium having recorded thereon a
conput er -readabl e programfor an information processing apparatus
- recor di ngecudsables ms@al&ted\dq;mﬂ@? on ag‘ecasrdﬂh%methditﬁ oprthe revordinglmediom a
step of generating a first table describing the relation of correspondence
bet ween glongevittathiedhVistreensdatap and an address in the AV streamdata of a
correspondi ng access unit, or a second table describing the relation of
cor r espondencks ansondanceawtth\aathind aspest afthedqeresenddnyention, thererisipravidedree
~point of a transport packet and an address in the AV stream data of a
cor r espoiggPrdngtmadiwa rhavpag reeordsd dheracsc arenmputeswegdaile mregram dgr gae of
the first .and second tahles, as selected dgggpding on_ a recordi ng t hod,
on the rBESHARRN NBRICERSIAL0ARPHAEYS TERITINE sBNeaTHERM adathn OBC Ao FRRIFEREN t h

2 fourth sapect ol the ot soepuinvention Lilre s, Lovided o R g for
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present ahhPQyream data of a corresponding access unit, or a second table describing the
relation of correspondence between arrival time stamp derived from the arrival time
point of a transport packet and an address in the AV stream data of a corresponding
transport packet, and a recording , step of recording one of the first and second tables,
as selected depending on a recording method, on the recording medium along with
the AV stream data.

In accordance with a fourth aspect of the present invention, there is
provided a program for having a computer, controlling an information processing
apparatus recording AV stream data on a recording medium, execute a step of
generating a first table describing the relation of correspondence between presentation
time stamp and an address in the AV stream data of a corresponding access unit, or a
second table describing the relation of correspondence between arrival time stamp
derived from the arrival time point of a transport packet and an address in the AV
stream data of a corresponding transport packet, and a recording step of recording
one of the first table and the second tables, as selected depending on a recording

method, on the recording medium along with the AV stream data.




time stanp and an address in the AV stream data of a correspondi ng access
unit, or a second table describing the relation of correspondence between
arrival tinme stanp derived fromthe arrival tine point of a transport
packet and an address in the AV stream data of a corresponding transport
packet, and a recording step of recording one of the first tagpen%% % he

-~ second tables, as selected depending on a recording nethod, on the

recordi ng medi um along with the AV stream data. 16 June 2005 7 In
accordance with a fifth aspect of the present invention, there is provided
an information processing apparatus for reproducing AV streamdata froma
recordi ng nediaccoodanwei withg: fifth aspeat ddicheprasent inventiopptheriisiprovided af a
first table describing the relation of correspondence between presentation
ti me stanforartiamprgssing dpparathe f@M@roémea‘ﬁH sifeam datar Frepoadecnydingess
unit and a _second table describing the relatiqgn of corresgondence bet ween
arri val WPERIE camprising \vegprodiping snider xeprodyging opsioha fgst ble deseribing
packet: atgd gln .address in the AV stream data qQf a. correspondi ng fransport
packet , thedpatied olecrespagdenes behveRRi RIgseHstion dime stamp Mk an Addeess Hecond

for contiPEIANnTEHE GlE k& CCOPORHBEALED: uith a4 Fhead tehiedractibmg " *
mvent i AE el O PTRER0E Relich Rrtaluin? SPESR it P Arival
repr odudt g BsE oF A uRsfones BRRAEF U Bt e BT e geRef o
rel ati o e ding RAREFOR DaPRL MBS BISREBERhS MedilfE wWiikHthas the first table
| or the second table recorded thereon depending on a recording method, and a control
unit for controlling the outputting of the AV stream data based on the reproduced
table.
In accordance with a sixth aspect of the present invention, there is
provided an information processing method for reproducing AV stream data from
a recording medium, comprising: a reproducing step of reproducing one of a first
table describing the relation of correspondence between presentation time stamp
and an address in the AV stream data of a corresponding access unit and a second
table describing the relation of correspondence between arrival time stamp derived
from the arrival time point of a transport packet and an address in the AV stream
~ data of a corresponding transport packet, from the recording medium, which has the
- first table or the second table recorded thereon depending on a recording method,
and a controlling step of controlling the outputting of the AV stream data based on
the reproduced table.
In accordance with a seventh aspect of the present invention, there is

provided a recording medium having recorded thereon a computer-readable




and an address in the AV stream data of a corresponding access unit and a
second table describing the relation of correspondence between arrival
time stanp derived fromthe arrival tine point of a transport packet and
an address in the AV stream data of a corresponding transport packet, from
the recording medium which has the first table or the secondBy4Re&005
recorded t hereon depending on a recording nethod, and a controlling step
of controlling the outputting of the AP stream data based on the
reproduced table. In accordance with a seventh aspect of the present

i nvention, there is provided a recording nedi um having recorded thereon a
conput erprogegtabfor db infonaafiofl Spro8esying rappatatus ascoraing MV i streap alzés shrg
apparatus recording AV streamdata on a recording nmedium the program

i ncl udi ngcardingmoetlinimghs peperaim mepuditgc reprodeciag step dOf reprodabing one of
describing the relation of correspondence between presentation tinme  stanp
and an aldiretsabla déseribing tthe aiglatiam off carraspondenwsnbietigencpiesentainon tanel a
second tabl e describing the rel ation of correspondence, between arrival tine
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an i nforgpihOflas the first table or the second table recorded thereon depending on a
recording method, and a controlling step of controlling the outputting of the AV
stream data based on the reproduced table.

In accordance with an eighth aspect of the present invention, there is
provided a program for having a computer, controlling an information
processing apparatus recording AV stream data on a recording medium, execute a
reproducing step of reproducing one of a first table describing the relation of
correspondence between presentation time stamp and an address in the AV stream
data of a corresponding access unit and a second table describing the relation of
correspondence between arrival time stamp derived from the arrival time point of a
transport packet and an address in the AV stream data of a corresponding transport
packet, from the recording medium, having the first table or the second table recorded
thereon depending on a recording method, and a controlling step of controlling the
outputting of the AV stream data based on the reproduced table.

In accordance with a ninth aspect of the present invention, there is provided
a recording medium having recorded thereon one of a first table describing the

relation of correspondence between presentation time stamp and an address in the




processi ng apparatus recording AV stream data on a recordi ng nmedi um
execute a reproducing step of reproducing one of a first table describing
‘the relation of correspondence between presentation tinme stanp and an
address in the AV stream data of a correspondi ng access unit gqp agégiond
table describing the relation of correspondence between arri VEIVUPf t anp
derived fromthe arrival tinme point of transport packet and an address
in the AV stream data of a corresponding transport packet, fromthe
recording nmedium having the first table or the second table recorded
thereon_dﬁpending on a_recording nethod, and a controlling step of

cont r ol | 4\ straem datelt @ icagrespondiagraccess eaih and a sseond table: describing dhe ed
table. In accordance mﬁta a nhnth aspect of the present inﬁgntion, there is
pr ovi dedelafion of (carrRspeRdenes habvern asdvliime panep slesvedofrom fthe wrrivab) e

describing the. relation of correspondence ,qetween pre tation tine_.stanp
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- indicating a subsidiary reproducing path, and recording means for recording the
AV stream data and the reproduction specifying information on the recording
medium.
In the example embodiment, the main reproducing path may be a path for the
post-recording of audio data.
In the example embodiment, the first information may be main path and the
second information may be the Sub-path.
In the example embodiment, the second information may include the type
information indicating the type of the subsidiary reproducing information, a filename
of the AV stream referenced by the subsidiary reproducing path, in- and out-points of
the AV stream of the subsidiary reproducing path and the time on the main path at
which the in-point of the reproducing path starts in synchronization on the time
axis of the main path. |
In the example embodiment, an information processing method can be.
provided for an information processing apparatus recording AV stream data on a

recording medium, including a generating step of generating the reproduction




AV stream.data and the reproduction specifying information on the recording
medium I n the exanpl e enbodi nent, the main reproducing path nay be a path
for the post-recording of audio data. In the exanple enbodi nent, the first
informati on may be main path and the second information may q ‘fhe
Sub-path. In the exanpl e enbodi nent, the second information na% VRS PABR ¢ he
type information indicating the type qb t he subsi diary reproducing
information, a filename of the AV streamreferenced by the subsidiary
“reproducing path, in- and out-points of the AV stream of the subsidiary
reproduci ng . path and the tinme on the main path at which_ the in-point of
“the reprwﬁ'mﬁ pifarmaten smades yipc irfo the aftist nindarmaton  indicating »f maie
main path. In the exanpl g enbodi nent, an infornmptjon processing nethod can
be provicPERUYGRS R st g sego dafosaiatign neaHxINgs 2 rUdsIdiRy gremo m

data on a ,recordi ng. medi um .i ncl yudi.ng a.genergti.ng step of generating the
Fepr 0du BB eI DS OB FEEh L8 G AP ANE PGP AR & SO 6 ot

i nformatien indicati a _main, .reproduci n th and .t.he second .infornpgation
spect Tyi oEresoffing M AN St AR e SRS aBR o St R I it o TR
the main_r.eps. | ath, and a recording step of recording the AV stream
dat a an?;‘“efﬁg&lﬁggﬁ%@ﬁ%ﬁ on specifying information on the recording nedium

~In the exanplp e ARSlE  eAbbEGRES N9 BEHHTE GABIRGN PLAY e fréded and

having recorded thereon a computer-readable program for an information
processing apparatus recording AV stream data on a recording medium, in which
the program includes a generating step of generating the reproduction specifying
mmformation made up of the first information indicating a main reproducing path
and the second information specifying a subsidiary reproducing path reproduced
in synchronism with the main reproducing path, and a recording step of recording
the AV stream data and the reproduction specifying information on the recording
medium.

In the example embodiment, a program can be provided for having a
computer, controlling an information processing apparatus recording AV stream
data on a recording medium, execute a generating step of generating the reproduction
specifying information made up of the first information indicating a main
reproducing path and the second information specifying a subsidiary reproducing
path reproduced in synchronism with the main reproducing path, and a recording step
of recording the AV stream data and the reproduction specifying information on the
recording medium.

In the example embodiment, an information processing apparatus can be

provided for reproducing AV stream data from a recording medium including




havi ng recorded thereon a conputer-readabl e programfor an information
processing apparatus recording AV streamdata on a recording nmedium in
which the programincludes a generating step of generating the
reproduction specifying information made up of the first |nfor tl%ﬁ

I ndicating a main reproducing path and the second information g@ 9$ng a
subsi di ary reproduci ng path reproduced ,,in synchronismw th the main
reproduci ng path, and a recording step'H recording the AV stream data and
the reproduction specifying information on the recording medium In the
exanpl e enbodi nent, a program can be provided for having a conputer,

cont r ol | repgodecingf meras ifon nepadiingg feppathet tecording anedjumy mpreductiont a
on a recording nedlun1 execut e, a generatl step of generating the
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from t ne FERVEHL SREiO TR repro@uct on " SpeciTying i nformation hade up of

the first infgy Qﬁé'%ﬂﬂg' ERHoA%NBntT®AR information processing method can be

- provided for reproducing AV stream data from a recording medium including a

reproducing step of reproducing, from the recording medium, reproduction specifying
information made up of the first information indicating a main reproducing
path and the second mformation specifying a subsidiary reproducing path
reproduced in synchronism with the main reproducing path, and a controlling step of
controlling the outputting of the AV stream data based on the reproduced
reproduction specifying information.

In the example embodiment, a recording medium can be provided and
having recorded thereon a computer-readable program for an information
processing apparatus recording AV stream data on a recording medium, in which
the program includes a reproducing step of reproducing, from the recording medium,
reproduction specifying information made up of the first information indicating a
main reproducing path and the second information specifying a subsidiary
reproducing path reproduced in synchronism with the main reproducing path, and a

- controlling step of controlling the outputting of the AV stream data based on the

- reproduced reproduction specifying information.




reproduci ng path and the second i nformation specifying a subsidiary
reproduci ng path reproduced in synchronismw th the main reproduci ng path,
and control neans for controlling the outputting of the AV stream data
based on the reproduced reproduction specifying information. In the
exanpl e embodi nent, an information processing method can be pPPoV¥NeEE0F or
reproduci ng AV streamdata froma recordi ng nediumincluding a reproducing
step of reproducing, fromthe recordindznediunl reproducti on specifying

i nformati on made up of the first information indicating a nmain reproducing
path and the second information specifying a subsidiary reproducing path

r epr oduced i nlmshe hmemigle ambodimeniaz nprogpamd can npe gabirideh don havmg o | i ng
step of controlling the outputting of the AV stream data based on the

r epr oduce@mptitgs; egutolltng epemfoyhagon proeerstrio apparatusheccoxding A\esirsdiment |
a recording nedium can be provided and having recorded thereon a

conput er datdempireceidiag apedivm, grechtcon repioshcing siep<ad ieproduring from the

recording AV streamdatg on a recqrding nedium.in which .the progr
i ncl udestC&OFHBERGETHE, ﬂleeﬁempdueﬁa%oﬁw@p ngs HYRTMABOR dBadeity OFdbe dist

il cat | HOANSRG Indu ety TR PRITE L RaooH BERRTT O SHELYINE ng a
S0, 5 Y bR SAP0RTHD, 50 TSR LA RO B, o
the AV Sieqm b bBRSEh AT diFollkEPYeR ARG AL SipHEeL oF BE AV
stream data based on the reproduced reproduction specifying information.
The recording medium in the example embodiment has recorded thereon the
reproduction specifying information made up of the first information indicating a
main reproducing path and the second information specifying a subsidiary reproducing
path reproduced in syhchronism with the main reproducing path.
In the information recording and/or reproducing method and apparatus, program
for a recording medium, program, and in the recording medium, in the example
embodiment, one of the first table describing the first table describing the relation of
correspondence between presentation time stamp and an address in the AV stream
data of a corresponding access unit and a second table describing the relation of
correspondence between arrival time stamp derived from the arrival time point of a
transport packet and an address in the AV stream data of a corresponding transport
packet is recorded depending on a recording method.
In the information processing method and apparatus, program for a recording
medium and the program, in the example embodiment, one of a first table

describing the relation of correspondence between presentation time stamp and an

address in the AV stream data of a corresponding access unit and a second table




In the exanpl e enbodi ment, a program can be provided for having a
~conputer, controlling an information processing apparatus recordi ng AV
stream data on a recording nedium execute a reproducing step of
reproducing, fromthe recording nmedium the reproduction spe%ifxing
i nformation made up of the first information indicating a mai'RMBpF8%Ruci ng
path and the second information specifying a subsidiary reproducing path
reproduced in synchronismwth the mai ° reproduci ng path, and a
controlling step of controlling the outputting of the AV stream data based
on the reproduced reproduction specifying information. The recordi ng nmedi um
in the edesepbmgcthbaeliationoficascspondencd betveesroarrivaktimessiampwlerived fome thef yi ng
informati on made up, of the first information indicating a rmain reproducing

pat h ancival ssmepeintHcr transpert Naeket gned gnaddiess i theyANepireaiicdaty of gt h
| or G FRSPEBUNG SRR RACKE 3 SeRTerier o oRbMeH RGP Padiam, Whigh oS f or
erbod et Trgriablsron e SFread bl recdutelE Hersary denddiiz.an 3 mevuliagaes Pling
hdar eos i rdutp i8S RORGENER aBELMEBRVES pondi no. access unit And a second
dori ved 1 om e difort i HocBising MehoR APANEERAL 1F6R:Rh TN Aleddiyed 3™
dependi HHCaRE RdRbR Sid e REETRP Rdthe ERURBAT In WRPELSholChBOMIGR, |
onbod e refredLag ShediRE MMk RAGOMRAMIT AL e RICRISTIG HBAIAT Ce
bet ween the gpait atproduting®patthiRdahe #tond information indicating the subsidiary

reproduction path reproduced in synchronism with the main reproducing path is
recorded.
| In the information processing method and apparatus, program for a recording
medium, and the program, in the example embodiment, the reproduction specifying
information comprised of the first information indicating the main reproducing
path and the second information indicating the subsidiary reproduction path
reproduced in synchronism with the main reproducing path is reproduced to
control the outputting accordingly.
Other objects, features and advantages of the present invention will become
more apparent from reading the embodiments of the present invention as shown in the

drawings.

Brief Description of the Drawings
Fig.]l shows a configuration of an embodiment of a recording and/or

reproducing apparatus according to the present invention.




address in the AV stream data of a correspondi ng access unit and a second
table 16 June 2005 13 describing the relation of correspondence between
arrival time stanp derived fromthe arrival tinme point of a transport
packet and an address in the AV streamdata of a corresponding trapsport
packet, is reproduced fromthe recording nmedium which has tﬂgJFW?E@&iable
or the second table recorded thereon, depending on a recording nethod, and
the outputting is controlled accordingﬂ?. In the informati on processing

met hod. and apparatus, programfor a recording nedium program and the
second recording nmedium in the exanple enbodi nent, the reproduction

speci fyi ng i Mignihistratesdhp dasefbrofat tifelata recorded onrmtccondingdnedivimby a he
mai n reproduci ng path and the second information indicating the subsidiary
- r epr oduaecondipnand/os perprddoeing appsyateidoni smwith the main reproducing path
is recorded. _In the infqrmation processing t haod and apparatus, program
for a recordiliig.3 Wwetrates Ideal Rlnelist snd MiytuahPlaydiskanpl e enmbodi ment, the
reproduction specifying infornmation conprised of the first infornation

i ndi cating the main reproducing path and the second information indicating
the subsidiary reproduction path reproduced in synchronismwth the main
reproducing path is reproduced to control the outputting accordingly.

O her objects, features and advant ages of the present invention will becone
‘nore apparent fromreading the enbodi nents of the present invention as
shown in the draw ngs.




Brief Description of the Drawings Fig.l shows a configuration of an

enbodi nent of a recording and/or reproducing apparatus agﬁgrdlétg] to the
present invention. 16 June 2005 14 Fig.2 illustrates the Prat  of
data recorded on a recording nmediumby a recording and/or reproducing
apparatus 1. Fig.3 illustrates Real1®l ayList and Virtual PlayList. 16 June
2005 15 Figs.4A, 4B and 4Cillustrate the creation of the Real PlaylList.

Fi gs. 5A, P%sam éﬁrgg.ld'm Hﬁ&t?at@%@bké%ﬁhdﬁfoﬂt'h% RedlPIRyBKLI St Figs. 6A and

6B illustrate asse |t|ng |g illustrates provision of a sub path

In the Vi PLayLi S th Qg of the playback
sequence taifé éﬁé\}ﬂsi(; d:u%r% §i ?U(? 6 Ql lg %@E?E oh the Pl ayList and a
mar k onthe cip. 10 illustrates a nmenu thunbnail. Fig.11 illustrates
mar k addeElgScﬁAra@dFﬁgy lusfrate agsemble ¢ditingt rat es a nmark added to the dip.
Fig.13 illustrates the relation between the PlayList, Cip and the

t hunbnai | Fig.7 ¢llustFitgs pfovikionssfr aiwels pathdin thet Virjuad thay:It,lst e. Fig.15
illustrates a syntax of infr.dvr. Fig.16 shows a syntax of DVRVol une.
' Fig.8 illustrates the changing of the playback sequence of the PlayList.

Fig.9 illustrates a mark on the PlayList and a mark on the Clip.

Fig.10 illustrates a menu thumbnail.

Fig.11 illustrates mark added to the PlayList.

Fig.12 illustrates a mark added to the Clip.

Fig.13 illustrates the relation between the PlayList, Clip and the thumbnail file.
| Fig.14 illustrates a directory structure.

Fig.15 illustrates a syntax of infr.dvr.

Fig.16 shows a syntax of DVRVolume.

Fig.17 shows a syntax of ResumeVolume.

Fig.18 shows a syntax of UIAppInfoVolume.

Fig.19 shows a table of character set values.

Fig.20 shows a Syntax of TableOfPlayList.

Fig.21 shows another syntax of TableOfPlayList.

Fig.22 shows a syntax of the MakersPrivateData.

Fig.23 shows a syntax of xxxx.1pls and yyyy.vpls.

Figs.24 A to 24C illustrate the PlayL.ist..




Fig. 17 shows a syntax of ResuneVolunme. Fig.18 shows a syntax of

UTAppl nf oVol unme.  Fig.19 shows a table of character set v es.. Fig. 20
shows a syntax of TableOrPlayList. Fig.21 shows anot her ﬁé/ﬁ{r%gogp

Tabl eOF Pl ayLi st. Fig.22 shows a syntax of the MakersPrivateData. Fig.23
shows a syntax of xxxx.rpls and yyyg.vpls. Figs.24A to 24Cillustrate the
Pl ayList. 16 June 2005 -16 Fig.25 shows a syntax of PlayList. Fig.26

shows a t@hl &{’EE itg. 27 shows a syntax of UTAppl nfoPl ayLi st.
IEI gsZ§8AEg?8%§T‘F%§)s%’Pa e %/?%ayﬂltn t he UTAppl nfoPl ayLi st syntax shown in
ig.27. Fig. illustrates Playltem Fig.30 illustrates a Playltem
Fi g.31 !'Ilfl&s%q?%li‘%%’sét@&ﬂft}gﬂyi‘#—é)@f shows a syntax of the Playltem
Fig.33 illustrates IN-tine. Fig.34 illustrates OQUT-tine. Fig.35 shows a

P

tabl e of Kigi2eshows aGyntix 6DHIAppInfoPeA.isb 36D il lustrate
Connecti on_Condi ti on.

Figs.28A to 28C illustrate flags in the UIAppInfoPlayList syntax shown in
Fig.27.
Fig.29 illustrates a PlayItem.
Fig.30 illustrates a Playltem.
Fig.31 illustrates a Playltem.
Fig.32 shows a syntax of the Playltem.
Fig.33 illustrates IN-time.
Fig.34 illustrates OUT-time.
Fig.35 shows a table of Connection;Condition.
Figs.36A to 36D illustrate Connection_Condition.
Fig.37 illustrates BridgeSequencelnfo.
Fig.38 shows a syntéx of BridgeSequencelnfo.
Fig.39 illustrates SubPlayltem. -
| Fig.40 shows a syntax of SubPlayltem.
Fig41 shows a table of Mark_type.
Fig.42 shows a syntax of PlayListMark.
- Fig.43 shows a table of Mark_typc;

Fig.44 illustrates Mark_time_stamp.




Fig.37 illustrates BridgeSequencelnfo. Fig.38 shows a syntax of
Bri-dgeSequencelnfo. Fig.39 illustrates SubPlayltem Fig.40, sh a synt ax
of SubPlayltem Fig.41 shows a table of Mark type. Fig. PUEARE%a synt ax
of PlayListMark. Fig.43 shows a table of Mark type. Fig.44 illustrates
Mar k-tinme-stanp. 16 June 2005 17 Hi7g.45 shows a syntax of zzzzz.clip.:

Fi g. 46 shows a syntax of Ciplnfo. Fig.47 shows a table of

- G p_stredmiy Bows Eis?nfﬁgt ol 2 st Idines of fset SPN. Fig.49 illustrates offset
SPN. Figs.50A, 50B ilfustrate the STC domain. Fig.51 illustrates STC I nfo.

Fig. 52 shows synt ax_of  STC~].n Fig.53 illustrates Program nfo. Fig.54

shows a %ﬁt@s@wwggp{gmqﬁilpfl&%' 55 shows a syntax of Vi deoCondi ngl nfo.

Fig. 56 shows a table of Video-format. Fig.57 shows a table of franme rate.
Fig.47 shows a table of Clip_stream_type. -

Fig.48 illustrates offset SPN.

Fig.49 illustrates offset_SPN.

Figs.SOA, 50B illustrate the STC domain.
Fig.51 iflustrates STC_Info.

Fig.52 shows a syntax of STC_Info.

- Fig.53 illustrates ProgramInfo.

- Fig.54 shows a syntax of ProgramInfo.
Fig.55 shows a syntax of VideoCondinglnfo. | _ ‘
Fig.56 shows a table of Vide-o__format.

Fig.57 shows a table of frame_rate.
Fig.58 shows a table of disp}ay_aspect_ratio.

- Fig.59 shows a syntax of AudioCondinglnfo.
Fig.60 shows a table of audio_coding.
Fig.61 shows a table of audio_component_type.
Fig.62 shows a table of sam.piing_frequency.
Fig.63 illustrates CPIL.
Fig.64 illustrates CP1.

Fig. 65 shows a syntax of CPL




Fig.58 shows a table of display_aspect_ratio. Fig.59 shows a syntax of

~ Audi oCondi ngl nfo.  Fig.60 shows a table of audio coding. Fig.6 % ows a
tabl e of audio-conponent-type. Fig.62 shows a table of s '\er]?é] Erequency.
Fig.63 illustrates CPl. Fig.64 illustrates CPl. Fig.65 shows a syntax of

- CPI. 16 June 2005 18 Fi g. 66 shows 1§ table of CPl .type. Fig.67 illustrates
video EP map. Fig.68 illustrates EP map. Fig.69 illustrates EP-map. Fig.70

shows a synt of EP ) j shows a table of EP_typevalues. Fig.72
shows a %@s]&qw%g,j%@g_qfoépg%@%t reamPID. Fig.73 illustrates TU %ap. 3

Fig.74 shows a syntax of TU map. Fig.75 shows a syntax of CipMark.

Fig.76 shbigsb AilhistnatesofidgaHE )32 Fig. 77 shows a table of Mark type_stanp.

Fig.78 shows a syntax of nmenu.thnb and mark.t hnb. B
Fig.68 illustrates EP'_map.

Fig.69 illustrates EP_map.
Fig.70 shows a syntax of EP_map.
Fig.71 shows a table of EP_typevalues.
- Fig.72 shows a syntax of EP__map_for_one_stream_PID.
Fig.73 illustrates TU_map. ) |
Fig.74 shows a syntax of TU_map.
- Fig.75 shows a syntax of ClipMark.
Fig.76 shows a table of Mark_type.
Fig.77 shows a table of Mafk_type_stamp.
Fig.78 shows a syntéx of menu.thmb and mark.thmb.
Fig.79 shows the syntax of thumbnail.
Fig.80 shows a table of thumbnail_picture_format.
.' Figs.81A and 81Billustrate tn_block.
Fig.82 illustrates a structure of a transport stream of DVR MPEG2.
Fig.83 shows a recorder model of a transport stream of DVR MPEG2.
i Fig.84 shows a player model of a transport stream of DVR MPEG2.

Fig.85 shows the syntax of a source packet.

Fig.86 shows the syntax of TP_extra_header.




Fig.79 shows the syntax of thunbnail. Fig.80 shows a table of

t hunbnai | _picture format. Figs.81A and 81Billustrate to 9ck.zgdﬁ'§g. 82
illustrates a structure of a transport stream of DVR MPE i 3 shows a
recorder nodel of a transport streamof DVR MPEQ. Fig.84 shows a player

~ nodel of a transport stream of DVR{MPEG2. Fig.85 shows the syntax of a
source packet. Fig.86 shows the syntax of TP _extra header. 16 June 2005 19

- Fig.87 sh S?Sbﬁg’%%tﬁf’lea%ﬁge?‘i’@%ﬁﬁﬁimddﬁ tgptor. Fig.88 illustrates

seani ess nec s seani ess connection. Fig.90

il lustrat ess connection .91 illustrates seanl ess connecti on.
Fig.92 il %@5@&@%@%&9@@1@3&5&%&%} Fig.93 illustrates audio overl ap.
Fig.94 illustrates seanl ess connecti on enpl oyi ng BridgeSequence. Fig.95

i Il ust r at Fig.82 dllisrdes seameless onnmmloelrrpl oyi ng BridgeSequence. Fig.96 shows
a DVR STD nodel. Fig.97 is a timng chart for decoding and display. Fig.98

U o nf OB P o e Ot Rigoos.
- Fig.91 illustrates seamless connection.
Fig.92 illustrates seamless connection.
Fig.93 illustrates audio overlap.
Fig.94 illustrates seamless connection employing BridgeSequence.
Fig.95 illustrates seamless connection not employing BridgeSequence.
Fig.96 shows a DVR STD model.
Fig.97 is a timing chart for decoding and display.

- Fig.98 shows the syntax of a PlayList file. |
Fig.99 shows the syntax of UIAppInfoPlayList in the PlayList file of Fig.98.
Fig.100 shows the syntax of the PlayList() in the PlayList file of Fig.98.
Fig.101 shows the syntax of SubPlayltem.

Fig.102 is a flowchart for illustrating the method for forming RealPlayList.
Fig.103 is a flowchart for illustrating thé niethod for forming VirtualPlayList.

l' Fig.104 is a-fiowcilart for illustrating the method for rcproducing the PlayList.
Fig.105 is a flowchart for illustrating the method for reproducing a sub-path of

PlayList.

Fig.106 is a flowchart for illustrating the method for'formi_ng PlayListMark.




Fi g. 100 shows the syntax of the PlayListOin the PlayList file of Fig.98.
Fig. 101 shows the syntax of SubPlayltem Fig.102 is a flgowchart for
illustrating the method for formng Real PlayList. Fig. 10% 4482999 owchart

for illustrating the nethod for formng Virtual PlayList. Fig.104 is a
flowchart for illustrating the nmetypd for reproducing the Pl aylLi st.
Fig.105 is a flowhart for illustrating the nethod for reproducing a

sub-path_of PlayList. Fig. 106 is lowchart for i ' met hod
for for nil?#gglﬁ?agﬁl_ias%@a%léoﬁ L}:lllé‘s'gééggm% li?%a.t]ﬂ% I{Eb@&%ﬁ?ﬁo%\cn%gﬁ% or
illustrating the | ocating reproduci ng nethod enploying PlayListMrk.

~ Fi geffjBoyingayhistMakmedi um Best Mdde for Carrying out the Invention
Referring to the drawi ngs, present enbodi ment of the present invention wll

be expl FiPedgiiNusteiRs - mEd@nd shows a typical inner structure of a
- recording aAnd/or reproducing apparatus 1 enbodying the present invention.

First, the structure of a recording unit 2, configured for recording
signals input fromoutside, is explained. The recording and/or reproducing
.apparatus 1 is confjgured, f ir being fed with and recording anal og or
di giftest Mirdesfor Apaicyla,outdBe SNYEMIY and anal og audio signal's are fed to
termnals 11, 12, respectively. The video signals, input to t hfi t er m nal
11, are ®Refetring o the dawings, prasentembadimentiaf the preseahiygationsvilkde audio
signals, input to the term nal 12, are output _

explained in detail. Fig.1 shows a typical inner structure of a recording and/or

reproducing apparatus 1 embodying the present invention. First, the structure of a

| recording unit 2, configured for recording signals input from outside, is explained. The
recording and/or reproducing apparatus 1 is configured for being fed with and
recording analog or digital data.
Analog video signals and analog audio signals are fed to terminals 11, 12,

respectively. The video signals, input to the terminal 11, are output to an analysis unit

14 and to an AV encoder 15. The audio signals, input to the terminal 12, are oufput

{o the analysis unit 14 and to the AV encoder 15. The analysis unit 14 extracts feature

points, such as scene changes, from the input video and audio signals.

The AV encoder 15 encodes input video and audio signal to output the system
information (S), such as an encoded video stream (V), an encoded audio stream (A)
and AV synchronization, to a multiplexer 16.

The encoded video stream is a video stream encoded e.g., with the MPEG

" (Moving Picture Expert Group) 2 syStem, whilst the encoded audio stream is an audio




to the analysis unit 14 and to the AV encoder 15. The analysis unit 14
extracts feature points, such as scene changes, fromthe input video and
audi o signals. The AV encoder 15 encodes input video and ains 2§)panal to
out put the system information (S), such as an encoded video stream (V), an
encoded audi o stream (A) and AV sypchroni zation, to a nultiplexer 16. The
encoded video streamis a video streamencoded e.g., with the MPEG (Mving

Picture Expert G oup) ;2 sSyst ' ' ; | i hfy an audi o
o siramiohaded h SR ARRThe MG sy b InaHaS ALIQ e ten B 2
the encoded audi o, stream being . e.g., an L0 Sstream encoded in e . g., the
MPEGEiRg st@raBaudipc sers eiceds lﬂér&amhwggiéé’ﬁ{%%%ﬂﬁ? ﬁh‘? by AC3
(trademak) system The nultiplexer 16 nultiplexes the input video and

audiepcatied amacchdande oritl the Dol AGH (teadamdlorsyatenan Therguliiplpker 16
mul ti pl exed streamthrough a switch 17 to a nultipl exed stream anal ysi s

uni %ﬁ{p"}@)gesttﬂe?n@?%&@o PRE K8dioZereaks, b Shitid inparadtah iefomation, 9., an

MPE ransport ream or an MPEQR program stream The source packeti zer

19 encodes, t he .i.nput | tipl,exed, str ' of
sourguaie sa AR o wanEURREn 2P RER T ad e BRIeRed SEREAPIREL P

- medi um 100 on which to record the stream The AV streamis processed in
ECCunst 13 and de asourempagketizstillg) unit 20 and a nodul ation unit 21 with
appendage of ECC codes and with nodul ati on, before being output to a wite
uni t 22, Thdimitiphaedvstidaes i egspad HPEG-Arespeahstrean gazgeMBEGE cont r ol

signals output by the controller 23.

~ program stream. The source packetizer 19 encodes the input multiplexed stream into
an AV stream composed of source packets in accordance. with an application format
~ of a recording medium 100 on which to record the stream. The AV stream is
- processéd in ECC (error correction and coding) unit 20 and a modulation unit 21 with
appendage of ECC codes and with modulation, before being output to a write unit 22,
which then writes (records) an AV stream file based on a control signals output by the

controller 23.

The transport stream, such as digital television broadcast, input from a digital
interface or a digital television tuner, is input to a terminai 13. There are tWo recording
systems for recording the transport stream input to the terminal 13, one being a
transparent recording system and the other being a system in which recording is
preceded by re-encoding aimed to lower e.g., the recording bit rate. The recording

system command information is input from a terminal 24 as a user interface to a

controller 23.




The transport stream such as digital television broadcast, input froma
digital interface or a digital television tuner, is i nputﬁ]i‘&?%obgrm nal
13.. There are two recording systens for recording the tr tream
input to the termnal 13, one being a transparent recording systemand the
ot her being a systemin which recogffji ng is preceded by re-encodi ng ai ned
to lower e.g., the recording bit r&fe. The recording system comrand
information is input from ,terfn' nal 24 as a user interface tqg a

contr ol | AR 18 iransbatst reassdingool fhiy wpat RESRYA SRR, @5HHPAY Shhe | nput
transport stream a transport stream input to a termnal 13, is output

t hr dugiit & & térmihall 13 tis catymilthiquighesivigch ddtoanauitiplsxed pireamainaly$is o t he
source packetizer 19. The ensuing processing of recording an AV stream on

a T RGRY I8 AAd T thd!SdhiRe (Packedrd B8 Tﬂébnﬁingﬁﬁﬁéédémgaﬂﬂrd(ﬁﬁdh‘hgiaiﬂAaha| og
i nput audi o and video signals, as described above, "and hence’ i s not

expl ai ned here for. Lmplicity. 1f t | t p am - encoded
ana SDeBgLan ey ling pEBuRF i e seind 8P ulaF O epbbaanid rtbL AR drpIdE, TOOTS
is fed to a denul tiplexer 26, whjch  denultjplexes the ip ut raﬁéport
st r dapwkandiq epd video signals, ag dessaibedhaboyg, NG is DRHEXP A?ﬂ%ﬁer system
information (S). O the stream (information), as extracted by the

- demsimplici#yer 26, the video streamis output to an audi o decoder 27,
whi |l st the audio stream and the system information are output to the

LA Sl e sosat ndaserng it il s e
transport stream, input to the terminal 13, is fed to a demultiplexer 26, which
demultiplexes the input transport stream to extract a video stream (V), an audio stream
(A) and the system information (S).

Of the stream (information), as extracted by the demultiplexer 26, the video
stream is output to an audio decoder 27, whilst the audio stream and the system
information are output to the multiplexer 16. The audio decoder 27 decodes the input
transport stream to output the encoded video stream (V) to the multiplexer 16.

The audio stream and the system information, output from the demultiplexer 26
and input to-the multiplexer 16, and the video stream, output by the AV encoder 15,
are multiplexed, based on the ihput system information, and output to the multiplexed
stream analysis unit 18 and to the source packetizer 19 through switch 17, as a
multiplexed stream. The ensuing processing of recording an AV stream ona recording

medium is the same as that of encoding and recording analog input audio and video .

~ signals, as described above, and hence is not explained here for simplicity.




The audi o stream and the systeminformation, output fromthe denultipl exer-
26 and input to the nmultiplexer 16, and the video strea%&%%%b by the AV
encoder 15, are multiplexed, based on the input systemi 5n, and
output to the nultiplexed streamanalysis unit 18 and to the source
packetizer 19 through switch 17, agya mul ti pl exed stream The ensuing
processi ng of recording an AV streamon a recording nediumis the sane as

t hat of codi ng .,and recordi ng,anal og i nput audi o and_video i | s, as
oscr | bedlBavTdiTE anart o PeoHBng ey Pt gesihiFinborl Aol e
2005 23 The recording and/or reproducing apparatus 1 of the present

" enbadconsista fileafshel A \astream oafthe mecoxding medinna d 00hwhils adsanesgrdisgthem 100,

while al so recording the application database information which accounts

for ichtibf dafdtRsé Mfélrmafibarwhichaitcouifitst fog thefil¢.oTheringd infornfetidneat ur e
information for the noving picture fromthe analysis wunit 14, the feature

gﬂ{ﬂ@gﬁé Egﬂtrglflellffisﬁ‘f{? Zé%ﬁméﬂﬁﬁﬁ&?{dpébﬁ RSAHE %éflfegﬁ’ghﬁtﬁgla?‘xgg?is unit 18

e user conman rmation I npu ater ure

ST PR I 5 BRI ATl L

signals. The analysis unit 14 analyzes the contents of the input video and
audiunis1§aatighe vsereommend infermaticn inpuit ehapemainab?4. to the pictures
characteristic. of the input nmoving picture signals (clip mark). This

i nf or mat iTHe featirednforhadtivi bOMeimevingt piogirs, supplieddrah the haslgsisamistic clip
mar k points, such as program start points, scene change points, CM

COTE PR e A SRR s s,

St-e'r'ﬁ?é ggﬁ?{g{salllni? \i\n;ltzg:nhail)rr]zqes the contents of the input video and audio signals to

generate the information pertinent to the pictures characteristic of the input moving

| picture signals (clip mark). This information is the information indicating a picture of

- characteristic clip mark points, such as program start points, scene change points, CM

commercial start and end points, title or telop in input video signals, and also includes

a thumbnail of the picture and the information pertinent to stereo/monaural switching
points and muted portions of audio signals.

The above picture indicating information is fed through controller 23 to the

" multiplexer 16. When multiplexing a encoded picture specified as clip mark by the

controller 23, the Iﬁultiplexef 16 returns the information for specifying the encoded

picture on the AV stream to the controller 23. Specifically, this information is the PTS

(presentation time stamp) of a picture or the address information on the AV stream of

an encoded version of the picture. The controller 23 stores the sort of feature pictures




poi nts and nuted portions of audio signals. The above picture indicating
information is fed through controller 23 to the multiplexer 16. Wen

mul ti pl exi ng a encoded picture specified as clip mark by ne2BR?r ol | er
23, the nmultiplexer 16 returns the information for specifying the encoded
picture on the AV streamto the copyroller 23. Specifically, this
information is the PTS (presentation tinme stanp) of a picture or the

~address,information on the.AV.stream of. an enco i I f s pi cture.
The Qe RbMaNgR 2o EThect il Ui R Fbig R TR ARY sUChR B AnBodii Pl g
the information for specifying the encoded picture on the AV streamin
assowithiciagh othgér h each other. The feature information of the AV stream from

the nmultiplexed streamanalysis unit 18 is the information pertinent to

t he encodihgfdanirerinfirneition ofitthe AAVststamdrorh the baltiplesed sticarmadal ysis ecor ded
by an analysis unit 18. For exanple, the feature 1nformation includes the

LI MRyt 380 AhRhaaSn pBIRIdR S B Ooddifly inRirfifabR dfMthbNEVAYeafd (am

di sconti nuous pornt information of systenrtime clocks, encoding paraneters
of the AV stream,and cha oi nt_informat,i of, 1t he engodi,n rameters in
©he D/ 16 G AEn NS, FeCPRID Y it 1o Bisth Pl gE: nEot PEAERIFx T AERHRE T hou
fromthe termnal 13, the nultiplexed streanyanal¥sis unit 18 detects the
pi ctinfernptiamiachideséhetiniestamp end gddrass kiformatipp Ré thedopictyredn vV st ream
and generates the information for specifying a picture designated by the

¢l i pstrmpk disebritificugpintinommsaiomessgahitane ichidksrendating paraméters er mi nal
24 is the information specifying the playback donai n, designated by the

userar B AASiRAn £id idhdePoifitinkSrniitth of the encoding parameters in the AV

stream. When transparently recording the .transport stream, input from the terminal 13,
the multiplexed stream analysis unit 18 detects the picture of the aforementioned clip
mark, from the input transport stream, and generates the information for specifying a
- picture designated By the clip mark and its type.
The user designation information from the terminal 24 is the information
- specifying the playback domain, designated by the user, character letters for explaining
the contents of the playback domain, or the information such as bookmarks or
resuming points set by the user for his or her favorite scene.

Based on the aforementioned input information, the controller 23 creates a
database of the AV stream (Clip), a database of a group (PlayList) of playback
.domains (Playliem) of the AV stream, management information of the recorded
contents of the recording medium 100 (info.dvr) and the information on thumbnail

pictuzes. Similarly to the AV stream, the application database information, constructed




the contents of the playback domain, or the information such as bookmarks
or resumng points set by the user for his or her favorite scene, Based on
the aforenentioned input information, the controller 23 dPele<085 gat abase
of the AV stream (Cip), a database of a group (PlayList) of playback
domains (Playltem) of the AV streany nmanagenent information of the recorded
contents of the recording nedium 100 (info.dvr) and the information on

t hurgonai ictures, _Sim | - ' il tab '
| ni drorgitngAbost HETmalbl bE-onatd dB e WA 0 ekt e R
rocessed in the ECC unit 20 and. the nodul.ation. unit.. 21 .and i toth
o DB s inpa (0 dhe wHFite Nt S0 cunigh tBCmarcgea aatass file B BeSecdBile ' Neal o
100. The above-descri bed application database information will be explained

subsagdim PO N detail. When the AV streamfile recorded on the recording
medi um 100 (files of picture data and speech data) and the application

dat abase il R RBorbBY SapARANIEAIdAAbLSE infemattib vilk Geumxpllinedr e

repr oduce y a reproducing'unit 3, the controller 23 first comands a

readout unit, 28 read out the application database information fromthe
recoﬁ“&ﬁﬁ%“%hﬁ ﬁ‘n’itigl%ﬁﬂ The readout unit 28 reads out the application

database'informatio.nfro‘mtherecor I ng medi um 100 ich t reads out
the appl i Whenshe Adastagnn Eilg WP@?%%&I@F%%% %mreéwp&%éﬁﬂ%scﬁq&ﬁgfg to send
the application database information through denmodul ation and error

cor r4 ad speededatalgnd yheaptd imtionatatapaseunfornedionm thusrecoriaben s 30 to

the controller 23.
recording medium 100, are reproduced by a reproducing unit 3, the controller 23 first
commands a readout unit 28 to read out the application database information from the
recording medium 100. The readout unit 28 reads out the applicgtion database
information from the recording medium 100, which then reads out the application
database information from the recording medium 100 to send the application database
information through demodulation and error correction processing by a demodulating
‘unit 29 and-an ECC decoder 30 to the controller 23,

Based on the application database information, the controller 23 outputs a list
of PlayList recorded on the recording medium- 100 to a user interface of the terminal
24. The user selects the PlayList, desired to be reproduced, from the list of PlayLists.
The iﬂfonnation peninent to PlayList, specified to be reproduced, is input to the
controller 23. The controller 23 commands the readout unit 28 to read out the AV

stream file necessary in reproducing the PlayList. In accordance with the command,

the readout unit 28 reads out the corresponding AV stream from the recording medium




Based on the application database information, the controller 23 outputs a
list of PlayList recorded on the recording nmedium 100 to, a, user 'bnterface
of the terminal 24. The user selects the PlayList, desi r@dJLPS%QQ
reproduced, fromthe list of PlayLists. The information pertinent to

Pl ayLi st, specified to be reproduc%l, Is input to the controller 23. The
controller 23 commands the readout®“unit 28 to read out the AV streamfile

necessary in reprodycing the PlayLjst, |In,accordan ' nd, the
e dbbrio I pubBeeade b SHenEoH e AP AL ROE SIE SN TR AV R ng
medi um 16 June 2005 26 100 to output the read-out AV streamto the

dembhiud imputtp theidenRaiul atieg wiit §9mainmoctum§dihymx@sqt@r@%st!@?dlﬂ{ﬂl&w‘ng uni t
29, is denodul ated by preset processing and output through the processing

by {hRuERhE $5088EIm by thAEETHEC I TS bawrce AbpadketizmaBice depacketi zer
31 té%ﬁ’\‘,’g??s ﬁe AVII%Otr)%am of the application forrrgt, read out fromthe

. recordi ng.edi um 100 an L R, .8 f | y ream
br ocessatiie BythatnRinePEPERE7EL MFaR] SFEm AL Bpplitalch Bty 02
 The rend ouy e dbe eRdraie g1 OMand BRI BRSO TG  he AV
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. streamspecified by the controller 23, to the audi o decoder 27, which AV

dec@tteam3frodessabiesby the dantelbiplexarddm Eimdemultiplexes 26 owpH e sYHER t he
pl ayback vi deo signal and the playback audio signal to associ ated

ter #&Jﬁsdtl%% 8%, st&FRRCHhY &lideo | dtrdel (Vymaidie seeamngA)2dr the AVuser
I nt glrl ace, w t(hit he I nformation i nstrucﬁrag “random acgj:ss pl ayback or
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by the controller 23, to the audio decoder 27, which AV decoder 27 decodes the video
stream and the audio stream to output the playback video signal and the playb ack audio
signal to associated terminals 32, 33, respectively.

If fed from the terminai 24, as a user interface, with the information instructing
random access playback or special playback, the controller 23 determines the readout
position of the AV stream from the recording medium 100, based on the contents of
the database (Clip) of the AV stream, to command the readout unit 28 to read out the
AV stream. If tﬁe PlayList as selected by the user is to be reproduced as from a preset
time point, the controller 23 commands the readout unit 28 to read out data from an
I-picture having a ﬁme stamp closest to the specified time point.

When the user has selected a certain clip mark from indexing points or scene

- change points for the program stored in the ClipMark in the Clip Information, as when

the user selects a certain picture from a list of thumbnail pictures, as demonstrated on




t he database (Clip) of the AV stream to conmand the readout unit 28 to
read out the AV stream If the PlayList as selected by the user is to be
reproduced as froma preset tine point, the controller % WpsAas t he
readout unit 28 to read out data froman |-picture having a tinme stanp
cl osest to the specified tinme poi n? When the user has selected a certain
clip mark fromindexing points or Zene change points for the program
stored in the Aipvark in the Cip Informtion, as vvh&n t he .user. sel ects a
cer maiser piterface afthedndexing peints Al semsiqhapge POHES stofg Héﬂ%‘?l‘?@faéﬁa on 16
June 2005 27 a user interface, of the indexing points or scene change
poi Mhe @inbrotldri2d deerflingdvihé, AVt seeamneadoitepogitiodefrennithe seedtdingy st ream
readout position fromthe recording nedium 100 to conmand the readout unit

28 e(?iﬁﬂg 199;%‘&:81?116%@{1{ oﬁf‘ﬁ?it I8 10lrB8d ofiPilie’ AM Gfeadn. ThaTR)Us t he
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unit to read out data froman |-picture having an address
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address . The read-out data is processed by the dermdulg(iji ng unit 29, ECC
decaseaddesactpssst ta Hee eddrass gmehaet ¥ stream wphigh has gor ﬁ%ffg PLAUESD t he

denmul ti pl exer 26 and decoded by the audio decoder 27 to reproduce AV data
i ndiseRsceet] by theuseidrBssreaidoubanita?&raads wut dpiacfromethelspeciee 1e$fas
commanded fast forward playback; the controller 23 conmands the readout
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the audio decoder 27 to reproduce AV daté indicated by an address of the mark point

picture. |

If the user has commanded fast forward playback, the controller 23 commands
the readout unit 28 to sequentially read out I-picture data in the AV stream in
succession based on the database (Clip) of the AV stream.

The readout unit 28 reads out data of the AV stream from a specified random
access point. The so read-out data is reproduced thro.ugh processing by various
éomponents on the downstream side.

The case in which the user edits the AV stream recorded on the recording

- medium 100 is now explained. If desired to specify a playback domain for the AV
| sfreain recorded on the recording medium 100, for example, if desired to create a

playback route of reproducing a portion sung by a singer A from a song program A,

and subsequently reproducing a portion sung by the same singer A from another song




access point. The so read-out data is reproduced through processing by
various conponents on the downstream side. The case in which the user
edits the AV streamrecorded on the recording nedium 1001Q'§J”ﬁcﬁﬂoéxpl ai ned.
If desired to specify a playback domain for the AV streamrecorded on the
recording medi um 100, for exanple,,4f desired to create a playback route
~of reproducing a portion sung by a singer A froma song programA, and

b t ducj. ' . . S th
sondrasran i (o BuSEAN i Bt oR kEEMRYBY phHf TR RBEanfa b RIEn M0
oint (IN-point) and an end paint QUT- poi nt) . of e pl ack domain is
P OB ReiaUeHbe playbackSonfgms iput i e e abier 235 (PE{GFIEEER The
controller 23 creates a database of the group (PlayList) of playback

domai aser( texfhee T comeoldt 38raraates Mfatabase ofishe giesp (Blayldsiyrafse a
portion of the AV streamrecorded on the recording nedium 100, the

I nf | ' ' d the QUT-point of the erasure
dong{l%%&r%@ﬁ?ﬁ.{sg?ﬁyeﬁ%%?f})q%yogtg%a]\ﬁ;\ﬁi ch then nodifies the database of
the PlayList so as ta refer to only the n e V. .str . cantrol l er
- 23 also %ﬁﬂ&ﬁﬁé‘spﬁgi%\irﬁ Lo Gase azﬁopboqeloﬁgge %ﬁusﬁ%éggg%%ggg@g’r% ﬂ|t;lrc‘}rt i on of
the AV stream The case in which the user desires to saeﬁ%fgﬁjﬁlﬁéb ck
donaeeerding medivnstOQ dhe infosmation pemtingrt tpdbe L-Reintaaf § e a new
pl ayback route, and to interconnect the respective playback domains in a

seargfans efasé domais inmpuexekls cestroller 23jokhichdben madifics the database23
creates a database of a group (PlayList) of the playback domains

(P Db Phapis] 8526 ReEPRIDAYINEIEIEATLP stieaffl  ThE intrellengsdiscand
commands the write unit 22 to erase an unneeded stream portion of the AV stream.
The case in which the user desires to specify playback domains of an AV stream
recorded on the recording medium to create a new playback route, and to interconnect
the respective playback domains in a seamless fashion, is now explained. In such case,
the controller 23 creates a database of a group (PlayList) of the playback domains
(PlayItem) of the AV stream and undertakes to partially re-encode and re-multiplexthe
video stream in the vicinity of junction points of the playback domains.
The picture information at the IN-point and that at the OUT-point of a playback
domain are input from a terminal 24 to a controller 23. The controller 23 cofmnands
~ the readout unit 28 to read out data needed 1o reproduce the pictures at the IN-point
and at the OUT-point. The readout unit 28 reads out data from the recording medium.

100. The data so read out is output through the demodulating unit 29, ECC decoder

30 and the source packetizer 19 to the demultiplexer 26.




video streamin the vicinity of junction points of the playback domains.
The picture information at the IN-point and that at the = POI of a

pl ayback domain are input froma termnal 24 to a contrgﬁggﬁefgﬁsThe
controller 23 commands the readout unit 28 to read out data needed to
reproduce the pictures at the IN-pgpnt and at the OUT-point. The readout
unit 28 reads out data fromthe recording nmedium 100. The data so read out

i s out putyt hro ' It ng fife e source
packet i zeTﬂﬁﬁoﬁg@%%gﬁﬁ???gpﬁﬁé?g?P%b tké%ﬁa une %ggpg%o 'Iqﬁgehcént roller 23
anal yzes data input to the denultipl exer 26 to.determ ne. e- encodi ng
net H@cﬁﬁc@d"@glénﬁﬁmof@’f fB&nY Haﬂﬁ&“ﬁf haggg, of d’d‘&tiuﬁ%-ﬁpﬁéﬁgﬁgpéa%@?gnnent
of the quantity of encoding bits for re-encodi ng%| and t he re-gre:aitlii | exi ng

systasignmesnud thequaytitieaf encadieg Aitsdiot serencadingpand she Femuifi er 16.
The denul tipl exer 26 then separates the input streaminto the video stream

M ' 1&ndotthe AV enesuént anats oie mBltipfEer ¥6deo st ream may
be c%?ggéégléﬁ?gh%ﬁsa ingut to the audi o decoder 27 I;md data input to the

by the aubisdeebex 526 TienseefRle BERIEY s Rhrl AORENIRRIAME 0T, oo by
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‘Stream and the systeminformation are directly input tq the pul{iplexer
16. ihbe datd frpltaodhe Hhidioldecpden@? and datp inputttocthm mpHipexagnlen QL he’
I nformation input fromthe controller 23, to output a nmultiplexed stream
- Whi cfyrier B @5@SRRARYof Feeféding, and is decoded by the audio decoder 27, with
the decoded picture being then re-encoded by the AV encoder 15 and thereby caused
‘to become a video stream. The latter data is data copied from an original stream
without re-encoding. The audio stream and the system information are directly input
| to the multiplexer 16.
The multiplexer 16 multiplexes an input stream, based on the information input
from the controller 23, to output a multiplexed stream, which is processed by the ECC
unit 2b aﬁd the modulation unit 21 so as to be sent to the write unit 22. The write unit
22 records an AV stream on the recording medium 100 based' on the control signals
supplied from the controller 23.
- The application database information and the operation based on this
information,.su_ch as playback and editing, are hereinafter explained. Fig.2 shows the

structure of an application format having two layers, that is PlayList and Clip, for AV

stream management. The Volume Information manages all Clips and PlayLists in the




unit 20 and the nodulation unit 21 so as to be sent to the wite unit 22.
The wite unit 22 records an AV stream on the recording ﬁm&é@q&%o based
on the control signals supplied fromthe controller 23. e application
dat abase information and the operation based on this information, such as
pl ayback and editing, are hereinafggr explained. Fig.2 shows the structure
of ‘an application format having two |layers, that is PlayList and Cip, for

AV ycﬁ%éte gfg:rgfst%}ﬂegﬁ% &E%ar% Q@g}@l‘: lziggilicﬂrfg gﬁfﬂ%ﬁﬂﬁn%@%sgﬁlréd {ddepBera ¥l

Pl a Her e, one treamand the

ancillary information thereof, l,r ed fogether, i .deened e obj ect,
and desmes iadee an objeohanday terhed flin: ?’Eﬁ? A sfifim Beds ?‘?{“}f\? A ;&tlﬁ’eéﬁqﬁf il e,
with the ancillary information being termed the Cip Information file. One
C i ptdnsfilganmithitheastilapsinfatmaidon %@H}g)twm@é the Glip teunation fHepor t
streamarranged in a structure prescribed by the application format. By and

large, a ohé I@g& AV rs%hﬁﬁfiiﬁst@ré&’ﬂ@ta%dﬁ@onamghﬂﬁmﬁ MPEGL trinespQiri p AV
streamfile are expanded on the tinme axis, with entry points in the Cip

R L R e B A TR
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- which is provided for a user to select a pl agg_ack dioirai n qlieisi E}ed éo be
Vi evemitiertinre tikis, Glithemnopointssiaithe (ip @rpighuekbeingmaainly spamiiod onile pl ayLi st
I's a set of playback domains in the Cip. One playback domain in a preset
O i g HaQisTEWHRnay i 8tamg dfSar £eess poirtidobyprespaClipat giver, the &lip
Information file is useful in finding the address information at which to start data
readout in the Clip AV stream file. |
Referring to Fig.3, PlayList is now explained, which is provided for a user to
select a playback domain desired to be viewed from the Clip and to edit the playback
domain readily. One PlayList is a set of playback domains in the Clip. One playback
" domain in a preset Clip is termed Playltem and is represented by a pair of an IN-point -
and an OUT-point on the time axis. So, the PlayList is formed by a set of plural
Playltems.
The PlayList is classified into two types, one of which is Real PlayList and the
. other of which is V'irtual PlayList. The Real PlayList co-owns stream portions of the
Clip it is referencing. That is, the Real PlayList takes up in the disc the data capacity

corresponding to a stream portion of the Clip it is referencing and, when Real PlayList

iS erased, the data of the stream portion of the Clip it is referencing is also erased.




and an OUT-point on the tinme axis. So, the PlayList is forned by a set of
plural Playltens. The PlayList is classified into two ty1oef, %g of which
is Real PlayList and the other of which is Virtual PlayLi&{un SReal

Pl ayLi st co-owns stream portions of the Cip it is referencing. That is,
the Real PlayList takes up in the %J sc the data capacity corresponding to
a streamportion of the Cip it is def er enci ng and, when Real PlayList is

erased, the data of the streamportion of the Cip it.is referencing is
al so erasébe stupifaybit is mtmowmm&ﬁllmaaﬁi gﬁeF%foﬁ%t lfcthgoﬁﬂf dip
data. Therefore, if the Virtual PlayList is changed or erased, the

cont Phati.istfistchengdd pr evascd,rtha@ontsnts bfithedlipBre iedotway chbangéth Real
Playlist is explained. Fig.4A shows creation of Real PlayList and, if the

AV st fe?”’rh%éa%?%@%@ edl PF&@‘]Q iiPexplafede AFighl Ahbsls ¢¥ehtibn ofRedlences
the entire Ip 1S a newmy créated operation.

Fi g. 4B shows the division of
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di vi si on operation is_ perforned when two prograns are nanaged in one clip
nanaxpéerepgea theot ipI G issa nawdy wreated BEEIRIOR. i nt ends to re-register or
re-record the programs as separate individual prograns. This operation
does ‘not FiadiBtshoaistthe division aff thelrealPlapLishythehissthe opsration obdiidingi on of
the dip itself. Fig.4C shows the conbi ning operation of the Real PlaylLi st

e PS8 R Lt s e e, e
desi ThR di%idin roep%irzftﬁoenr id Ig\grfonned when two programs are managed in one clip
managed by a sole PlayList and when the user intends to re-register or re-record the
programs as separate individual programs. This operation does not lead to akeration
of the Clip contents, that is to division of the Clip itself.
| Fig.4C shows the combining operation of the Real PlayList which is the
operation of combining two Real PlayLists into one new Real PlayList. This
combining operation is ﬁerformed such as when the user desires to _Ie-register two
programs as a sole program. This operation' does not lead to alteration of the Clip
contents, that i.s to combining the clip itself into one.

Fig.5A shows deletion of the entire Real PlayList. If the operatioﬁ of erasing
the entire presét Réal PlayList, the associated stream portioﬁ of the Clii) referenced by
the deleted Real PlayList is also deleted. |

Fig.5B shows partial deletion of the Real PlayList. If a desired pprtion of the

RealPlayList is deleted, the associated Playltem is altered to reference only the needed




prograns as a sole program This operation does not lead to alteration of
the dip contents, that is to conbining the clip itself 162#0 Oﬂ)g) Fi g. 5A
shows del etion of the entire Real PlayList. If the operat G20Pasi ng
the entire preset Real PlayList, the associated streamportion of the dip
referenced by the deleted Real Pl a:;éLi st is also deleted. Fig.5B shows
partial deletion of the Real PlayList. If a desired portion of the Real

Pl ayList is deleted, the associated Playltemis %It red ‘5 ref erence only
t he Glpatganspaiioa. 2bs corospgnding streamm prfiongH. t ?r@ll?:b?r ‘ggtﬁgndi ng stream
portion of the ip is deleted. Fig.SC shows the mnimzing of the Real

Pl ayLi st . Fig.5Cshaws tpendhimizing of thesR evd PlayleisPl Iayd areoperatioviodicedsingt h t he
Real PlayList to reference only the stream portion of the Cip needed for

Vi r typal ' : ¢ ' K | ioktie@bf needed
for ‘tﬁﬁepl%?fgﬁaq% %?l:éﬂ}?i Vg?hitgégglaglt)%gp %s%tft@?ﬁfg?%’é% d}gyg{ﬁjtgf& [ g 0crllanged by the
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the Virtual PI akl/l._i st enploying the deleted Cip is present such that

pr obneadedifey the VigtealUtlagList is geleted-t ual Pl ayLi st due to the deleted O ip.

In order to prevent this fromoccurring, such a nmessage which runs: "If
there exifthe ReabPlyltistals daagtd by thehboendesgittdiopemtiamspoh thajthef t he
Clip the Real PlayList 1is referencing, and the Real PlayList is deleted,

1 e e PPN T R TUSLI A0, g oo
conf bRk uddt (AL VAP PIAYE! MBI Ink Mhe RRGEI VY if Brestit ShdiPthatS
problems may be produced in the Virtual PlayList due to the deleted Clip.

In order to prevent this from occurring, such a message which runs: “If there
éxists the Virtual PlayList referencing the stréam portion of the Clip the Real PiayList
is referencing, and the Real PlayList is deleted, the Virtual PlayList itself is deleted
—1is it all right?” is displayed for the user in response to the user’s opération of deletion

' by way of confirmation or alarming, after which the processing for deletion is executed
or cancelled subject to user’s commands. Alternatively, the minimizing operation for
- the Real PlayList is performed in place of deleting the Virtual PlayList.

The operation for the Virtual PlayList is now explained. If an operation is

| performed for the Virtual PlayList, the contents of the Clip are not chahged. Figs.6A
and 6B show the assembling and editing (IN-OUT editing). It is an operation of

creating Playltem of the playback domain the user has desired to view to create Virtual

PlayList. The seamless connection between Playltems is supported by the application




or cancelled subject to.user's commands. Alternatively, the m nim zing
operation for the Real PlayList is perfornmed in place of deleting the
Virtual PlayList. The operation for the Virtual PlayLi st “%hWS@OQgplained.
If an operation is performed for the Virtual PlayList, the contents of the
Cip are not changed. Figs.6A and;§B show the assenbling and editing
(IN-QUT editing). It is an operation of creating Playltemof the playback
domai n the yser has .desired to view to create Virtual PlayList. The
seaﬁ@@%@LéﬁﬁﬁEEFWBﬁ“B%imeen Playltems is supported by the application 16

June 2005 33 format, as later explained. |f there_exist, t Real. Pl ayLi sts
1, 2 and Ifl these lexigt tweoRealt Bayliista 1,n2 andeshpstl.vé aaéa@atqﬁwi 2 the
user specifies a preset domain in the Real PlayList 1 (domain fromINl to
OUTleshb@ld REAILPIagE.isth et webapkcitienai presetndorahiistiecReakElaylast k he
dormain" to be reproduced next, a preset domain in the Real PlayList 2

| (F?ST'@R?T&L@%:NZ% ffORTEPIERY ;@? ﬁhﬁéi’f%}%ﬂ%%F?f?%‘%’%?é“gﬁéwé%Cgfeéir? o' s
. as . in_ Fig, 6B The re-editi , vl ter
T adbe someain 1 be rrBRaslacsd REXapTewT domminidBeREATRIVIINS (Hofik X 10

QUT points in the Virtual PlayList, insertion or appendage of ne

- Pl ayfroenENZ 6o Q18T PlaydtenP2) pb ithe pbay@aq!ad@mm,@srslm‘awmg‘ﬁ&%at € Virtual
“PlayList. The Virtual PlayList itself may also be deleted. Fig.7 shows the
audi g P1agL (R esidd 6p @fFlageraol ahe thé PlaydterRR dy prapared,tas shawn Iwper at i on
of registering the audi o post recording to the Virtual PlayList as a sub

pat hFig.GB.

The re-editing of the Virtual PlayList is now explained. The re-editing may be

enumérated by alteration of IN- or OUT points in the Virtual PlayList, insertion or
appendage of new Playltems to the Virtual PlafyLi_st and deletion of Playltems in the
Virtual PlayList. The Virtual PlayList itself may also be deleted.
Fig.7 shows the audio dubbing (post recording) to the Virtual PlayList. Itis an
operation of Tegistering the audio post recording to the Virtual PlayListas a sub path.
- This audio post recording is supported by the application software. An additional audio
| stream is added as a sub path to the AV stream of the main path of the Virtual
PlayList. |
| Common to the Real PlayList and the Virtual PlayList is an operation of
changing (moving) the playback sequence of the PlayList shown in Fig.8. This
operation is an alteration of the playback sequence of the PlayList in the disc (\{olume)

.a-md is supported by TableOfPlayList as defined in the application format, as will be




Thi s audi o post recording is supported by the application software. An
additional audio streamis added as a sub path to the AV ]t’_re f the
main path of the Virtual PlayList. Common to the Real PI}RS/ Y <and t he
Virtual PlayList is an operation of changing (noving) the playback
sequence of the PlayList shown in gi g.8. This operation is an alteration
of t-he playback sequence of the Pl §Li st in the disc (volune) and is

supported by Tabl e Pl aylList as defined.in the.application format, as wll
be 19XR)aMedspbscquentiyg (1 EFRSEHeEcfhie 1&-?%?3}? ﬁf@‘ﬂ%‘hé%ﬁ%"‘é%& Prig. 20
This operation does not lead to alteration of the Cip contents. The mark
( Maraljeraion o/t plipi cradentfhe mark is provided for specifying a highlight

or characteristic time in the dip and in the PlayList, as shown in Fig.9.

The mar kTRERAK QMBAG il dw iexplaho®d THenark dVpidvided dofisppdifying & e. 9., a

program indexing point or a scene change point for specifying a

characteristic s . 1 | : 1.1 T d i pMark

o JUEhRENEN GyREGRRAE M CRINE P afiR M G PlaList B MEGGLIARES JRC R PV

reproduced, the park.of the Cip referenced by t Pl.ayLi st may be

' of emar addehdo hed limiretarmad Ssghinblatko 1 he GHERrE s ¥ « b aatrathe

PlayLi stMark (play list mark). The PlayListMark is e, g., a bookmark point

or aindexing pajnpoi mscere dnngbpoiméomqmcifvyma characiasistisfscepeasaitbable t he

Clip and to the PlayList is by adding a tine stanp indicating the mark

- Ui My oRQIniéntt 9n IKCANBE ke drh S The @lip MR is'@éndiand bya gk tH@hﬁﬁlP@is urdt t4novi ng
Y,

the time stanp of the mark fromthe mark |ist. Consequent the AV stream
'S 1o ﬁ%.y\fa)thn the PlayList is reproduced, the mark of the Clip referenced by the
PlayList may be referenced and used. |

The mark appended to the PlayList is termed the PIaS(ListMark (play list mark).

The PIayListMark is e.g., a bookmark point or a resuming point as set by the user. The

- setting of the mark to the Clip and to the PlayList is by adding a time stamp indicating

the mark time point to the mark list. On the other hand, mark deletion is removing the

time stamp of the mark from the mark list. Consequently, the AV stream is in no way
changed by mark setting or by mark deletion.

As another format of the ClipMark, a picture referenced by the ClipMark may

~ be specified on the address basis in the AV streém. Mark setting on the Cl'ip is by

' édding the addresé basis information indicating the picturie of the mark point to the

mark list. On the other hand, mark deletion is removing the address basis information

indicating the mark point picture from the mark list. Consequently, the AV stream is

in no way changed by mark setting or by mark deletion.




changed by mark setting or by mark deletion. As another format of the
ClipMark, a picture referenced by the dipMark may be sp |f|e&}9§n t he
address basis in the AV stream Mark setting on the Clip di ng the
address basis information indicating the picture of the rrark point to the
mark list. On the other hand, mark gkl etion is renoving the address basis
information indicating the mark point picture fromthe mark |ist.

mark del oft Grupiad s 25EERBIn o, "TRE ABKLANT IR Sty ﬁ?%ﬂén%@e%gﬂﬁuﬁ%nai |
' i1l pi d he Vol Pl Th ‘
Sor ¢ Y Qe Bl &?lpotﬁl%Fgf%B’?ﬁ)ggﬁﬁé’f @M@?ﬁgﬂ fathﬁgfl S88nt at | ve
picture indicating the contents. This is mainly used in a main picture in

or den thambnhi agserepresentitivetpintuae indieating threcatdentsed Tihds s maindy usadt i ng on
a cursor, not shown. Another sort of the thunmbnail is a picture indicating

a Sﬁ?ﬁ&nﬁ’ﬁ&i picAgtedy drder 8f khe & t\éoééllé@ what ther dhePdssited®to VWbt s need

to own representative pictures. The representative pictures of the Vol une

¢ cpr BEERE BRE a0 nBEHNRH. (Bloth A0 Tt ths, AEERERLR S e ot 1

recordi ng and/ or repr o ucing apparatus 1. It is noted that the disc neans
the Ped6r lﬂtfdnlﬁﬂ which is presupposed to be a of disc shape. The
representative pictur e of the PlayList is presupposed to be used as a still
picture fdhe Valpresamt thegespayivedtlaghistenesd todswnheprespniedisetrcivves. pi ct ur e
of the PlayList, it may be contenplated to use the
The representative pictures of the Volume are presupposed to be used for initiaily
demonstrating a still picture representing the disc contents when the disc is set in
position in the recording and/or reproducing apparatus 1. It is noted that the disc
means the recording medium 100 which is presupposed to be a of disc shape. The
representative picture of the PlayList is presupposed to be used as a still picture for
© representing PlayList contents.

As the representative picture of the PlayList, it may be contemplated to use the
initial picture of the PlayList as the thumbnail (representative picture). However, the
leading picture at the playback time of O is not necessarily an optimum picture
representing the contents. So, the user is allowed to set an optional picture as a
thumbnail of the PlayList. Two sorts of the thumbnails, that is the thumbnail as a
‘representative picture indicating the Volume and the thumbnail as a representative

picture indicating PlayList, are termed menu thumbnails. Since the menu thumbnails

are demonstrated frequently, these thumbnails need to be read out at an elevated speed




initial picture of the PlayList as the thunbnail (representative picture).
However, the |eading picture at the playback tine of 0 is.not % essarily
an optimum picture representing the contents. So, the us QJLi"LB% %owed to
set an optional picture as a -thunbnail of the PlayList. Two sorts of the
thunmbnails, that is the thunbnail ag a representative picture indicating
“the Volune and the thunbnail as a representative picture indicating

PlayLi st, are terned.nmepu .t hunbpails. , Sipce the nenu,t huobnai. e
cenohors GedliSe B fip pteiratls ebetBi 0T D6 ot e bR IR ih 3 ol
el-evated_speed 16 June 2005 36 fromthe disc. Thus, it is efficient to
st orBla. hét tsonsmeaeysasy fondhewneny Hurphanils te beapishiss exragted fropy the.
unnecessary for the nenu thunbnails to be pictures extracted fromthe
novi m@vie tpicesed in tthe wollive ,bmuha?mb«e hepictpiec taptareth ftom eal persamah
personal conputer or a digital still canera, as shown in Fig.10. On the

0t hego itk or RISk PoA ol B Rublut wEgO e marked with plural ‘marks,

whi | s e plictures o e nmdrk points n€ed to be readily viewed in order

to grasp the, cqntent f the k positions..The picture jndi cating such
mark poi nPHikep 2 ,t?%glp(p ﬂr’E iy} ISFH’QF@PSF%?&F(M"H?BM? Seh.is the
original of the mark thumbnai| is nmainly an extracted mark point picture
rat hehilshthe piciires of thecmprlupeints need tube readilyryigwed inrerder thataspthe i on
between the nmark affixed to the PlayList and the nmark thunbnail, whil st

Fi 9. dchtsfigve thbenarkl pdsitdondetTirepictire imdidatilpf suchdmbek pbimt @ iqrneedda t he
mark thunbnail. In distinction fromthe nenu thunbnail, the mark thunbnail

i's | 11, = b [ ; ' t ik St
iy SPE nof. TR SO e SARCR S R o b st ot

mehi%\a/uexglyaant er;(tfrng%:?ead marR pB?n uﬂicr:t%gé rather than a picture captured from outside.

Fig.11 shows the relation between the mark affixed to the PlayList and the mérk

| thumbnail, whilst Fig.12 shows the relation between the mark affixed to the Clip and
the mark thumbnail. In distinction from the menu thumbnail, the mark thumbnail is
~used in e.g., a sub-menu for reprcsenting details of the PIayLis_t, while it is not
- requested to be read out in a short access time. So, whenever a thumbnail is required,
the recording and/or reproducing apparatus 1 opens a file and reads out a portion of
the file, while there is no problem pfesented even if file opening and reading out a
portion of the file by the recording and/or reproducing apparatus 1 takes some time.
For decreasing the number of files present in a volume, it is préferred for the
totality of the mark thumbnails to be stored inlone file. While the PlayList may own
one menu thumbnail and plural mark thumbnails, the user is not required to select the

Clip directly (usually, the Clip is selected through PlayList), and hence there is no




" a data address in the di

the recording and/or reproduci ng apparatus 1 opens a file and reads out a
portion of - the file, while there is no problempresented even jf file
opening and reading out a portion of the file by the redg%ﬁmﬁéogﬁd/or
reproduci ng apparatus 1 takes sone tinme. For decreasing the nunber of files
present in .a volune, it is preferrgg for the totality of the mark
thunbnails to be stored in one file. Wiile the PlayLi st nay own one nenu

-t hunbnai . anf glural narkt h&&ﬁnﬁils, the user is not required to sel ect
t he DREERYtHPT REQYIY! an b‘,‘ 8% i p is selected through PlayList), and -
hence there is no 16 June 2005 37 necessity of praqyidin nu, t humbnail s.
Fi g. 13 shBigsl3 sbows| thei ishatinn hebwearh thereny Hummﬂli/ss ,miﬁ%r ﬁﬁ’m ai | s,
PlayList and Cips. In the nmenu thunbnail file are filed nenu thunbnails

pr oVPRgl.istfandnClips. Anajkinsény thuantsidibfile are filed menu thimbbaids pravitedi s
contained a volune. thunbnail representing the contents of data recorded

on tﬁﬁnp oRE iPl%)gLis*f' o Hidther! h'flﬂtlﬁéiﬂleﬁﬁ %%nﬁbﬁaﬂ Ifi18ds (donfdinad |a3\|761ru@1@é ed from

one ayLi's anot her and from one p to another. The CP
(Characteri.stic Point Infornption) {s hereinafter,explainged, T | is:
et SOGHTIRBPPRE 87 Sormty bl Terennt 8 IBaE TE Hhe MRt i ng
_ ar € ) p AV streamfile _at which to stazi t he data
r eadBumiwiekfils are fded Srumbnaiis arpated feam onsdilayLishia arothes ¢nd &om 0% ded. 1 n
. the present enbodinment two sorts of the CPI are used, one of them being
EP_n@Hpaodnbiierot her being TU map. The EP_map is a list of entry point (EP)
data extracted fromthe elenentary streamand the transport stream This
- has the afigh e9q (CHRYUIBLHRIPYRE InfRndatidd) i Reindfter explained. The CPI
is data contained in the Clip information file and is used mainly for finding a data
address in the Clip AV siream file at which to start the data readout when a time
stamp of the access point to the Clip is afforded. In the present embodiment two sorts
“of the CPI are used, one of them being EP_map and the other being TU_map.
The EP_map is a list of entry point (EP) data extracted from the elementary
stream and the transport stream. This has the address information used to find the site
. of entry points in the AV stream at which to start the decoding. One EP data is made
" up of a presentation time stamp (PTS) and a data address in the AV stream ‘of the
accessing unit associated with the PTS, with the data address being paired to the PTS.
The EP_map is used mainly for two purposes. First, itis used for finding a data
address in the AV stream in the accessing unit referenced by the PTS in the PlayList.
Second, the EP_map is used for fast forward playback or fast reverse playback. I,

in recording the input AV stream by the recording and/or reproducing apparatus 1, the




of entry points in the AV streamat which to start the decoding. One EP
data is nmade up of a presentation tinme stanp (PTS) and a  data address in
the AV streamof the accessing unit associated with the Bramegd®h the data
address being paired to the PTS. The EP map is used mainly for two
purposes. First, it is used for fi%i ng a data address in the AV streamin
the accessing unit referenced by the PTSin the PlayList. Second, the EP

map i s useq for fast forward b or fast reverse pl f, in
rec oﬂﬁlt%'og He SRR C%ﬂ/gg f“%léfﬁg‘mx? ﬁ@k—%ﬁﬁrﬁﬁegﬂaf] 5?“%%& gﬁgﬁ? Flﬂgscappar at us
1, the 16 June 2005 38 syntax of the stream can be analyzed, the EP_map is
creat ed afiedEondpdasa lishef dmequnit (H) dajanuhichds darived {roge the 3E1vghi T (TU)
data which is derived fromthe arrival time point of the transport packet
| NpUfindehbSTRe Bf ehdlir@hdpdrt patien fimget thibigh afdigitalsintdréacer €Thisiaffordstheen t he
arrival -tine-based tine and the data address in the AV stream \Wen the

,[ ﬁgoée%t{i]@ %gﬂ)(n%{]n {h%pz{ri’féfﬂﬁjtiﬂﬂe—ﬁgﬂﬂfe ﬁfrféS:Tn]d flﬁ:c&gg ?ﬁﬂfbsis R \the AW §fr€§ﬁ‘1r.nd and

e stream canno anal yzed, map 1s creat ed an

ded on the  disc. The STCInfo st the djsconti i n
| nf oWHAR 149 TPRORIIRE ALK FERISIHFING 2RIFHAHS duiSPolls MU MRBEA S P e ¢

stream When the AV stream has di sconti nuous points_of STC, the same PTS
val uthe syntax eftbestream canaopbe analyzed.f4 TH_nwajus creaqtedangd recosdedhenithe t he Av
streamis specified on the PTS basis, the PTS pf the access point is
i nsuffskci ent to specify the point. Mreover, an index of the continuous
STC domain containing the PTSisrequired. In this format, the continuous

STC domai iy, aRep (o 'sES 1 st GHITRR oGt 6HHSASE in the AV stream file

which stores the MPEG-2 transport stream.
When the AV stream has discontinuous points of STC, the same PTS values
may appear in the AV stream file. Thus, if a time point in the AV stream is specified
~ on the PTS basis, the PTS pf the access point is insufficient to specify fhe point.
| Moreover, an index of the continuous STC domain containing the PTS is required.
“In this format, the continuous STC domain and its index are termed an STC-sequence .
and STC-sequence-id, respectively. The STC-sequence information is defined by the
STCInfo of the Clip Information file.
The STC-sequence-id is used in an AV stream file and is optional in the AV
. stream file having .the TU_map.
The programs are each a collection of elementary streams and co-own a sole
system time base for synchronized reproduction of these streams.

1t is useful for a reproducing apparatus (recording and/or reproducing apparatus




- -and STC-sequence-id, respectively. The STC- sequence information is defined
by the STCinfo of the dip Information file. The STC sequence-id is used
in an AV streamfile and is optional in the AV streamfi1€éJ'~I‘W0r96 t he
TU map. The prograns are each a collection of elenmentary streans and co-own
a sole systemtine base for synchronized reproduction of these streans. It
is useful for a reproducing apparad®s (recording and/ or reproducing
apparatus 16 June 2005 39 1 of Fig.1) to know the contents of an AV stream
pr i droftRigi H)todewoedihegoniits of aw A strsamipridridésdegodingallihese ednteAls PI D of a
transport packet transmitting an audio or video elenentary streamor the

t ' ' hilaadiooor VREG 2 AAC
yPen@hide *&g%]y ARyt ntgeciim 6P EReAIOT Ezlsé;@éa amsipTigvasiaadicosr

audi 0 stre ormation Is for creating a nenu screen foy

illustrating to the user t conjents of the Pl [ r &fphanel t he AV
stré& c@ﬁar)gﬁge%‘flrﬂrltf;? ﬁ’)ped)gg]flﬁwéfe rorsaé’t%[l? ﬁaﬁwﬁg&?{%i “[a}lcgtll aeésltqat e g the AV

decoder and the denultiplexer.  of the respectjve apparatus. For this

r easoMPERe2AAE austio streame nl s irfosmasion s ysefm FarsTeaimg 3 MEALSHTHy t he

program contents. It may be an occurrence that program contents be changed
in i il‘h‘{stﬁzithgm fhicliBer the oditents tofehdPEG 2ist redaiepointg therA¥mtfesimst Hred. For
.exanpl e, the D of the transport packet transmtting the video el enentary

st r?égeﬁgﬁy%ﬁ]ﬁ%@? 2% thE)%t_Hehﬁitw@ﬂﬁe%@&he ANP8e @fdet AR Yhélgomaltislagemay be

chang The Program nfo stores the information on change
pol r(])tfihg frc P%%ﬁ(_,fi} g]pf)gr% ot s
| _ For this reason, the Clip Information file owns ProgramInfo for ilfustrating the
program contents.

It may be an occurrence that program contents be changed in the AV stream file
in which the MPEG-2 transport stream is stored. For example, the PID of the transport

- packet transmitting the video elementary stream may be changed, or the component
type 6f the video stream may be changed from SDTV to HDTV.

The ProgramlInfo stores the information on change points of program contents
in the AV stream file. The domain of the AV stream file in which the program
contents remain constant is termed program-sequence.

This program-sequence is used in an AV stream file having EP_map and is
optional in an AV stream file having TU_map.

The present embodiment defines the seif—encoding stream format (SESF). The

SESF is used for'-encoding analog input signals and for decoding digital input sigqals

for subsequently encoding the decoded signal into an MPEG-2 transport stream.




in the AV streamfile. The domain of the AV streamfile in which the
program contents remain constant is terned program sequence. This

program sequence is used in an AV streamfile having EP_nipJulsq0s

optional in an AV streamfile having TU map. The present enbodi nent defi nes
the self-encoding streamformat (SESF). The SESF is used for encoding

anal og input signals and for decodi#fg digital input signals for

subsequent |y encodi ng the decoded signal into an MPEG 2 transport stream -
~ --- - ---The SESF defiiés dnredeip@ffary 4breZhepQiisent é6 ithe MEEGeLelnaiaparly stream
"pertinent to the MPEG 2 transport streamand the AV stream Wen the

rec f@agg e%Vrs?rBﬁﬁ’ﬂWh&gt}ﬁ%ééﬂ?aﬂc%ﬁ%gﬁdu@ appaans cnopdds si gnal s

in the F, an EP_nmap is created and recorded on the disc. A digital

recard g RN 185Ms e SESREab B, S e ERd L X or R P Y B e

into an SESF stream In this case, the recorded stream nust conformto
" SESF and Anligipl bipadeass stispmpusesongref the folowing systemsdps ecoading bt i vel vy,

an elenentary streamformng a digital broadcast streamis transcoded to a
new tft gsedidang nsédieant @AdFirst; nhé digitabtedadashstmeamtis dreyscoded iniozan
conformng to the stream format prescribed by the organization for

LA SEAS LS o REBRASHS A ckip NG SR IIOBICIRY, T2
P S BB pated And TEG e d bRRR Hide. St T eam |

Alternatively, an clementary stream forming a digital broadcast stream is
transcoded to a new elementary stream and re-multiplexed to a new transport stream
conforming to the stréam format prescribed by the organization for standardizing the

 digital broadcast stream. In this case, an EP_map must be created and recorded on
‘the disc.

For example, it is assumed that the input sﬁeam is an MPEG-2 tfansport stream
conforming to the ISDB (standard appellation of digital BS of Japan), with the
transport stream containing the HDTV video stream and the MPEG AAC audio
stream. The HDTV video stream is t{anscodcd to an SDTV video stream, which

 SDTV video stream and the original AAC audio stream are re-multiplexed to TS. The
SDTV stream and ihe transport stream both need to conform to the ISDB format.
Another system of recording the digital broadcast stream on the recording

medium 100 is to make transparent recording of the input transport stream, that is to

record the input transport stream unchanged, in-which case the EP_map is formulated




conformng to the |1 SDB (standard appellation of digital BS of Japan), wth
the transport stream containing the HDTV video stream and t he MPEG AAC
audio stream The HDTV video streamis transcoded to an SDPe4%80 stream
whi ch SDTV video stream and the original AAC audio stream are
re-multiplexed to TS. The SDTV stﬁﬁam and the transport stream both need
to conformto the |SDB fornmat. Another system of recording the digital
broadcast stream.on.the recording medium 100 is to nmake transparent
rec&rﬁifﬁﬁoﬁied??fg} &SE transport stream that is to record the input
transport stream unchanged, in which case the EP map is fornulated 16 June
2005 41 Alernativel viedednpuhtraasprat stagamarin Jecqusied transparentlys thatds &dor ¢
streamis recorded transparently, that is an input transport streamis

r ecqngectrenstangeeamiis redvrdbd eashaigddyip wikck cesd BU_amap isra@catedeadon t he
disc. The directory and the file are hereinafter explained. The recording
and/ qr. p ck:ag apparatus 1 is hereinafter described as DVR (digital

Vi de‘gc?ré%gr(%?%élgaﬁ g.14 shows a typical directory structure on the disc.

The ‘direcgiories of the disc, of he .DVR may .be enurerat reQt

di r ect or yl$ diggiary 3"’}9\/&3 g‘kf* atg bPWH%ﬁ%{ ?%/@amegwqﬁaﬁrpgg){tﬁﬁ%,aanﬁﬁ% udi ng
"PLAYLI ST" directory, "CLIPINF" directory, "MTS' directory and ' DATA"

di r gepraducing appatstis h isihgreipaftenndescsingd a5 PAR (digitpl sides f%l‘miamgt)hese may
be created bel ow the root directory, these are discounted in the

applFigatd sowé atgpicablircberpsaaenire entthdidisnt Th8dieatdries ofthd Aiscok ect or y,
there are stored all files and directories prescribed

the DVR may be enumerated by a root directory including “DVR” directory, and the

"DVR?” directory, including “PLAYLIST” directory, “CLIPINF” directory, “M2TS”
directory and "DATA?” directory, as shown in Fig.14. Although directories other than
these may be created below the root directory, these are discounted in the application
format of the present embodiment.

Below the “DATA” directory, there are stored all files and directories prescribed
by the DVR application format.- The "DVR” difectory includes four directories.
Below the “PLAYLIST” directory are placed Real PlayList and Virtual PlayList
database files. The latter directory may exist in a state devoid of PlayList.

| Below “CLIPINF” is placéd a Clip database. This directory, too, may exist in

a state devoid of AV stream files. In the “DATA” directory, there are stored files of
data broadcast, such as digital TV broadcast.

| The “DVR?” directory stores the following files: That is, an “info.dvr” is created

below the DVR directory to store the comprehensive information of an application




by the DVR application format. The "DVR' directory includes four
directories. Below the "PLAYLIST" directory are placed Real PI aa/Li st and
Virtual PlayList database files. The latter directory naglsé‘%?es% %n a state
devoid of PlayList. Below "CLIPINF" is placed a Cip database. This
directory, too, may exist in a stahe devoid of AV streamfiles. In the
"DATA" directory, there are stored files of data broadcast, such as

digital TV broadc The "DVR:, direct stores f ] Ll:es: That
s en | Bielwome PYR ditketary. s PERE bbvRAlS Bubdfy « ThE it i

conpr ehensi ve information of an application 16 June 2005 42 ]ayer. Bel ow
t he @vengditededixed tonmfe dyustheangne hmbi’ stggesihe Hrfﬂ’én?tilqnéﬂ%gl%tsw assuned
to be fixed to info.dvr. The "nenu.thnb" stores the information pertinent

to theenémMhutibdinaiBdowhiat ®WRKHrdWbydilieze harsy be Olvgrlemanksthuinbmailor 1 mar k
thunbnail. The filenane is assuned to be fixed to "nmenu.thnmb". If there is
no . ' ' | b u L3P, 1@ o iHngilst or es
the THF SIHERER sssuplotl s B ReTRY  RRpuTHhRE. I0iHere R mca e DR

di retmgé}/,_ there myst be 0 or 1 mark thunbnail. The filename is assuned to
be f4 &Y AN EX b . If there is no nenu thunbnail, this file may not
exi st. The "PLAYLIST" directory stores two sorts of the PlayList files
whi.ch ar éTRedmarkithyb”sfilestaresi the daformatipn; pertingpt todheparkihymbnailb s¢ or es
the information pertinent to one Real PlayList. One file is created for

- eachpibaat. Pl Belawtthe TOWR idirectury, tisere ‘mustxbe Opbs1, matleththkaadtx"Thenot es
five nunerical figures fromO to 9. Afile

filename is assumed to be fixed to “menu.thmb”. If there is no menu thumbnail, this

_file may not exist.

The "PLAYLIST” directory stores two sorts of the PlayList files which are Real
PlayList and Virtual PlayList. An “xxxxx.rpls” file stores the information pertinent to
one Real PlayList. One file is created for each Real PlayList. The filename is
“xxxxx.1pls”, where “xxxxx” denotes five numerical figures from 0 to 9. A file
extender must be “rpls”.

The “yyyyy.vpls” stores the information pertinent to one Virtual PlayList. One
filewitha filenﬁme “yyyyy,vpls” is created from one Virtual PlayList to another, where
“yyyyy” denotes five numerical figures from O to 9. A file extender must be “vpls”.

The "CLIPINF” directory stores one file in association with each AV stream
file. The “zzzzz.élpi” is a Clip Information file corresponding to one AV stream file
(Clip AV stream file or Bridge-Clip stream file). The filename is “zzzzz.clpi’i ;vhere

“y7z7z” denotes five numerical figures from O 10 9. A file extender must be “clpi”.



extender must be. "rpls". The "yyyyy.vpls" stores the information perti nent
to one Virtual PlayList. One file with a filenane "yyyyy,vpls"_is created
fromone Virtual PlayList to another, where "yyyyy" denot®dung ABnuner i cal
figures fromO to 9. Afile extender nmust be "vpls". The "CLIPI NF"

d'i rectory stores one file in assocji_?ltion W th each AV stream file. The
"zzzzz.clpi" is a Cdip Information Tile corresponding to one AV streamfile
(Cllp AVstreamflle or Bridge-CLiip stre » [

“zzzz27. cilfie” Méihér éhrec@ﬁ’fg’fgﬂ%&\ggr?qmgq]ﬁuth?|%Z§F9$ﬁl%tgrfei£@g‘ra (I)lrlﬁé X to 9. A

file extender must be "cl 16 June 2005 43 The "MTS i.rectQry stores
an Aiteat fikerhdridled by ke Dz}z)l{ systemt Fhis is 2Clip AN sﬁxvansﬁlhe@aﬁqﬁlmﬁ&ewﬁ% ed by

the DVR system This is a Cip AV streamfile or a Bridge-Clip AV stream

| f N %V-Eﬂ‘?aﬁi lec”ar"ﬁlé ﬁlenﬁﬁléﬁé “ e m2Mh W el 222227 mmﬁwdnmaenuﬂerl cal
figures romO to 9. Afile extender nust be "nRts". The "DATA" directory

"stores data tran ting. ThIS data may, for
examfuLes t‘é’ ?n‘blfé%eﬁﬁ ][élaeqq#ﬁse sy@fﬂggs%and the semantics of each
d| rectory (fjle) are now explained. Fi e

. dv P AT A diropiiy siies Gotd apgindleed TR ol BreBd Sl THS, e 1 5
DVRVouneQ, Tabl eCf Pl ayLi sts() and MakersPrivateDataO The synt ax of

i nf elaty mayh denexamplegbe XML ex MRIEGQflesThe Tabl eOf Pl ayLi sts_Start_address
i ndi cates the | eading address of the TableOiPlayListsOin terms of the

2 T AT R s ol B e
" shows the syntax of the “info.dvr” file. The “info.dvr” file is made up of three objects,
that is DVRVoume(), TableOfPlayLists() and MakersPrivateData().

The syntax of -info.dvr shown in Figl5 s explained. - The
TableOfPlayL-ists_Start_addresS indicates the leading address of the '
TableOfPlayLists() in terms of the relative number of bytes from the leading byte of
the “info.dvr” file. The relative number of bytes is counted beginning from 0.

The MakersPrivateData_Start_address indicates the leading address of the
MakersPrivateData(), in terms of the relative number of bytes ae from the leading byte

" of the “info.dvr” file. The relative number of bytes is counted from 0. The
padding_word is inserted in association with the syntax of “info.dvr”. N1 and N2 are

. optional positive integers. Each padding word may assume an optional value.
The DVR Volume() stores the information stating the contents of the volume

(disc). Fig.16 shows the syntax of the DVRVolume.  The syntax of the

'_ DVRVolume(), shown in Fig. 16, is now explained. The version_number indicates four




The MakersPrivateDat aStartaddress indicates the | eading address of the
MakersPrivateDatao, in terns of the relative nunber of bytes as fromthe
| eadi ng byte of the "info.dvr" file. The relative nunber 1®fu S
counted fromO. The padding word is inserted in association with the
syntax of "info.dvr". Nl and N2 ar optional positive integers. Each
paddi ng word nmay assune an optional value. The DVRVol uneO stores the

information stating,.the cqoqntents of the volu (e 1 016 ws t he
syntcharagter; hltayRuElichiRe thee VEFHPEX ngfnehe% Ogsﬁ%‘/oﬁ}ﬁ@ﬁ"hg‘]ﬁg% i Erj]ﬂ ig.16, is
now expl ai ned. The version nunber indicates four 16 June 2005 44 character
| et version netimbenis driveded te i 004 Flmassocistionteith ¥ emeQ The versi on
nunmber is encoded to "0045" in association with | S0646. Length is denoted

by 32- bi t | 0 8ehbtBlAFEIZ-bitndhsighéd intefers indheating thdnueber fof byt rect | y
after thg‘#g’ﬁ%th freld to the tralgll I ng eg\% of DVRVol uneO. The ResuneVol uneo

memyri zes the filena ' ual Pl ayLi st

rep mﬁ&ctf}gsqﬂqrﬁﬂ? ﬂ%‘%lfiﬁgt 5@@5@%%@"@%%38 ‘}%@i tion when the
user has interrupted playback of the Real PlayList or the Virt Pl ayLi st
i s st or edhe ReswmeVaduime @I'é?‘?sngﬁ’ ﬁquaﬂbe 9%35%@?%&&%1\%% &€ Hs. 42 and
43). Fig.17 shows the syntax of the ResuneVol uneo. The syntax of. the

Res vieival Rhyd istreproduceilast 17 thesVokphei Hewevehdhe playhack Rgsitioaivéhates t hat
the resune_PlayList _name field is valid or invalid when this 1-bit flag is

fﬁgiﬂfé%tlée%ﬂ{aﬁgmfeﬁgf ragfbﬁ%uhgfggllwemmygigt iog sk vmmﬂsmagmt satoed name
in the resume-mark defined in the PlayListMark() (sec Figs.42 and 43).

Fig.17 shows the syntax of the ResumeVolume(). The syntax of the
ResumeVolume() shown in Fig.17 is explained. The valid_flag indicates that the
resume_PlayList_name field is valid or invalid when this 1-bit flag is set to 1 or 0,
respectively. |

The 10-byte field of resume_PlayList_name indicates the filename of the Real
PlayList or the Virtual PlayList to be resumed.

The UIAppInfoVolume in the syntax of the DVRVolume(), shown in Fig.16,
‘stores parameters of the user interface application concerning the Volume. Fig.18
shows the syntax of the ULAppInfoVolume, the semantics of which are now explained.
The 8-bit field of éharacter_set indicates the encoding method for character letters
encoded in the Volume_name field. The encoding method corresponds to the values
shown in Fig.19.

The 8-bit field of the name_length indicates the byte length of the Volume name




Pl ayLi st or the Virtual PlayList to be resunmed. The UTAppl nfoVolune in the
syntax of the DVRVol uneQ shown in Fig.16, stores paraneters of_ the user

i nterface application concerning the Volunme. Fig.18 sho 69?&?%9ﬂﬁtax of

t he UTAppl nf oVol une, the semantics of which are now expl ained. The 8-bit
field of character set indicates t encodi ng nmethod for character letters
encoded in the Volune nane field. e encodi ng nethod corresponds to the

-~ values shown in Fig.19. The 8-hit field of t a e | Agicates the
byt endienganre Veuraainiras Hake T Yohenoamune fEId ATTalaRe Ao dRuedor s e
nane field. The Volune nane field indicates the. appellation aqf the Vol une.
The of ¢ ¥oloiebihesnofibeie bydabef thefnunmeerafrthe nentg fengdh feRReA M | eft of

the field is the nunber of valid characters and i ndi cates the vol une

app R Field' Ber 8evdlid ShdravicRgakdarkcates it olameappellitéon.er s may
be g%f;%\f/g@l]fégl.d-ﬁgﬁ%é’% urr%_prot" ect flag is a flag indicating whether or not

the _contents i Vol une can ] ut limtations.
11 ifevapagned (offpwiyl (M GAN SRR Tedets b BE SRy VbR (L0415 e
~presented (reproduced) to the uger only.in .case the, yser hast eeded in
cor r ect | yThengotume gorofect dilag égu(‘ﬁﬁé‘é%?‘@ﬁ grorapt the qanien Piﬁjﬁlt to 0,
the contents of the Volune are allowed to be presented to the user even in
_ casa/élaencPehh riendtrywii 3o the usepwithouttlimitations. I thighdag ﬂ%éctu%)ei ﬁ‘&s
inserted a disc into a player, this flag has been set to 0, or the flag is

set dBtchtddf tﬁé‘?/éi}'%?l% HaavwrerRdes picdcardr (@gprodutedytotthagsehenl§liN nunber

the Tecordi ng an reproduci ng apparatus 1 denonstrates a |ist of the

i a%lﬁgg {hei User r111?15 succeeded in correctly inputting the PIN number (password). If this

flag is set to 0, the contents of the Volume are allowed to be presented to the user even
in case the PIN number is not input by the user.

If, when the user has inserted a disc into a player, this flag has been set to 0, or
the flag is set to 1 but the user has succeeded in correctly inputting the PIN number,
the recording and/or reproducing apparatus 1 demonstrates a list of the PlayList in the
disc. The limitations on reproduction of the respective PiayLists are irrelevant to the
Volume _protect_flag and are indicated by playback _control_flag defined in the
UlIAppInfoVolume.

The PIN is made up of four numerical figures of from 0to 9, each of which is
coded in accordanée with ISO/IEC 646. The ref _thumbnail_index field indicates the
information of a thumbnail picture added to ‘th_e Volume. If the ref_thumbnail__indcx
field is of a value other than OxFFFF, a thumbnail picture is added to the Volume. The

thumbnail picture is stored in 2 menu.thumb file. The picture is referenced using the




disc. The limtations on reproduction-of the respective PlayLists are
irrelevant to the Volune protect flag and are indicated g¥ 5

pl ayback-control -flag defined in the UTAppl nfoVolune. Th P 1P mde up
of four nunerical figures of fromO to 9, each of which is coded in
accordance with 1SO I EC 646. The rgé t hunbnai | -i ndex field indicates the
information of a thunbnail picture’added to the Volune. If the
ref-thunbnail-index  field is of a valuye qther an FER th nai

b coialus oEsedbosT Vdaie ha men tamh . TR e Rt B,

menu. thunb file. The picture is referenced using the 16 June 2005 46 val ue
of tiddieOxFRERpitandicabebethat a thimmbmeil pictunedbas been added tpethe Volume.
ref-thunbnail-index field is OxFFFF, it ‘indicates that a thunbnail picture

has been leE@fP 1Y9UVHiRhe ifeedviaynel Mowi IisFig. 1 istehpldinéd. The  synt ax

shown in Fig.15 is explarrned. The Tabl'eOr Pl ayLi sto stores the fil ename of

" the R | Pla d Vir I I I

T eodt Rty kO GREY I TGt dr R, PlATIRC R} pravL .%I%WI%’I“CI]“
Tabl eOF Pl ayLi st o indi cat es t he pl ayback .sequence of the ut of the
Pl a)H_lﬂELlsIt)?I t A1 \Rlayikaist Files T6caHisHs 10 hhesy/ ?lélin%faftehgf’ﬁ*%? @ %isto,

whi ch i s now expl ai ned. The version-nunber

of t NEAkdbOERKARLast(), stldch araba;a;@ﬁﬂayhm@nadxcmetsetdneeplgymkcmqu@gm ef ther si on
nunbers of the Tabl e Pl ayLi sts. The version-nunber nust be encoded to

" 004 fadlf of p G&t W thh Val@nf46. Length is a unsigned 32-bit integer
I ndicating t nber -of bytes of the TableO Pl ayListo fromdirectly after
the | engtII:i fi(le lhdovstrs the%n%a%fth@@'aﬁﬂ:‘b@fla)mﬁt() which is now explained. The
version_number of the TableOfPlayList() indicates four characterletters indicating the
version numbers of the TableOfPlayLists. The version_number must be encoded to
"0045” in accordance with ISO 646, |
Length is a unsigned 32-bit integer indicating the number of bytes of the
TableOfPlayList() from directly after the length field to the trailing end of the
~ TableOfPlayList(). The 16-bit field of the number_of_PlayLists indicates the number
of loops of the for-loop inclusive of the PlayList_file_name. This numerical figure
‘must be equal to the number of PlayLists recorded in the Volume. The 10-byte
numerical figure of the PlayList_file_name indicates the filename of the PlayLists.
Fig.21 showé another configuration of the syntax of the TableOfPlayList(). The
syntax shown in. Fig.21 is comprised of the syntax shown in Fig.20 in which is

contained the ULAppInfoPlayList. By suchstructure including the UIAppInfoPlayList,

it becomes possible to create a menu picture simply on. reading out the




Tabl eOf Pl ayLi sto. The 16-bit field of the nunmber of PlayLists indicates the
nunber of | oops of the for-loop inclusive of the PlayList _file nanme. This
nunerical figure nust be equal to the nunmber of Pl aylLi st BYwedad in the
Vol ume. The 10-byte nunerical figure of the PlayList_file nanme indicates
the filenane of the PlayLists.: Fig. %l shows anot her configuration of the
syntax of the Tabl eO Pl ayLi st U Thé syntax shown in Fig.21 is conprised of
the syntax shown in Fig.20 jn which is _contaij ngd t he UT%@ nfoPIt%F/Li st. By
suc lahleO¢Playd istsc | L %{llf{%@&mﬁpﬁ"fl‘éﬁl%ﬂ‘?@@? i el hﬁo%}g? eto
create a nmenu picture sinply on reading out the 16 June 2005 47 -

Tabl kit 8VEigR8. The fol l owi ng explanation is prem sed on the use of the
syntax shown in Fig.20. The MakersPrivateData in the info.dvr shown in

Fi 9. 15 | STRX N2l 08B riv HdDatlak 94e Ry ave BBbdn i PigYs dedxiptaipedni Thehe maker
of the recording anof/or reproduci ng apparatus 1 to insert private data of

the maker jn the MakersPri. Dat aQ . f i al i cati pff t
compMAkEEPrivae i, cosigbion REri Shs “REEF SR, (EROIARE RAa) PR
i dentifying the maker who has defined it. The | Pri vat

Contmprodinang appaatss s anSeOprivRIe AR ok e ke NPt MR AEDAAChr | vat e

data, and the private data of a different maker is already contained in
t he frlspecial applieDiimaf differatwomparies dBhapiisatedined of each maker has
Maker sPri vat eDat aO wi t hout erasing the pre-existing old private data. Thus,

int { ' EANALRe Offca Mikdl Wi Kmkdesinednitbe That ai ned
B FIRIE R it

in one

MakersPrivateData() may contain one or more maker_ID.

If a preset maker intends to insert private data, and the private data of a different

maker is already contained in the MakersPrivateData(), the new private data is added

| to the MakersPrivateData() without erasing the pre-existing old private data. Thus,
in the present embodiment, private data of plural makers can be contained in one
MakersPrivateData().

Fig.22 shows the syntax of the MakersPrivateData. The syntax of the
MakersPrivateData shown in Fig.22 is explained. The version_number of the |
TableOfPlayList() indicates foﬁr character letters indicating the version numbers of the

" TableOfPlayLists. The version_number must be encoded to “0045” in accordance
with ISO 646. Length is a unsigned 32-bit integer indicating the number of bytes of the
TableOfPlayList() from directly after the length field to the trailing end qf the
MakersPrivateData().

The mpd_blocks_start_address indicates the leading end address of the first



Fig. 22 shows the syntax of the MakersPrivateData. The syntax of the

Maker sPrivateData shown in Fig.22 is explained. The version nunber of the
Tabl eOf Pl ayLi sto indi cates four character |etters indi catl&gner&0version
nunbers of the TableO PlayLists. The version-nunber nust be encoded to
"0045" in accordance wth |ISO 646, Length is a unsigned 32-bit integer

I ndi cating the nunber of bytes of the TableOPlayListo fromdirectly after

the length field to the trail.ing end of e  [Mak Rri W he
papHIbIeck) dh detmn PELe¢ Filabiaunborcos ks APTAE TAdBEI: SHatT? o 16
June 2005 48 npd_block() in terns of the relative nunber of bytes fromthe
| eadilakersPrivateData. Tcknnmber efi amdkescentrigs in thde-tit codeless B’ﬁ?&qres is the
16-bit codel ess integer affording the nunber of entries of the nmaker

pri ﬁﬂ*o?dﬁ%‘@hé nghmbed oh diifles Mok ahs Pridket eprvai@ diteriachded motihge present
two or nore maker private data having the same naker 1D values in the

at 1 SIS BTN, THErTRt R Qe Phah 145, 4° piis MARCORERal0RE

exanple, if npd_block size = 1, it _|ndicate hat. the size of one npd
bl odRving theasms, ?rji)evﬁi}fﬁﬁéﬁ’t_léﬁ M?B@rﬁfr&aigbf@(h 16-bit unsigned integer
af fordi ng the nunber of npd bl ocks contained in the MkersPriyateDatao.

. The rakefMheinpd bloeks Gizs is alsbignasignad infeger affording ome mRd_bIRSESIZS unber

code of the DVR system which has created the naker private data. The val ue
enc gl e niCoft TEABYERSE ab Ruingt. a@xhirgle iy nigd blode sz = 1Tktdndidetas-thaidel - code
Is a 16-bit unsigned integer indicating the nodel
the size of one mpd_block is 1024 bytes. The number_of mpd_blocks is a 16-bit
unsigned integer affording the number of mpd_blocks contained in the
.MakersPrivateData(). The maker ID is the 16-bit unsigned integer indicating the
model number code of the DVR syStem which has created the maker private data. The
value encoded to the maker ID is specified by the licensor.

The maker model_code is a 16-bit unsigned integer indicating the model
number code of the DVR system which has created the fnakcr private data. The value
encoded to the maker_model_code is set by the maker who has received the license of
the format. The start_mpd_block_number is a 16-bit uﬁsigned integer indicating the
number of the mpd_block number at which begins the maker private data. The leading
end of the maker pﬁvate data must be aligned with the leading end of the mpd_block.

‘The start_mpd_block_number corresponds fo a variable ] in the for-loop of the
mpd_block. |

The mpd_length is a 32-bit unsigned integer indicating the size of the maker




nunber code of the DVR system which has created the maker private data. The
val ue encoded to the maker-nodel -code is set by the naker who has received
the license of the format. The start_npd_bl ock nunber i s1&lune-490p unsi gned
i nteger indicating the nunber of the npd bl ock nunber at which begins the
. maker private data. The leading e of the maker private data nust be
aligned with the | eading end of the npd _block. The start_npd_bl ock nunber

- correspondgs tq.a varjiagple j in the for.-] oo )

nmpd PRYAKR &ﬂtﬁs %*?PBLgp%ﬁs‘JF&HeWP At @8‘39 il%g‘i"g%‘l H%C{ ﬁg'q%fgz‘gﬁéf@@ maker 16
~June 2005 49 private data. The npd bl ock is an area . n which is stored
mak e pipidy Mlacksandhe MakessPrivasDasa)unestids ¢fhthe$ameaiésspri vat eDat aO nust
be of the sanme size. The real PlayList file and the Virtual PlayList file,
i n ot her Twerrdal Playhist filel snd ehiedVityyal Playpl isi fide dnethtmvoeds, XXxgxIplsshows t he
syntax of xxxxx.rpls (Real PlayList) and yyyyy.vpls (Virtual PlayList),

whi Bd&ér&é{g;r@tl%gaég @g@ag[?&%. ﬁi?‘l > % j W fhe §afdk 8f xkbRc. rpl¥ XR¥al PlagLivtyl

yyy ects, that 1s PlayListOQ PlayLi'st Mar kO
and ker sPri yat eDat he Pl istMark Start _.add I.nehi t he
Ieaéil\lngYé[MHW %f@frlqaigla IQQLW@/%W%? tﬁ%sqrg? FEmas Sirﬁléajrrgl gfta?@éfﬁltfnber of
bytes fromthe | eading end of the PlayList file as a unjt. T{;ﬁ. ([ﬁljative
nunsErxsfrplsy taad iyyyyyomledist moade evp. ofrhiramiebisets; vibat i FausUddr ess

i ndi cates the | eading address of the MkersPrivateDataO, in terns of the
rel méy/lﬁsﬂu afll Mxk&sPtivateDdia()l eadi ng end of the PlayList file as a
unit. "The rel ative nunber of bytes is counted from zero.

The PlayListMark Start_address indicates the leading address of the

: | PlayListMark(), in terms of the relative number of bytes from the leading end of the
| PlayList file as a unit. The relative number of bytes is counted from zero.
The MakersPrivateData_Starl_address indicates the leading address of the
| MakersPrivéteData(), in terms of the relative number of bytes from the leading end of
the PlayList file as a unit. The relative number of bytes is counted from zero.

The padding_word (padding word) is inserted in accordance with the syntax of
the PlayList' file, with N1 ,aﬁd N2 being optional positive integers. Each padding word

" may assume an optional value. |
-PlayList will be further explained in the following although it has been
ekp’laincd briefly. A playback domain in all Clips except Bridge-Clip must be referred
by all PlayLists in the disc. Also, two or more Real PlayLists must not overlap the

-playback domains shown by their Playltems in the same Clip.

Reference is made to Figs.24A, 24B and 24C. For all Clips, there exist




The paddi ng word (padding word) is inserted in accordance with the syntax -
of the PlayList file, with N1 and N2 being optional positive integers.
Each padding word may assume an optional val ue. PlayLi st1%#YNe B9 urt her
explained in the follow ng although it has been explained briefly. A

pl ayback domain in all Cips excepg Bridge-Cip nust be referred by all
PlayLists in the disc.. Also, two ¢ rore Real Pl ayLi sts nust not overlap

the playback domains shown by their_ Playlt in the sane,Cip..Reference
i s eemespondingRea] Rlaphiis g Sﬁ%’.ﬂ lpd?lga?%tAoﬂsb%{“q? FFePQS%%?‘éF"i‘ga@%e 2005
50 corresponding Real PlayLists, as shown in Fig.24A This rule is observed
evenh@bliting éfpraatidhthasgoapetes closehas skhows in &g 2diPos Ehezpforsh sUrClips Fi g. 24B.
Therefore, all dips nust be viewed by referencing one of Real PlaylLists.

Ref %ﬁgtg% ‘;@“}éidq)%fl%%%{gal%bﬁgQgg&appir%ms@f the Virtual PlayList nust be

contain I'n the omai n and the Bridge-Cip playback domain.
There mu

not be pr t,dn th | s¢. Br.id ' tor y any
Vi rt ual aﬁﬂfﬂ%& ?0 ‘Fﬁg%ggl thg, B@EE@‘% %88‘}@."%?‘%‘? Yﬁé@igltaﬁgg t?ﬁgﬁg?gyl tem
‘nmust not contain_SubPlayltem The Virtual Pl a}yL'bst ont ai E@' t he PLayI tem
| i stcoatained in thaplayhackgdemain end in thedBiidge fdipplaybpck domam. HGEpish  ype
and the PlayList_type is 0 (PlayList containing video and audio) , the
Vi 1 tialbeRraydrit 5h theliscoBiidge-@iEnsutefemnced vy any VitealRlaylistt O in the
present enbodi nent, the SubPlayltemis used only for audio post recording.
The nunbeyy Ofr LD epiIyPRE AkbhREInGWIRA 1RY deheVP1AyIRim Pdysti 6t odmthibe  Cor |
SubPlayltem. The Virtual PlayList contains the Playltem list and, if the CPI _type
containéd in the PlayList() is the EP_map type and the PlayList_type is O (PlayList
containing video and audio) , the Virtual PlayList may contain one SubPlayltem. In
the PlayList() in the present embodiment, the SubPlayltem is used only for audio post
récording. The number of the SubPlayltems owned by one Virtual PlayList must be
Oorl.
| The PlayList is hereinafter explained. Fig.25 shows the PlayList syntax which
is now explained. The version_number indicates four character letiers indicting the
version numbers of the PlayList(). The version_number is encoded to “0045” in
association with ISO 646. Length is a 32-bit unsigned integer indicating the total
| ~number of byte of the PlayList() as from directly after the length field to the trailing
end of the PlayList(). The PlayList_type, one example of which is shown in Fig.26,
is an 8-bit field indicating the PlayList type.

The CPI_type is one-bit flag indicating the value of the CPI_type of the Clip




The PlayList is hereinafter explained. Fig.25 shows the PlayList syntax
which is now explained. The version nunber indicates four_ character
letters indicting the version numbers of the PlayListO Thénget®Pon number
I s encoded to "0045" in association with |1SO 646. Length is a 32-bit

unsi gned integer indicating the total nunber of byte of the PlayList( as
fromdirectly after the length fiebH to the trailing end of the PlayListO:
The Pl ayLi st _type, one exanple of which is shown in Fig.26, is an 8-bit

fi elreferemtiecdryi thy Rlaplteingyanicby thegiubPiagltem().. The CGPL_types Betined iythendi cat i ng
the value of the CPl type of the Clip 16 June 2005 51 referenced by the

Playlfgrdp aﬁ"@ligéf fefigeREPibgybhe MaylTize ittt by pefsthdesdmedalwest hdheCPl s of
all Cips referenced by one”PlayLi st nust be of the sane val ues. The

number ,of Playliens i, 16- i ' -] 0kl ' PSS | t ens
or eduud,ot ey fffsif a6 i g W ReRine B RbDEr bEEIIERE pfisel B
Playlteno_is defined by the sequence in which the Playlteno appears in the
forih%BlﬁYédﬁfbai ning the Playltenn. The Playltem.id begins with 0. The

ni mber _of SubPlayltenms is a 16-bit field indicating the nunber of

SubP! ay! i PhaylhemPidighitespoikting toathgepiesed P(lﬁyllaln%nis defdned dyatheaudi o
stream path (audio streampath) is a sort. of a sub path. The

U AgphidRR idWvhich Bfe RIAGTEHRY hppdars YA UE fehup éonthingn® bd Blagkehef)ned.  The
UTﬁngﬂnfoSIlayLi st stor eg pg%n%%rs of the It?ggr i nt erf%ce apgl i cation
conger.nj t he. Li St 1. FhO. shs t | | ayLi st ,
whi die; B3y me&?ﬂ’%ﬂ‘éd‘?“%b' TheoAftber §MM’&§§.€E‘S gflagr GR Del

€’ character set-is an It d 1 ndicating the
met hod faqr encodin . . . .
indicating the num%er of SubPlayltem in the PlayList. This value is O or 1. An

additional audio stream path (audio stream path) is a sort of a sub path. |
| The UIAppInfoPlayList of the PlayList syntax shown in Fig.25 is explained.
The UIAppInfoPlayList stores parameters of the user interface application concerning
the PlayList. Fig.27 shows the syntax of the UIAppinfoPlayList, which is now
explained. The character_set is an 8-bit field indicating. thé method for encoding
character letters encoded in .the PlayList_name ficld. The encoding method
corresponds to the values conforming to the table shown in Fig.19.

The name_length is an 8-bit field indicating the byte Iength of the PlayList name
indicated in the PlayList_name field. The PlayList_name field shows the appellation
of the PlayList. Thé number of bytes of the number of the name_length counted from
left of the field is the number of valid characters and indicates the PlayList appellation.
The values next following these valid character letters may be any valueé.

The record time_and_date is a 56-bit field storing the date and time on which




" The nake

character letters encoded in the PlayList_name field. The encodi ng net hod
‘corresponds to the values conformng to the table shown in Fig.19. The nane
length is an 8-bit field indicating the byte | ength of th@‘ﬂ"gﬁ_opét nane
indicated in the PlayList _name field. The PlayList_nane field shows the
appellation of the PlayList. The Sznber of bytes of the nunber of the
~nanme-length counted from left of e field is the nunber of valid

characters and indicates the PlayList appellation. . The val ue X
f ol Itbwmeﬁéé‘éﬁS\/@WEﬁe@haT’é’éthfFﬁ?/létMe‘i“éIgEﬁWﬁégW f%b’ﬁ%@.m%@/ &)

record-time-and-date is a 56-bit field storing the date and time on which
16 howe/2iffe/ Seohden@dedindtinayscadedatedimal (BIB).fHaslexample, L0012 cal
figures for year/ nonth/ day/ hour/mnute/ second encoded in binary coded

deci i 23:01: 02: 03 is encoded to
R OBT is BRlodRYABPIE208PPIIGRD032:

" 0x The duration is a 24-bit field indicating the total

replay ti f the .PI L ste. . Ler ' unit.
This fielte @ugﬂnﬁwnﬂa@%Qﬁﬁlﬁdﬁﬁ@éﬁi‘ﬁﬁﬁ%@%{[ é}epﬁ%fﬁg%oﬁ@gggg Eith ( BCD) .
For exanple, 01:45:30 is encoded to,"0Qx014530". The l\;gl i d_peri ddls a

32- teums pEheaus/maingta/isagondhas yunitq ThisdekbisisbygumericRElZHCHARCEHCC ¥hi s fiel d
i's 8 nunmerical figures encoded in 4-bit binary coded deci nal éBCD). The
val ibin@er coded dedimall (BED)h Foremamipleg 0hdd: 30 is emmodeddongx@pddddius 1 e. g.,
when the PlayList, for which the valid period has |apsed, is to be

aut omat i a iSO 30MHiad #ARMRY fhe valignemdesericds’ 082AO10507" .
?ﬂ}éD&agﬂaﬁ%g?%iltEQ{msi gned int egerﬁlilyhdi cating th?denaker of the DVR

F gaﬁgégfu&ﬁ? OFEH 19138 /P hulnSR A s ARSI 1P 428it YhAY SRR dPa&AntdIe | ast
| (BCD). The valid_period is used in the recording and/or reproducing apparatus leg,
.When the PlayList, for which the valid period has lapsed, is to be automatically erased.
| For example, 2001/05/07 is encoded to “0x20010507”. |
The maker ID is a 16;bit unsigned integer indicating the maker of the DVR
player (recording and/or reproducing apparatus 1) which has been the last to update
its PlayList. The value encoded to maker_ID is assigned to the licensor of the DVR
format. The maker code is a 16-bit unsigned integer indicating the model number of
the DVR player which has been the last to update the PlayList. The value encoded to
the maker_code is determined by the maker who has received the license of the DVR
format.
If the flag of the playback_control_flag is set to 1, its PlayList is reproduced

only when the user successfully entered the PIN number. If this flag is set to 0,_the

user may view the PlayList without the necessity of inputting the PIN number.




Its PlayList. The value encoded to maker IDis assigned to the |icensor of
the DVR format. The nmker code is a 16-bit unsigned integer indicating the
nodel nunber of the DVR player which has been the last t ﬂﬁﬁép85the

Pl ayLi st. The val ue encoded to the maker code is determ ned by the maker
who has received the license of the;DVR format. If the flag of the

pl ayback-control -flag is set to 1, 1ts PlayList is reproduced only when

t he user ccessful l ered the, PN nunber. .l IS . ' to 0, the
user oy ToHE it TplesEIAE B sehine. Meecoremb ot e BRI A% G Fiedbrn
nunber. 16 June 2005 53 If the wite protect _flag is set to, ?}T t he

~ conmentchanged heceptdhe vaiteapeotael flaga J&dhisféag @h?&hg@& thecupr ispese to

wite protect flag. If this flag is set to 0, the user is free to erase or

chargsset dyecBng khé Playlfist. Mif shis!fag isses & 1§ thelecérding endfodireproshding
reproduci ng apparatus 1 denonstrates a nessage requesting re-confirmation

by r _ adi - j he

P! apa{tiiiy QEpinfinnf2s o HERasPTOGRRIRE of STl Uy B RYFOMOLE e "2
may exist, the Virtual. PlayLi st, eferencing the Cip of the Real PlayLi st
may USKY BIoceggtq frase, st 9‘_6%6‘%"%‘3@{@’9 a)ﬂﬂlsﬁ'he Virtual PlayList nay be set
to 1. If the user is desirous to erase the Real PlayList, the recording
and/ or r &hreoBeal Plgyhisaimwidch the sudte_protactaiflae is set ieOuawy exist, the he
presence of the aforenentioned Virtual PlayList or 'mnimzes" the Real

| g’ls az&ﬁiﬂal iﬁﬁhgﬁt,e réfeiditih@ehBe@lipPofthe SReall Playlisl aysy ehiistg dred $ke to 1,
g.28B, it indicates that the PlayList was reproduced at
| eagl N pfoteb $hg of NRSVIREAFIGHLisRFBE sef fo 11 If fhcS@lerti® desirbis to _
- erase the Real PlayList, the recording and/or reproducing apparatus 1 issues an alarm
to the user as to the presence of the aforementioned Virtual PlayList or “minimizes”
the Real PlayList before erasing the Real PlayList.

If is_played flag is set to 1, as shown in Fig.28B, it indicates that the PlayList
was reproduced at least once since it was recorded, whereas, if it is set to 0, it
indicates that the PlayList was not reproduced even once since it was recorded.

Archive is a two-bit field indicating whether the PlayList is an original or a
coi)y, asshown inFig.28C. The field of ref_thumbnail index indicates the information
of a thumbnail picture representative of the PlayList. If the ref_thumbnail_index field
is of a value other fhan OxFFFF, a thumbnail picture representative of the PlayList is
added in the PlayList, with the PlayList being stored in the menu.thmb file. The

picture is réferenced using the value of ref thumbnail_index in the menu.thmb file.

If the ref_thumbnail_index field is OXFFFF, no thumbnail picture representative of the




I ndi cates that the Pl ayList was not reproduced even once since it was
recorded. Archive is a two-bit field indicating whether tﬁng Pﬂ#ft s an
original or a copy, as shown in Fig.28C. The field of ref H Il -1ndex
.indicates the information of a thunbnail picture representative of the
PlayList. If the ref thunbnail-i ndgﬁ field is of a value other than
OXFFFF, a thunbnail picture represéntative of the PlayList is added in the

PlayList, with the PlayList being stored in the nmenu.thnb file. The

pi c&’d?@l%@%‘i@r‘gﬂ%@ﬁﬁéﬂzﬁtt he val ue of ref thunbnail-index in the
menu.thnb file. If the ref thunbnail-index field is OxFFFF, no thunbnail
pi cture rEprBhaitea is/kereinafter explained LhosPlagitem(pesically coatpias the t he
PlayList. The Playltemis hereinafter explained. One Playlteno basically

_contegi1Bwikd Aatd: @i infekniaion el Rameffor spédib/ingithe filemant of thp€liplyi ng t he
filenane of the i, INtime and OQUT-tine, paired together to specify the

pl a k domi O R ST .0 r i

cur Pt AT QU P il SIHER G SreEich S FRTBR MR SRR
Connection Condition indicatjing.the ction congit,i of Rrevious

Pl A TEmavangaidaniereheist e dimepnd f T ome s s oF Laiee BT o
Playltems, these Playltens are arrayed in a row, W thout tenporal gap or
overih &layhistf)tie B abap typeyearskConoéctiore Gonditipgtindicatingphe ioppaeddd ned i n
the PlayList is EP map type and the current PlayLi st does not have the
Bri-%ﬁéﬁ%&?ﬂfﬁfaviéwm {onfanandrfodl PlayTeerpai 1 nust indicate the same tinme

on the STC conti nuous domain as that specified by the STC sequence_id. Such
_ | nstance y i’laﬁﬁ%isi_ Halit %pz& two or more Playltems, these Playltems are arrayed
in a row, without temporal gap or overlap, on the global time axis of the PlayList. If
CPI_type defined in the PlayList is EP_map type and the current PlayList does not
have the BridgeSequence(), the IN—timc and OUT-time pair must indicate the séme
time on the STC continuous domain as that specified by the STC_sequence_id. Such
instance is shown in Fig.29.
| Fig.30 shows such a case in which the CPI_fype defined by PlayList() and, if
the current Playftem has the BridgeSequence(), the rules as now explained are applied.
The IN_time of the PlayItem_previoﬁs to the current Playltem, shown as IN_timel,
indicates the time in Bridge-Clip specified in the BridgeSequenceInfo() of the current
~ Playltem. This OUT_time must obey the encoding limitations which will be explained
subsequently.

The IN_time of the current PlayItem, shown as IN_time2, indicates the time in

Bridge-Clip specified in the BridgeSequenceInfo() of the current Playltem. This




Fi g. 30 shows such a case in which the CPlI_type defined by PlayList( and, if
the current Playltem has the BridgeSequenceO, the rules as now expl ai ned
are applied. The INtinme of the Playltem previous to thel&dunes#iO5Pl ayl t em

shown as INtinmel, indicates the tinme in Bridge-Clip specified in the
Bri dgeSequencel nf 0O of the current5 Playltem This OUT tine nust obey the
-encoding limtations which wll be %xpl ai ned subsequently. The IN_tinme of

the current Playltem shown as IN tine2, indjcates.th ' ' Bridge-dip

spedN. isae Rlsounusiopbets tchirasaeg Hmjtatiagis asrlates Grpied AP _SRIS S5 June

2005 55 IN tinme also nust obey the encoding linmtations as |ater

explofimegltehhsf Tutriont Plofltdhashidvemas OWEetine?; indicatesyha dme @hn as ouUT

time2, indicates the tinme on the STC continuous donmain specified by

STC RS ' i ' bk idhef hBlcuirsane PMyIRmyLi st () is

TU_mep ;é;ﬁ/igg,ﬁﬁ?"}l]sfeid?f'\lna?]?ﬁg@%ﬁg&%ﬂi@%&ﬂ@n Playltem paired t%get her,

I ndi cate e ti on t S G gAY ' i The

Pl ayl temltghﬁ wgpgsoéﬁwﬁ?% 1% .é??ﬁig]g{;’orﬁl f ﬁ@@@ﬁ%&a Quﬂrg afyl tem

shown in Fig.32, the field of the dip infonnﬁ]ion || e nane i.ndicates the

fi | Gaykemppaired tagather, mmdicatgtthe fimerpn Ty sains (MY §iEeAT1S SRAVBIA ¢ he

CiplnfoQof this Aip Information file nust indicate the dip AV stream

The F§g@1sequence_id is an 8-bit field and indicates the STC sequence_id of

‘the continuous STC donmain referenced by the Playltem If the CPl type

speci fi eei“ﬂe“Plaér'TFcpﬁ%?Mﬂaksik Qsishowd fBPigl YDe Astibithe 8yMliak Jfitab Plaglemp neani ng
. I me '

~and is set to
~ shown in Fig.32, the field of the Clip_information_file_name indicates the filename

of the Clip Information. The Clip_stream_type defined by the ClipInfo() of this Clip
* Information file must indicate the Clip AV stream. |
The STC_sequence_id is an 8-bit field and indicates the STC_sequence_id of
the continuous STC domain referenced by the Playltem. Ifthe CPL_type specified in
the PlayList() is TU_map type, this 8-bit field has no meaning and is set to 0. IN_time
is a 32-bit field and used. 1o store the playback start time of Playltem. The semantics
of IN_time differs with CPI_type defined in the PlayList(), as shown in Fig.33.
OUT time is a 32-bit field and is used to store the playback end time of
Playltem. Thé semantics of OUT_time differs with CPI_type defined in the PlayList(),
| as shown in Fig.34.
| Connection_condition is a 2-bit field indicating the connection condition
~ between thelprevious Playltem and the current PlayItem, as shown in Fig.35. Figs.36A

10 36D illustrate various states of Connection_condition shown in Fig.35.




Is a 32-bit field and used to store the playback start tine of Playltem
The semantics of INtine differs with CPlI type defined in the PlayListQ
as shown in Fig.33. QUT tine is a 32-bit field and is uset6 tenes2@Se t he

pl ayback end tinme of Playltem The semantics of QUT time differs with CPI
type defined in the PlayListOQ  as shown in Fig.34. Connection condition is
a 2-bit field indicating the connection condition between the previous
Playltem and the current Playltem as shown il} Fi % 35. Figs %GA t.0 36D

i | | ust r atBridgeSequenselnfos i caphived onvEBndfaiFGACEholth TREEIg. IS 16 June
2005 56 BridgeSequencelnfo is explained with reference to Fig.37. This

Bri dgfide cRlsfol is thidwenciliaiy infosmatibmofitite anraft Pladtenandinciudsg| t em and
includeS the following information. That is, BridgeSequencel nfo includes

ncl udes the foll ow ng int That is, - uencel nf o | ncl u
and e bRl P T B g o 7 caponti ng O p

Information,. fil Fi.g.45). It is also.an addr . t on the
i pPRde ot tBrbalia ol byraime Sof paGr oB G TFAGR QUE AYCRITAEFE, 7.
packet is connected the first source packet of the Br icgge- (i] igl AV stream’
Thi sBridge c€Hpi nfoematidn; fite_nrernspacifying she serospanding (Jip [nformalipg, a4,
address of the source packet on the Cip AV streamreferenced by the
cur rﬁ]gt(}ifg_a,)sb_t em Ahead of this source packet is connected the |ast source
packet of "thé Bridge_clip AV streamfile. This address is terned
RSPN_ent &f; i§ Q15640 aldkessldfR source packet on the Clip AV stream referenced by the
previous Playltem. Next to this source packet is connected the first source packet of
the Bridge-Clip AV stream. This address is termed the
RSPN_exit_from _previous_Clip. It is also an address of the source packet on the Clip
AV stream referenced by the current Playltem. ‘Ahead of this source packet is
connected the last source packet of the Bridge_clip AV stream file. This address is
termed RSPN _enter_to_current_Clip.
In Fig.37, RSPN_arrival_time_discontinuity indicates an address of a source
packet in the Bridge Clip AV stream where there is a discontinuous point in the
. -arrival time base. This address is defined in the ClipInfo() (Fig.46).
Fig.38 shows the syntax of the BridgeSequencelnfo. Turning to the syntax of
BridgeSequenceIﬁfo shown in Fig.38, the field of Bridge_Clip_Information_file_name
* indicates the filename of the Clip Information file corresponding to the

Bridge Clip_Information_file. The Clip_stream_type defined in ClipInfo() of this Clip

information file must indicate ‘Bridge_Clip AV stream’. |




In Fig.37, RSPN arrival tine discontinuity indicates an address of a source
packet in the Bridge Clip AV streamwhere there is a discontinuous point in
the arrival tinme base. This address is defined in the d 1plufec?006Fi g. 46) .
Fi g.38 shows the syntax of the BridgeSequencelnfo. Turning to the syntax of
Bri dgeSequencel nfo shown in Fig. 38,5 the field of

Bridge dip_Informationfile nane i ddi cates the filename of the O i p

Information file corres ondi]%% to. the Bridge gj N nfolr{mtiga fil(f. The
O'i p_st r ebig yput Held ofdde i RoRY pxifrisemaPreppws. ?glsf‘ﬁ‘?alﬁﬁf’ WS Ple nust
indicate "Bridge_Cip AV stream . 16 June 2005 57 The 32-bit field of the

'RSPM suvirte packetporethiedUlip AV sticanarefeteared byt pesdouns Playltronr dexpéeket . on
the dip AV streamreferenced by the previous Playltem Next to this

SOUTihés QﬁﬁFg E)ai_i_%etqé’ eBRft&aEd ttﬂ@fﬁétrs%hré@ﬁ:icﬂ&t RREEBridioet CRipBAVAgRanl i p AV

stream fi e RSPN exit fromprevious_Cip has a size based on the

k nmh it Ad i ant i t h
o t <afe- S Rm S0P i Bredibs GO0 P SR B b U sl OF e
Cip AV streamfile referenced by the previous Pl aygé&m he 32-€i t field
of RERRbenasa writ,cand it connisd; withnihe, valye jafethg pffesds fdefned dpthe packet

on the Clip AV streamreferenced by the current Playltem Ahead of this
sourCkpheokefroins tlofine cbarcd packea sff tho (HipeAdaskeamdiletteferBniathby dhé p_AvV
stream file. The RSPN enter to curent_Cip has a size that is based on the
soursR RALKELvItBpber as a unit. The RSPN enter to_curent Clip is counted
wth the val u‘é of the offset SPN, defined in the Ciplnfo() fromthe first

source papkeh gy _%ip.fd & iI&P‘RII___Cnter_to_curvf:nt_Clip is the relative address of the

| source packet on the Clip AV stream referenced by the current Playltem. Ahead of

this source packet is connected the last source packet of the Bridge_Clip_AV stream

- file. The RSPN_enter_to_curent_Clip has a size that is based on the source packet

number as a unit. The RSPN__entcr_to_curent_Clip is counted with the value of the

_offset. SPN, defined in the ClipInfo() from the first source packet of the Clip AV
stream file referenced by the current PlayItein, as an initial value.

The SubPlayltem is explained with reference to Fig.39. The use of
SubPlayltem() is permitted only if the CPI_type of the PlayList() is the EP_map type.
In the present embodiment, SubPlayltem is used only for audio post recording. The

~ SubPlayltem() includes the following data. First, it includes
Clip_Information_file_name for specifying the Clip referenced Ey the sub patli in the .
PlayList.
It also includes SubPath _IN_time and S'ubPath_OUT_time_, for specifying the




streamfile referenced by the current Playltem as an initial value. The
SubPl ayltemis explained with. reference to Fig.39. The use of
SubPl aylten() is pernmitted only if the CPl type of the Pl &§ling 20055 t he
EP_map type. In the present enbodi nent, SubPlayltemis used only for audio
post recording. The SubPl ayl tem(zmé' cludes the followng data. First, it
includes dip_Informationfile na or specifying the dip referenced by
the sub path in the PlayList., It al.so include ubPat h_] N.ti ne .an
SubrantrpAyplay e komaipan 1S Clig: ¢Elitignalinet Tpedcsy feoB LA g1 A Hack
domain in the Cip. Additionally, it includes sync_Playltemid and start
PTS_sthrtPPaB| bérPlagiteapfarispgcifyingwhettinme affstartingttha gubipatls veprpdustion
reproduction on the main path tine axis. The Cip AV stream referenced by

the éﬁ‘ﬁle%hﬂm pa$im&8kis, CH%E @lip AVGtRLEE 98fcreRddPRietud padh, 38081 tHonuous

poi nts of the systemtine base). The clocks of audio sanples of the dip

‘used int ath are | ock to.the cl ' of the
i e SFE sy PR (st RS of i Mte R ELARIT IS 0
syntax of the_ SubPlayltem shown in Fig,40, the field qof th

d i peloekeefeudiesemplehafihe Glap ysed in theubmatipasgdocked f%&ecﬁtl?ﬁgkﬁ HrtBF mat i on
file and is used by a sub path in the PlayList. The dip_streamtype

def i matioisaniplesofiliepinafippathoust i ndi cate the Clip AV stream An 8-bit field
of sync Playltem.id indicates the sub path type. Here, only ~0x00'" is set,

BT g R e ey ST onloger et e
SubPlayItem, shown in Fig.40, the field of the Clip_Information_file_name indicates
the filename of the Clip Information file and is used by a sub path in the PlayList. The

B Clip_stream_type defined in this ClipInfo() must indicate the Clip AV stream.
| An 8-bit field of sync_Playltem_id indicates the sub path type. Here, only

- “0x00' is set, as shown in Fig.41, while other values are reserved for future use. |

The 8-bit field of sync_Playltem_id indicates the Playltem_id of the Playltem

containing the time of playback start of the sub path on the time axis of the main path.

The value of Playltem id corresponding to the preset Playltem is defined in the
PlayList() (Fig.25). |

* A32-bitfieldof sync_start PTS_of Playltem denotes the time of playback start

of the sub p'ath on fhe time axis of the main path, and denotes the upper 32 bits of the

PTS (presentation time stamp) on the Playltem referenced by the sync_PlayItém"id.

The upper 32 bit field of the SubPath_IN_time stores the playback start time of the sub

path. SubPath_IN_time denotes upper 32 bits of the PTS of 33 bits corresponding to




containing the tinme of playback start of the sub path on the tinme axis of
the main path. The value of Playltem.id corresponding to the preset
Playltemis defined in the PlayList( (Fig.25). A 32-bit 16 élre 28f05sync
start _PTS of Playltem denotes the tine of playback start of the sub path
on the time axis of the main path, gnd denotes the upper 32 bits of the
PTS (presentation tinme stanp) on t hé Pl ayltemreferenced by the
-sync_Playltemid. The upper 32bit field of the SubPath IN time stores the
pl aybatkstgrasentation wnit whdesub patat h. SubPath IN time denotes upper 32 bits
of the PTS of 33 bits corresponding to 16 June 2005 59 the first.
present atTRa ugpéf 32 mit fieldsebsubPabh U upmestd@es e playback efid simvPaf h_OUT
time stores the playback end tinme of the sub path. SubPath OUT tine

IR BRAFT SEPAbSOUT A Bldigatel e Bp asgnoihenvans dStse cul at ed

OW'ng equaton: Presentation PTS QUT + AU duration
where PTS qut is PTS of .t he, 3 it.length.caorresponding to the | ast
preféﬁ%@t@%‘?}n_"tﬂﬁiﬁf’a@ﬂ@t%b?‘aﬂ“ﬁ% VHE Bg'r"ll;\‘f(?lbn is the 90 kHz based

di spl ay period of the |ast ’E%esent ation unit of the SubPath. _ Next,
Pl ayLi st NBrek¢ntation hends yF$ sad® B$_ & x. APl_slugsfdon yyyy. vpl s shown in Fig. 23
'1s explained. The mark information pertinent to the PlayList is stored in

t hi SyhéFedES Séivbik the PITS 4L¢1RIBRbIt Idpthyurrspohdifigaylthe At ipreseidatidmg to t he
syntax of theé PlayListMark shown in Fig.42, version nunber is four

char A6t SF ileShoP Sl At AR | AftatibR is YR SOUILBHRRS dRDIAyp&ridd Y the1ddkr kO The
presentation unit of the SubPath.

Next, PlayListMark(} in the syntax 6f xxxxx.rpls and yyyyy.vpls shown in
Fig.23 is explained‘. The mark information pertinent to the PlayList is.stored in this
PlayListMark. Fig.42 shows the syhtax of PlayListMark. Tuming to the syntax of the
PlayListMark shown in Fig.42, version_number is four character letters indicating the
version number of this PlayListMark(). The version_number must be encoded to
“0045” in accordance with ISO 646.

Length is an unsigned 32-bit iﬂtegcr indicating the number of bytes of
PlayListMark() frém directly after the length field to the trailing end 6f the
PlayListMark(). @ The number_of_PlayListMarks is a 16-bit unsigned integer
indicating the ‘number of marks stored in the PlayListMark. The
number_of PlayListMarks may be zero. The mark_type is an 8-bit field indicating the

mark type and is encoded in the table shown in Fig.43.

A 32-bit filed of mark_time_stamp stores a time stamp indicating the point




"0045" in accordance with 1SO 646. Length is an unsigned 32-bit integer

I ndi cating the nunber of bytes of PlayListMarkO fromdirectly after the
length field to the trailing end of the PlayListMrko. TieJunedogs of
PlayLi st Marks is a 16-bit unsigned integer indicating the nunber of marks
stored in the PlayListMark. The nunber-of PlayListMarks may be zero. The
mark-type is an 8-bit field indicaffng the mark type and is encoded in the
table shown in Fig.43. A 32-bit filed of mark-time-stanp stores a tine

st anpetifittidciay thegmatie Idiersentahtisred the d%arke Omespetanp diffenwith<CRatxkpe The
-semantics of the mark-tinme-stanp differ wth CPl type defined in the

Pl ayierifed i ist() a8 - T ay. t giiei Plaiy$tean i8-i0idn BHsit dield
%Fﬁfeﬁ maﬁlecﬁplfl‘gglL%% a9 -shbwnl i IHap. t gnel Play$tean i8-i8idn ie

specifying t where the nmark is put. The values of Playltemid

- correspandi ng, t reset, Playl tem I,s .def i nedmi I ' (see

Fi g.%?&ym% 3he,; Ty Refth Wherep the, afac s‘gtf"%‘ﬂomg h hgg@ﬁgo@ nLPgﬁ&rfé%'ﬁ'od%&of
character letters encoded_in the mpark na field, The _encodi ng nethod
cor wesisspanding o preseisBlayitem s gefinadin thgg[)l@YﬁlsttOf(ﬁ%ﬁ? Hi%ES hane- | engt h
i ndi cates the byte length of the mark name shown in the mark nane field.
The mar k Aagebit fieldloflehatetert $e shams theeacodiciganetod dfichanactanlattersane
~ field. The nunber of bytes corresponding to the nunber of nane-I|engths

fr Of@n'csaedﬂli tnﬂe[uharﬁ itk fisld hﬂl@éﬁ@éﬂihﬁ?ﬂ?h@ﬂ %@h@ﬁ}f)dn@dst fervalaegsiibanot es t he

mar K nane. e mark name field, the value next Tollow ng these effective

CheREE e, i S SEp R PRIN iloRel L By Rchlh S it | nd
shown inthe mark_name field. The mark_name field denotes the mark name indicated
in the mark_name field. The number of bytes corresponding to the number of
name_lengths from left of this field is the effective character letters and denotes the
mark name. Inthe mark_name field, the value next lfollowing these effective character
letters may be arbitrary.
| The field of the ref thumbnail_index denotes the information of the thumbnail
picture added to the mark. If the field of the ref_thumbnail_index is not OxFFFF, a
thumbnail picture is added to its mark, with the thumbnail picture being stored in the
mark.thmb file. This picture is referenced in the mark.thmb file, using the value of

" ref_thumbnail_index, as explained subsequently. If the ref_thumbnail_index field is
OxFFFF, it indicatés that no thumbnail picture is added to the mark. |

The Clip Information file is now explained. The zzzzz.clpi (Clip Information

file) is made up of six objects, as shown in Fig.45. These are ClipInfo(), STC_Infe(),

Program(), CP1(), ClipMark() and MakersPrivateData(). For the AV stream (Clip AV




picture added to the mark. If the field of the ref thunbnail index is not
OXFFFF, a thunbnail picture is added to its mark, wth the thunbnail
picture being stored in the mark.thnb file. This pictureid $umeefi®senced in
the mark.thnb file, using the value of ref-thunbnail-index, as expl ained
subsequently. If the ref-thunbnail-index field is OFFFF, it indicates
that no thunbnail picture is addedélo the mark. The dip Information file
i's. now expl ai ned. The zzzzz.clpi (Cip Information file) is made up of six
obj gefeam 86 BiupeClip ANVostécamY aadeharcer@spphdingClisTafemiason fik, dbe ans,

‘CPI O Cli pvarks and MakersPrivat eDatao. For the AV stream (Clip AV 16 June

200%,‘1 tﬁh@f‘?{ﬂgﬂﬁ%ﬁﬁ dge- 0 [PufY. stream) and the corresponding Cip

I nf orat 1 on same string of nunmerals "zzzzz" is used. Turning to

t he synt of zzzzz.clpi i p I nforngti fil L0, Fl g is

expl ai negE“I‘FH%g @Lﬁ}?l W@%@gﬁf{%@m R ﬁg‘)&'gﬁggniﬂ%@g?ﬁ%%&ﬁgsa{%dr ess of
Ciplnfo() wth the relative nunber of bytes fromthe | eagi g etg)z byt e of
t he explained! Phe Clipdnfs Martyaddresstindieasesthieleadingsad addrass o QTI%H hint ed
fromzero. The STC Info Start address indicates the | eading end address of

- STC yfth $he Yélhfivé hembek af bysesuainethedéadinpendityaencf ke Fradi.clpi Bhdabyt e of
the zzzzz.clpi file as a "unit. The Program nfo_Startaddress indicates the

I eaq_ilﬁg ?ﬂg@%g@g;‘?‘ﬁ? %@gé@@éﬁ@ﬁ?%v:f@ntzgﬁlr el ative nunber of bytes from

t he Teading z27227.cC Ile as a unit. The relative nunber

ond adar ohe STHCaRte. SR eaurtREindiFo B sRiE R ARRERFLESTICIEET, % nd
! ewi(:{l ﬂtleh felgtzixzfé flilfrlb%ir off iblyﬁesafsror?l tlflrc]ti lgédi;rlrg]eenrdellyatg io\ﬁhg %zn:tz)zezr clpifile as a
unit. The ProgramInfo_Start_addfess indicates the leading end address of
Progrémlnfo() with the relative number of bytes from the leading end byte of the
zzzzz.clpi file as a unit. The relative number of bytes is counted from 0. The
CPi_Start_address indicates the leading end address of CPI() with the relative number
of bytes from the leading end byte of the zzzzz.clpi file as a unit. The relative number

of bytes is counted from zero.
" The ClipMark_Start_address indicates the leading end address of ClipMark()
with the relative number of bytes from the leading end byte of the zzzzz.clpi file as a
 unit. The relative number of bytes is counted from zero. The__MakersPrivateData
Start_address indiéates the leading end address of MakersPrivateData() with the
relative number of bytes from the leading end byte of the zzzzz.clpi file as a unit. The

relative number of bytes is counted from zero. The padding word is inserted in

accordance with the syntax of the zzzzz.clpi file. N1, N2, N3, N4 and N5 must be zero




of bytes is counted fromzero. The CipMark Startaddress indicates the

| eadi ng end address of ClipMarko wth the relative nunber of bytes from
the |l eading. end byte of the zzzzz.clpi file as a unit. ThéumeedQdbi ve
nunber of bytes is counted fromzero. The MakersPrivateData Start-address
I ndi cates the | eading end address of MakersPrivateDatao with the relative
nunber of bytes fromthe leading e byte of the zzzzz.clpi file as a unit.
The relative nunber of bytes is counted fromzero. The paddi ng.word is

i ns eorteptianal pasitive dategersw ke renpedliapadding wiosds mayalsg ﬁsumq fgal N2, N,
- N4 and N5 nust be zero 16 June 2005 62 or optional positive |nt egers. The
respgflhty e paddi ng words may al so assune optional values. The Ciplnfo is
now expl ai ned. Fi g 46 shows the syntax of Cliplnfo. Fig.46 shows the -

synt ax ofo;é |ng A{; H?évh& i;fyggf 46 §hé\§v9rtﬁ@' s%ﬂﬁxa&tcnl Wif®. i gemat i on

of correspo rea V streamor Bridge-Cip AV stream

o of ST o )p' Rl B Antbyls g8 or (i

Ciplnfo(). The version nunber nust be encoded to "0045" in accordance
wi t hodrhespos@igzAY seeanifiles {CipaAVbstream or fredza-RiipgdV stieara dilchg t he
nunber of bytes of Ciplnfo() fromdirectly at back of the length field to

the trailTagig ?‘ﬂo die sNetaiofpheClipInfashéwhiinh Figdied vefsiofll aymber saiet ype
~indicates the Type of the AV stream corresponding to the Cip Information

f H E‘f ngﬁ der e%tt%k% Sléléhcgﬁi’n%?ﬁé SAIsioNP SianfBer! BE thes RERHINB(NY Fhé eanms
version_number must be encoded to “0045” in accordance with the ISO 646. Length
is a 32-bit unsigned integer indicating the number of bytes of Cliplnfo() from directly
at back of the length field to the trailing end of tﬁe ClipInfo(). An 8-bit field of
Clip_stream_type indicates the type of the AV stream corresponding to the Clip
Information file, as shown in Fig.47. The stream types of the respective AV streams

- will be explained subsequently.
| The 32-bit field of offset SPN gives an offset value of the sburce packet
number of the first source packet number of the first source packet of the AV stream
(Clip AV stream or the Bridge-Clip AV stream). When the AV stream file is first
recorded on the disc, this offset SPN must be zero.
Referring td Fig.48, when the beginning portion of the AV stream file is erased
by editing, offset_SPN may assume a value other than 0. In the present embodiment,

the relative source packet number (relative address) referencing the offset_SPN is

frequently described in the form of RSPNxxx, where xxx is modified such that




-The 32-bit field of offset SPN gives an offset value of the source packet
nunber  of the first source packet nunber of the first source packet of the
AV stream (Clip AV streamor the Bridge-Cip AV strean). 16\me 2005 AV
Streamfile is first recorded on the disc, this offset SPN nust be zero.
Referring to Fig.48, when the begigging portion of the AV streamfile is
erased by editing, offset SPN nmay“assune a value other than 0. In the
present enbodinent, the relative source packet number (rel gtive address)

r ef RSPNi rgx iHBRARNSEP_siant. i ‘The relatjive sontceqeasket pambes it sizef J¥ith e Rsphxxx,
where xxx is nodified such that 16 June 2005 63 RSPN xxx is RAPN EP start.

The bt patked flifber RS6KSIt athiseounsedirortitheifirst sduerce packetenypabéref nunber
as a unit and is counted fromthe first source packet nunber of the AV

str fxi | |t i aptd.al val ue. The
nun‘g@%npby S@Sé\ﬁlc@ep‘ggkéﬁéqﬂ@rﬁ ‘%Q‘% ﬁ%@t%ggi#c%%ﬁgg ét of the AV streamfile
to the source packet referenced.b he.rel ative sour p er
( SPN_xxx)ThesnuraBerof sougee Wr]?qlﬁefrf)\é% ﬁ%ﬁﬁlrﬁg%’aﬁ%l??@w?"gﬁﬁ @%‘%@a&% XXX - .
' offset SPN. Fig.48 shows an instance in which offset_SPN is 4. TS :

r ecao dha gonmeepacken referdndedubys Hinesdative sepice paskehnwribsr §3P R XXK) % / out put
~bit rate required for the AV streamto the DVR drive (wite unit 22) or

fr orgaldiftai Ry theifeHowina@quhtioni t 28). The record-tinme-and-date is a 56-bit
field for storing the date and tinme of recording of the AV stream

yoar | mont ey b R R e BN nary coded doci mal (BCD) f or
Fig.48 shows an instance in which offset SPN is 4.

TS_recording_rate is a 24-bit unsigned integer, which affords an input/output
‘bit rate required for the AV stfeam to the DVR drive (write unit 22) or from the DVR
drive (readout unit 28). The rccofd_time__and_datc is a 56-bit field for storing the date
and time of recording of the AV stream corresponding to the Clip and is an encoded
1epresentation of year/month/ day/hour/minute in 4-bit binary coded decimal (BCD) for

14 numerical figures.  For example, 2001/2/23:01:02:03 is encoded to
: “0x20011223010203”.

The duration is a 24-bit field indicating the total playback time of the Clip by
hour/minute/second based on arrival time clocks. This field is six numerical figures
encoded in 4-bit bih_ary coded decimal (BCD). For example, 01:45:30 is encoded to
0x0145307. |

Aflag time_controlled_flag indicates the recording mode of an AV stream file.

If this time_controlled_flag is 1, it indicates that the recording mode is such a mode




14 nunerical figures. For exanple, 2001/2/23:01:02:03 is encoded to
"0x20011223010203". The duration is a 24-bit field indicating the total

pl ayback tinme of the Cip by hour/mnute/second based onl@Gdure/Al05t i me
clocks. This field is six nunerical figures encoded in 4-bit binary coded
decimal (BCD). For exanple, 01:45:30 is encoded to "0x014530". A flag
‘time-controlled-flag indicates theﬁﬂecording node of an AV streamfile. |If
this tine-controlled-flag is 1, it indicates that the recordjng node is

suc tinaviich ¢ha filesine ipoporiganatatathied ime slapsed sinsezecording, spel thabMit e to the
time el apsed since recording, such that the condition shown by the

f ol |@%ﬂ%@%@hﬁ%ﬁth}$@ﬂﬁﬁﬁﬁge uatied: 192/ 188*(t - start _tine)- a <= size
clip(t) <= TS avérage _rate 92/188*(t - start tinme) + a where

TS erﬁ@’?ﬁﬁé@i aeie;;fgg/gggy@r_gﬁgggiﬁsne%@to&gfsﬁgeclitpggnsport stream of the AV

stredm Xpres b ond. I'n the ove equation, t denotes
the time in secopds, while st =11 Is the .ti poi nt when the first
source packet F VW%LF%%\%&W&@%\QS_ srtéaopgkf{ﬁ" $¥he size clip(t) is 10*
192 bytes and a is a constant dependent on TS average rate. |f

t i mawhane!TS|dveragdd asfeiis as avemage bjt fate ofiicdransportsiteanhef hecdVdiiegmMode i s
not controlling so that the tinme |apse of recording is proportionate to
theﬁlblegpﬂsg@d@fyﬁﬁes/g%orﬁt_ ream For exanple, the input transport streamis

recorded in a trarisparent fashion. If time-controlled-flag is set to 1, the

24-bit Tighgle %o&secﬁ?é?fo?@?déxﬂ}t@s 1n344i£i2§€Seconds, while start_time is the time
point when the first source éackct of the AV stream file was recorded. The size_clip(t)
is 10*192 bytes and e is a constant dependent on TS_average_rate.

If timé_controlled_ﬂag is set to 0, it indicates that the recording mode is not
controlling so that the time lapse of recording is proportionate to the file size of the AV
stream. For .example, the input transport stream is recorded in a transparent fashion.

Iftime controlled_flag is set to 1, the 24-bit field of TS_average_rate indicates

" thevalue of TS_average rate used inthe above equation. Iftime_controlled_flag is set
to 0, this field has no meaning and must be set to 0. For example, the variable bit rate .
transport stream is encoded by the following sequence: First, the fransport rate is set

 to the value of TS _recording_rate. The vicieo stream is encoded with a variable bit

. rate. The transport packet is intermittently encoded by-not employing null packets.

The 32-bit field of RSPN_arrival time_discontinuity is a relative address of a

 site where arrival timebase discontinuities are produced on the Bridge-Clip AV stream

" file. The RSPN_arrival_time_discontinuity is sized with the source packet number as




the value of TS average rate used in the above equation. If
time-controlled-flag is set to O, this field has no neani ng and nust be

. set to 0. For exanple, the variable bit rate transport staamm2085encoded
by the followi ng sequence; First, the transport rate is set to the value
of TS recording_rate. The video streamis encoded with a variable bit

rate. The transport packet is inteffmttently encoded by not enploying null
packets. The 32-bit field of RSPN arrival time discontinuity is a relative

addpqffit 9id & cairted Wit theavaluy Af offsee BB dbifmanin thaiGliplafapesdfrotuced on
the Bridge-Clip AV stream file. The RSPN arrival _tinme disconti nuity is

RIS S ST T i
AV
B RO B 060 P ) SRR o © oo s

af orenenti oned equation: SPN xxx = RSPN xxx - offset SPN. The 144-bit field
of reser S#N frorx syRIBM use i offsass8PPed for a system If is format
identifier valid flag is 1, it indicates that the field of format

i dent i fi gthei $44.8if Sield Ve robdrvis 5 fhersyeterh desy isf ieverved ifdr Bl sygtém. 11 i t
indicates that the format identTfier field is valid. If

1SS R GRSREE VB i Iilsﬁgna.{maﬂes tpat IRIER Gstocl_idesrifiepis! of
absios [raaiurrpto e gres vl s b iCRaBR o BesiPfaLieie o

|nd|catesthat the servece IDfield is valid. If IS cour}Hl %gdz_vglldflag
i s field is valid.c & iss originalt hetwiark) W cvalid flag iedadt indicajes that g de it field
of format identifier indicates the value of format identifier

is_transport_stream_JD-valid is valid. ‘If the flag is_transport_stream_ID-valid is 1,

it indicates that the transport_stream_ID field is valid. If is_servece_ID_valid flag is
1, it indicates that the servece ID field is valid.

If is_country_code_valid flag is 1, it indicates that the field country_code is
valid. The 32-bit field of format_identifier indicates the value of format_identifier
owned bj; a registration descriptor (defined in ISO/IEC13818-1) in the transport

~stream. The 16-bit field of original_network_ID indicates the value of the
original_netwo.rk_ID defined in the transport stream.

The 16-bit field in servece ID denotes the value of servece_ID defined in the
transport stream. The 24-bit field of country_code shows a country code defined by
ISO3166. Each character code is encoded by ISO8859-1. For example, Japan is
represented as “JPN” and is encoded to “0x4A 0x50 0x4E”. The stream_format_name

is 15 character codes of ISO-646 showing the name of a format organization affording



owned by a registration descriptor (defined in | SO 1EC13818-1) in the
transport stream The 16-bit field of original-netwrk-ID indicates the
val ue of the original-network-1D defined in the transport6 &imectdb The
16-bit field in servece ID denotes the value of servece ID defined in the
‘transport stream The 24-bit field of country_code shows a country code

- defined by 1S03166. Each characte®®code is encoded by |S08859-1. For
-exanple, Japan is represented as "JPN' and is encoded to "Ox4A 0x50 Ox4E".
The stauaadefiaiticts oftrenspost dcathar fon énvadistleytedn thsdielbhanawalye ohe nane
of a format organi zation affording 16 June 2005 66 stream definitions of
trangt streans. An invalid byte in this field has a value of ' OxFF .
Format 1dentifier, original network I D, transport_stream|ID, servece |D,

country_cede and, stieam forRt DANB. e | Vi detscofpt ransport
streans. Cﬁq;ﬁﬁ;%_gqqni\{%%t c()m%gg@gﬁl zZe I&%@d%ﬁ@wg@mgén aud(l:%'lof vi deo
streans and stream definitions of private, data . treafgs ot her .t han audi o

vi deutPegagde and sireqg cfopmat nam HAdieats eryice prRUderSMSFRsPrT e She used
to check if the decoder is able to decode the stream I|f such decoding is
possThisealldweto rdcopmire encodinyg Hmitatexhst en andiol @l videostigampetishigiican st em
before starting the decoding. STC Info is now explained. The tinme donmain in

t he MEidns 'ENSIRPAE it QAPaniZobthe? thah Huddo Sidedlistrants ou@Is(service
poi nt s(di scontinuous points of the systemtine base) is terned the STC

SooBet Sk ouTi RN BRI T SRECL P et plpe BT
the stream. If such decoding is possible, the information may be used to initialize the
" decoder system before starting the decoding.

STC Info is now explained. The time domain in the MPEG-2 tfansport stream
not containing STC discontinuous points(discontinuous points of the system time base)
is termed the STC_sequence. In the Clip, STC_sequence is specified by the value of
STC sequence_id. Figs.50A and 50B illustrate a continuous STC domain. The same
STC values never appear in the same STC_sequence, although the maximum tine

length of Clip is limited, as explained subsequently. Therefore, the same PTS values

also never appear in the same STC_sequence. If the AV stream contains N STC

discontinuous points, where N > 0, the Clip system time base is split into (N-+1)
STC_sequences. |

| STC_Info stores the address of the site where STC discontinuities (system

timebase discontinuities) are produced. As explained with reference to Fig.51, the

RSPN_STC start indicates the address and begins at a time point of arrival of the




STC val ues never appear in the sanme STC sequence, although the maxi mumtine
length of dipis |imted, as explai ned subsequently. Therefore, the sane
PTS values al so never appear in the sanme STC sequence. |6 Jume 2805st r eam
contains N STC discontinuous points, where N> 0, the Cip systemtine
base is split into (N+1) STC sequg?ces STC Info stores the address of the
site where STC discontinuities (sy ti mebase discontinuities) are
produced. As explained with reference to Fig.51, the RSPN STC.s t

i ndisoat@spadket sfdrenced Bydhp figh hst &SPA\&W@_E)@MH%WCAW.WC&OIP@
----------- 16 June 2005 67 source packet referenced by the (k+1)st RSPN

STC a5tiehl offhe 1estkdudte padkeore point of arrival of the last source packet.
Fi g.52 shows the syntax of the STC Info. Turning to the syntax of STC Info

shown | n i &Pl GRLUEPae SPC o, ARG & tHettyri e of BIT dhicrg { he

versi on e verr sion nu r nmust be encodéd to "0045"

in accordanqe th 1.SO 646 Len unsi te di cati ng
t he Shawgein df é%é@fﬁpn %ﬂ*@bPﬁflﬁ(P“F Fi}ﬁ{*’d%%?f E"itf%ﬁ a‘PE‘%ﬁ’ lpﬁu@ gg‘rsf‘%lpf ield to
the end of STC Info. If CPlI type of CPIOlndlcates TU map 1@@3 0 may be

- set fumbdri of| $HG fnfo(k| dThef vamion ypenbgr nupt) be nefcaded StcEp t¥be, the
num of STC sequence nut be of a value not less than 1. An 8-bit unsigned
I Nt g@RhrdincBYtIPIISEY 646equence i ndi cates the nunber of |
Length is a 3l2—bit unsigned integer indicating the number of bytes of
STC Info() from directly after this length field to the end of STC_Info. If CPL_type
of CPI() indicates TU_map type, O may be set in this length field. If CPI_type of
- CPI() indicates EP_map type, the num_of_STC_sequence mut be of a value not less
thaﬁ 1.
An 8-bit unsigned integer of num_of STC_sequence indicates the number of
sequences in the Clip. This value indicates the number of the for-loops next following
the field. The STC._sequence_id corresponding to the preset STC_sequence is defined
by the order in which appears the RSPN_STC_start corresponding to the
STC sequence in the for-loop containing the RSPN_STC start. The
STC sequence_id commences at 0.
The 32-bit field of RSPN_STC start indicates an address at which the
STC_sequence commences on the AV stream file. RSPN_STC_start denotes an

address where system time base discontinuities are produced in the AV stream file.

The RSPN_STC _start may also be a relative address of the source packet having the




sequences in the dip. This value indicates the nunber of the for-Ioops
“next following the field. The STC sequence_id corresponding to the preset
STC sequence is defined by the order in which appears tht RBN0BFC st art
corresponding to the STC sequence in the for-1oop containing the RSPN _STC-
start. The STC sequence_id cormencgs at 0. The 32-bit field of RSPN STC
start indicates an address at whicfRSthe STC sequence conmmences on the AV

streamfile. RSPN STC start denotes an_ _address whe mtine pase
di sdfamst PAR of the nave systoadiag biage im sheadd Vs streaim fIheeRgﬁﬁiﬁsﬁéﬁtﬁ Et art may

al so be a relative address of the source packet having the - -----

- - - -z gize based on Y doiirec paBket Mfinber sitd Rdunted frermthe Hyst Semcplpwk%se in
the AV stream The RSPN STC start is of a size based on the source packet

nurrb t Soh shiteam file
wi 10 RS ST th B SRl SP e ‘?ﬁ?ﬂ?ﬂ“ﬁ e S8 ee, 1 1

mencvaNed WGllHE (AN Stpein 1> ab abseriie i it o TUPS X BOALENETT o 1
the syntax of zzzz.clip shown in Fig.45 is now expl ai ned with reference to -
Fi g./h8ntidixal equatiodgtisdtds havi ng the following features in the dipis

termed program sequence. These feature are that the value of PCR PID is not
changed, $119 RubBeRSPN augi-OoffkemSPMNry streans is al so not changed, the

PID values 1Tn the respective video streans are not changed, the encoding

. I nformat ilpr%g%}hﬁﬁoi ifl the syntax of zzzz.clip shown in Fig.45 is now explained with

| reference to Fig.53. The time domain having the following features in the Clip is

~ termed program_sequence. These feature are that the value of PCR_PID is not

| changed, the number of audio elementary streams is also not changed, the PID values
in the respective video streams are not changed, the encoding information which is
defined by VideoCodingInfo thereof is not changed, the number of audio elementary
streams is also not changed, the PID values of the respective audio streams are not
changed, and that the encoding informatibn, which is defined by AudioCodingInfo
thereof, is not changed.

Program_sequence has only.one system time base ‘at the same time point.
Program_sequence has a sole PMT at the same time point. Programlnfo() stbres the
address of the site where the program_sequence CcOmMMENces.
RSPN_program_sequence-start indicates the address.

Fig.54 illustrates the syntax of ProgramInfo. Turningto the ProgramlInfo shown

in Fig.54, version_number is four character letters indicating the version number of




defined by VideoCodi nglnfo thereof is not changed, the nunber of audio

- elenentary streans is also not changed, the PID val ues of the respective
~audio streans are not changed, and that the encodi ng i nftJmei26065 which is
defined by Audi oCodi nglnfo thereof, is not changed. Program sequence has
~only one systemtinme base'at the sane tinme point. Program sequence has a
sole PMI at the same tine point. PP®gram nfo( stores the address of the
site where the program sequence conmences. RSQN program sequence-start

i ndiRregesninfe(jadbirecesrsidii_guidbérl husttbeateodedgos KK 1o acrprdgnegivitho.
Turning to the Program nfo showmn in Fig.54, version nunber is four
changef gdgl etters indicating the version nunber of 16 June 2005 69
Progran nf oo. The versi on nunber nust be encoded to "0045" in accordance

with 1SQ 646. Leng .S a 32-hbit. ' LNt e I.ndi.cat isn e punber of
byt es of rlén?né'g"c;n? rW@e%e&Pﬁggggﬂgg%iﬁgf gﬁnlg g%ﬁt f ?yttg?dof]o t he
end of program(infoo. |f CPlI type of CPI().indicate he TU na ype, this
| endirpgraneinfoQeyomedisestly at back ¢f thislengh %11614)@ @!e'@ﬂs @; PW@F@H(@EO P nmap
type, the number of programs nmust be of a value not less than 1. An 8-bit
unsifg@A_typeagfeCPI() indichtss thé T agephypedhisicpgthdieldt mgy tieeset Bl of

programsequences in the dip. This value indicates the nunber of for-

LM T AT At e e amseropmgmm et 1,
r value not less than 1.
An 8-bit unsigned integer of r_mmber_of _program_sequences denotes the
number of program_sequences in the Clip. This value indicates the number of for-
loops next following this ficld. If program_sequence in the Clip is not changed, 1 must
be set in the number of program_sequences. A 32-bit field of ’
'RSPN __program_sequence_start is a relative address where the program sequence
commences on the AV stream. o |
RSPN_program_sequence_start is sized with the source packet number as a unit
o énd is counted with the value of offset SPN defined in the ClipInfo() as from the first
source packet of the AV stream file. An absolute address in the AV stream file is
calculated by:
SPN_xxx = RSPN_XXX — offset_SPN.
" The vatues of RSPN_program_sequence_start in the for-loop syntax must appear in
the rising order.

A 16-bit field of PCR_PID denotes the PID of the transport packet containing




RSPN_pr ogram sequence_start is a relative address where the program
sequence comences on the AV stream RSPN program sequence start is sized
with the source packet nunber as a unit and is counted wigtJunel200¥al ue of
of fset SPN defined in the Ciplnfoo as fromthe first source packet of the
AV streamfile. An absolute address in the AV streamfile is calcul ated
by: SPN xxx = RSPN xxx - offset SPR} The val ues of

RSPN _program sequence_start in the for-loop syntax nust appear in _the

ri sifig eFféteive RCIS-féld EifetveoifoPGRePpRglanpisequerve. PAD 8bit Hieldr ahsport
packet containing -- -- - ------- 16 June 2005 70 an effective PCR field

ef { GELLNE: L0 ald16s BAAQHAR NS FAMAEf 100-180P4 bohiabliflgQiudio utham dfTau os

i ndi er o or-loops containihg audio StreammPID "and
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program sequence. Vi deoCodi qgl nf o0, next follogwing this field, nust
explteanspoite packttenostadtinghe videe ostream eeffieGtivice faih d8dPIREIATS SGHWINCst r eam
PID. A 16-bit field of audio streamPID indicates the PID of a transport

Rac W{deo%iﬁ%mfﬂg, hbgt ARNdvangtihizafitld! hact iexpldinthe t:enmmngmhtheswidaence. The
udi oCodi ngl nfoQ, “next followmng this field, nust explain the contents of
the JedaP re il RAT Yyt L RikoS Sirb¥m! pPpaudi o_stream PI D
| A 16-bit field of audio_stream_PID indicates the PID of a transport packet
contajining the audio stream effective for its program_sequence. The
* AudioCodingInfo(), next following this field, must explain the contents of the video
stream referenced by its audio_stream_PID.
The order in which the values of video_stream_PID in the for-loop of the syntax
‘must be equal to the sequence of PID encoding of the video stream in the PMT
effective for the program_sequence. Additionally, _the order in which the Values‘of
~ audio_stream_PID appears in the for-loop of the syntax must be equal to the sequence
of PID encoding of the audio stream in the PMT effective for the program_sequence.
Fig.55 shows the syntax of VideoCodingInfo in the syntax of the ProgramInfo
- shown in Fig.54. Turning to the syntax of the VideoCoding Info shown in Fig.55, an
8-bit field of rvideo_format indicates the video format corresponding to
* video_stream_PID in ProgramInfo(), as shown in Fig.56.

Referring to Fig.57, an 8-bit field of frame_rate indicates the video frame rate

corresponding to the video_stream_PID in ProgramInfo(). An 8-bit field of




The order in which the values of video_streamPID in the for-loop of the
syntax. nust be equal to the sequence of PID encoding of the video stream
in the PMI effective for the program sequence. Additi onaldJunetd8650r der in
whi ch the values of audio_streamPID appears in the for-loop of the syntax
nmust be equal to the sequence of PID encoding of the audio streamin the -
- PMr effective for the program sequéhce. Fig.55 shows the syntax of
“VideoCodinglnfo in the syntax of the Progranminfo shown in Fig.54. Turning

to Hi@l?lﬁynﬁs}?écﬂfraﬁbeiﬂﬂidﬁ@@odi Rildonfdisplagwaspect Fiapi® Scormespodding  fd el d of
vi deo format indicates the video format corresponding to video streamPID

in Pr Vai F'(r%@“ﬁ 4 g.56. Referring to Fig.57, an 8-bit field of
frar}é&)%a{%g?elghﬁrﬁ)gat esls w@fedgb'f rane rate corresponding to the
vi deo_strea

Sune 3008 a0 st b SUnGa of Attt adingtnte S 1y Sbun & PIGEATIREG | aci o

corresponding to video stream PID in Program nfoo. Fig.59 shows the syntax
of AhdivaGadrigdisf Buiming hethsysimax of ther Aydiofreding Isfmskown 1mFdg.52, afryr ni ng
to the syntax of the Audi oCoding Info shown in Fig.59, an 8-bit field of

audigapfi Adfat of ﬁhﬁﬁli%afcﬁﬁlétﬁﬁdﬁiﬁ@é@tlﬁlﬁﬂ@ibn@ldmﬁﬁ%dnahbdemimspb_nging_)to
audio_stream PID i Program nfoQ as shown in Fig.60. An 8-bit field of

R AR DY BB AR O PRS0 617 oni Tt an B-bit 11l d
of sanpl il&\g 8f-{>i? Held of Ju’h?éfé‘én‘?ﬁo&é‘mi fﬂeoins RG89 A '‘Colliponent type
corresponding to audio_stream_PID in ProgramInfo() as shown in Fig.61, whilst an
8-bit field of sampling_frequency indicates an audio sampling frequency
corresponding to audio_stream_PID in Programlnfo() as shown in Fig.62.

The CPI (Characteristics Point Information) in the syntax of zzzzz.clip shown
in Fig.45 is explained. The CPI is used for correlating the time information in the AV
stream with the address in its file. The CPI is of two types, namely EP_map and

TU_map. InFig.63, if CPI_type in CPL() is EP_map, its CPI() contains EP_map. In
Fig.64, if CPI_type in CPI() is TU_map, its CPI() contains TU_map. One AV stream
has one EP_map or one TU_map. If the AV stream is an SESF transport stream, the
corresponding Clip must own an EP_map.

Fig.65 show- the syntax of CPIL. Turning to the syntax of CPI shown in Fig.65,
the version_number is four character letters indicating the version number of this

CPI(). The version_number must be encoded to “0045” in accordance with ISO 646.

Length is a 32-bit unsigned intcgér indicating the number of bytés- as from directly




corresponding to audio_streamPID in Program nfo() as shown in Fig.62. The
CPl' (Characteristics Point Information) in the syntax of zzzzz.clip shown
in Fig.45 is explained. The CPl is used for correl ating tiseJune 2805
information in the AV streamw th the address in its file. The CPl is of
two types, nanely EP-map and TU map. In Fig.63, if CPl type in CPIOIis
EP_map, its CPIO contains EP map. Th Fig.64, if CPl type in CPIOis TU
map, its CPlI() contains TU map. One AV stream has one EP_nmap or one

TU _aRer tHif 14 V\r%?h A¥1$1d gRMrdiEnaendoSEhe CRIEPJThe EPLaypr is ad-bit Slagesgondi ng
dip rrust own an EP map F|g 65 show the syntax of CPI. Turning to the

synta on nunber is four character
| et t“é ﬁeﬁgﬁégﬁﬂﬁgﬁ%ﬁ r’S| ggomﬁe}?@(’) this CPIO The version nunber

must be encoded to n acco dance lSO 32-bit
unsi gned Thet B5emapgithg g Bfgsﬁr’rﬁ%xﬁ AP 1, oﬁ\‘gbé}'{ L3R ?I}ec()lmbgﬂrec csm%
---------------------------- 16 June 2005 72 after thIS Ie th-field
to tyisestofatheilR) map, that isHEP GRep for videcrstreappand gndl .pap for ag ay

indicates the CPl type of dip, as shown in Fig.66. The EP map in the CPI

Symtsﬁ-é ﬁE@PMéEP‘ rﬁhp ? elig {HOEP ahapdiffIhetiatartetieen thesp&P_ahap typesP nap,

© tha map for 4a deo stream and an EP map for an audio stream The
| t I t NRSEdER stRBnt vpes. | f

: the%dﬁ ﬁ?ﬁ?aﬁﬁse eo{)@gﬂg{r’{edfe\(él g&%hg%’?geaﬁrrg"ﬁtﬁﬁrefog nmep fgr t he vi deo
stream nmust__ be e If the C oes. not contai.n.a v ut
contbgiusedodEthy e&dmt&ongﬂwéa €0 Sfga I}tgw%tq{ie 1('51%'1;55"3(?%ﬁ @eogm nust
be used.

_ streams, the EP_map for the audio stream must be used.

The EP_map fdr a video stream is explained_with reference to Fig.67. The
FP_map for the video stream has data stream_PID, PTS_EP start and
RSPN_EP_start. The stream_PID shows the PID of the transport packet transmitting
avideo stream. The PTS_EP_start indicates the PTS of an access unit beginning from
the sequence header of the video stream. The RSPN_RP_start indicates the address
of a source packet including the first byte of theAaccess unit referenoed by the
PTS_EP_start in the AV stream.

A sub table, termed EP map_for_one_stream_PID() is created from one video
stream transmitted by the transport packet having the same PID to another. If plural

- video streams éxist in the Clip, the EP_map may contain plural
EP_map_for_one_stream_PID().
The EP_map for audio stream has data stream_PID, PTS_EP_start and

RSPN_EP_start. The stream_PID shows a PID of a transport packet transmitting an




The EP_map for a video streamis explained with reference to Fig.67. The
EP map for the video stream has data stream PID, PTS EP _start and RSPN EP
start. The stream PID shows the PID of the transport packiétJuhead8m tting a

~video stream The PTS EP start indicates the PTS of an access unit

begi nning from the sequence header of the video stream The RSPN RP_start

indicates the address of a source?3 packet including the first byte of the

access unit referenced by the PTS EP start in the AV strearﬂ ‘-FﬁUb tabl e,
t erswlio SBeanp The RFS EP rvarh shopG the PASackan facepssing uiitgdothes

transmtted by the transport packet having the sanme PID to another. If

p| Virfle RSYN CRPEst £ idichfestaddréss, oftd\suEle pagkatmpntaining arfipstur al  EP
Lgt?éarmogg ggtream PIDO. The EP_nmap for audio stream has data stream PI D,

pairaﬁgv?rtﬁ%éﬁ%”s?uﬁl Tefrehotd B PTS B SRR AT, 00 O3 a0

stream The PTS EP start _shows the PTS of £ssin nit in audi o
stream Th%SlﬂSIathPU@?ﬁEfﬁﬁﬂ_(,fa’é_égleaﬁ“ﬁ@&_gggmC aé%c}#ggl LT %{({]8
containing a first byte of the access unit referenced by PTS EP start of

t hestl%‘éns&faﬁamlttél'dlbyshbtmbpmqmckadlzﬁﬁngabefsammﬂﬂjé@ eIp| Ipthé1s creat ed
from one audio streamtransmtted by the transport packet having the sane

'Peiudlbf sﬂréh%? IrleXhétCHbU@ 1Rupi Mayt ceatwn i plurkle BB imap-EP_map

y con ain plural EP map- for one stream Pl
_for_one__stream__PID().

Turning to the relation between EP _map and STC Info, one
EP_map_for_one_stream_PID() is created in one table irrcspectiyc of discontinuous
points in the STC. Comparison of the value of the RSPN_EP_start to the value of

| .RSPN“STC_start defined in STC Info() reveals the boundary of data of EP_map ’

‘belonging to respective STC__écquenccs (see Fig.68). The EP_map must have one
EP_map_for_one_stream_PID for a continuous stream range transmitted by the same
PID. In the case shown in Fig.69, program#1 _and program#3 have the same fridep
' PID, however, the data range is not continuous, so that EP_map_for_one_stream_PID
must be provide.d for each program.

Fig.70 shows the EP_map syntax. By way of explanation of the EP_map syntax
shown in Fig.70, the EP_type is a 4-bit field and shows the EP_map entry pqint type,
as shown in Fig.71. The EP_type shows the semanticé_ of the data field next following

this field. If Clip includes one or more video stream, the EP_type must be set to 0

(“video’). Alternatively, if the Clip contains no video stream but contains one or more




Turning to the relation between EP_map and STC Info, one EP map_for_one
streamPID() is created in one table irrespective of discontinuous points
in the STC. Conparison of thevalue of the RSPN EP _start ti® June 208%ue of
RSPN_STC start defined in STC Info() reveal s the boundary of data of EP_map
bel ongi ng to respective STC sequences (see Fig.68). The EP map nust have
one EP map for_one stream PID for/4a continuous streamrange transmtted by
the same PID. In the case shown in Fig. 69, program#l and progran#3 have
t henghastreasie therFED, tyipevmust be sdtdodai audmﬁ};e i s not continuous, so that EP
map_for_one_stream PID nust be provided for each program Fig.70 shows the

EP_map sypt 4. finep! sMafrban PIDE hedicResahesymber oftimes dfn Fi g. 70,
t he EP ty%éegﬁgngﬁe@fﬁ el d"an'd rshovvs the EP map entry point type, as

shaown in EP t i next

£ o116Rs G e feraloppdiay g pUB) ?ﬁ% an, 3R, fﬁ%oﬁ?‘e-n‘*‘mgg?ﬁa&?%wt he EP
tyerrust be set to O i@ . Alternativel f th % Q i NS no
vi dBe S6-bitielBof seermaP (lé)iadtﬁaterﬁéhef’l@ ofirtritpert Berke bR G RRBE Nt hen
EP_type nust be set to 1 ('audio'). The 16-bit field of nunber_of

st rgam Rimber Ndi eRinpsntahe stredar (viddd nes addiol Gbipemf referensed | B8p havi ng
nunber of stream PIDs in the EP_mapO as a variable. The 16-bit field of

str efnk‘EbDF&) ohB%UtFAE SPIY §nithDRY ehmeg'ék)e)ns MPBP_pgpk &t Ot(Feideod), ifsng  the

errent'ary st'ream VI deo™or audi’é stream referenced by EP

kSt TR B Qo5 bl IR sy FEyhape 1 fuion g 15
¢ a:lginoen)tarylsttrseam must be the audio stream.

The 16-bit field of num EP_entries(k) indicates the mum_EP_entries(k)
referenced by EP_map_entries(k)). The EP_ map_for_one_stream:_PID_
Start_address(k): This 32-bit field indicates the relative address position at which the
EP_map_for_one_stream_ PID(num_EP_entries(k)) begins in the EP_map(). This
value is indicated by the size as from the first byte of the EP_map().

Padding_word must be inserted in accordance with the EP_map() syntax. Xand
Y must be optional positive integers. The respective padding words may assume any
optional values.

Fig.72 shows the syntax of EP_map;for_one_stream_PID. By way of

- explanation of the Syntax of the EP_nﬁap_for_one_stream_PID shown in Fig.72, the
semantics of the 32-bit field of PTS_EP_start differs with the EP_type defined by
EP_map(). If EP_type is equal to 0 (‘video’), this field has upper 32 bits of the 33-bit

pre.cision PTS of the access unit beginning with a sequence header of the video stream.




el enentary stream nust be the audio stream The 16-bit field of num EP
entries(k) indicates the numEP entries(k) referenced by _

EP map_entries(k)). The EP_map_for _one_stream PID_  StartiGabbe@e8fk): This
32-bit field indicates the relative address position at which the
EP_map_for_one stream_ PID(numEP entries(k)) begins in the EP mapQO This
value is indicated by the size as romthe first byte of the EP_mapQ

Paddi ng word nust be inserted in accordance with the EP ma§0 syntax. X and

Y gShe HEP appé 99 @builosl Livaudiot)edes fieldtmsngueed2 biss pddil @it B may
~assunme any “optional values. Fig.72 shows the syntax of EP_map_for one

stre PlL.D. @Y : HiPr@int he syntax of the EP_map_for one
st r@%%ﬁ%lgogﬁ%em |ﬁ§ fllgt%;ghé{aﬂe semantics of the 32-bit field of PTS EP

start differs with the EP.tV. fi \; HFRHYBE fvpeequal to
0 (' vi debhg semgpéics Pgl%e Egﬁgﬁﬁgfoggﬁg’ll\?ﬁE&_Eﬁgﬁgﬁ%f %)?thgﬁpr ecl 'S‘ii h PTS of
the access unit beginning with a sequence beﬁ%gr,eﬁ,tdqe viﬂ%o ftream 16
Jungeftf@bin BB mapOhdf EP_typraisiequakiod) (‘vislee ), thisdicdd indicatesthe 1glai™has upper
. 32 bits of PTS of 33 bit precision of the access unit of the audio stream

The, REEBIbE ¢he %ufdéeﬁ)a'ﬁcebiiﬁciﬁ'dﬁigdthefﬁi%FH‘ﬁEléjstharSBqdeﬂmhsadﬁrth thee EP type
defined in EP_mapo. 1f EP type is equal to O ('video'), this field
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packet containing the first byte in the audio stream of the access unit referenced by the
PTS_EP_start in the AV stream.
| RSPN _EP startis of a size which is based on the source packet number as a
unit, and is counted from the first source packet of the AV stream file, with the value
of the offset_SPN, defined in ClipInfo(), as an initial value. The absolute address in
the AV stream file is calculated by
| SPN_xxx = RSPN_xxx — offset_SPN.
Tt is noted that the value of the RSPN_EP_start in the syntax must appear in the
rising order.
The TU_map is now explained with reference to Fig.73. TU_map forms a time
~ axis based on the séurce packet arrival time clock (timepiece of the arrive time base).
This time axisistermed TU_map_time_axis. The point of origin of TU_map_time_axis
is indicated by offset_time inthe TU_map(). _TU_map_time_axis is divided in a preset

unit as from offset_time, this unit being termed time_unit.




v,

packet containing the first byte in the audio stream of the access unit
referenced by the PTS EP start in the AV stream RSPN EP start is of a
size which is based on the source packet nunber as a unit5Juma@0DS counted
fromthe first source packet of the AV streamfile, with the value of the -
- offset SPN, defined in diplnfoO, as an initial value. The absol ute address
in the AV streamfile is cal cul at®d by SPN xxx = RSPN xxx - offset SPN. It
is noted that the value of the RSPNEP start in-the %/nt ax st pear in
the risilnganhdéme Thit iltherspVidreany addsessenan thietf r@F“é"r‘E@@ cftg ig.73.

TU map forns a tine axis based on the source packet arrival tine clock

! L f)%cﬁ'ét i‘h#ﬁe Frkd MEnplete fhras ale stofdd in TUremapi Thiese nddressesTare

(t |
map _t1ne axls. e point of origin of TU map tine _axis is indicated by

of f set - Li in.the Tl . | L Sin! Lid d€0tH fine BRASHL  unit
as Wﬁ%ﬁdﬁg&%%&“ﬁﬁgguﬂ%‘@eﬁu ?\%wggc#ﬁ‘%%é%l??flégquit@w Jufie 2005 76 In |
each tinme unit in the AV st addresses..on the AV _str ' f the
southeel Yaniepy time_tapes 1ﬁit¢r§fﬂe‘£'§i£]5@trb.t\‘fﬁ? al:[g‘lss‘( PES THC ?énaa%%éeﬁﬁg]se
addresses are terned RSPN tine unit start. The tine at which begins the

k( kil @)I0winjgreuatioh: on  the TU map_tinme_axis is termed TU start_time(k).
This value is calcul ated based on the follow ng equation: TU start _tinme(k)

;r_ g‘;f i.eé%“g?"“4f£-t§$(ﬁ5"= ufﬁsét_$111ﬂ@+ H4tithé gt efzd.hat "TU start _time(k) has a
| It is noted that TU_start_time(k) has a precision of 45 kHz.
Fig.74 shows the syntax of TU_map. By way of explanation of the TU_map
' syntax shown in Fig.74, the 32-bit field of offset_time gives an offset time relative to
TU _map_time_axis. This value indicates the offset time relative fo the first time_unit
in the Clip. The offset_time is of a size based on 45 kHz clock derived from the 27
MHz precision arrival time clocks as unit. If the AV stream is to be recorded as new
Clip, offset_time must be set to 0. |
| The 32-bit field of time_unit_size affords the size of the time_unit, and is based
on 45 kHz clocks, derived from the 27 MHz precision arrival time clocks, as unit.
Preferably, time unit_size is not longer than one second (time_unit_size < 45000).
The 32 bit field of number_of time_unit_entries indicates the number of entries stored
- in TU_map().
The 32-bit field of RSN _time_unit_start indicates the relative address of asite

in the AV stream at which begins each time_unit. RSN_time_unit_start is of a size

based on the source packet number as unit and is counted with the value of qffset_SPN




Fig.74 shows the syntax of TU map. By way of explanation of the TU map
syntax shown in Fig.74, the 32-bit field of offset tinme gives an offset
time relative to TU map_tinme_axis. This val ue indicates tehrnefZ068t tine
relative to the first time unit in the Cip. The offset tinme is of a size
based on 45 kHz cl ock derived fromthe 27 Mz precision arrival tine
clocks as unit. If the AV stream i’d to be recorded as new dip,
offset-tine nust be set to 0. The 32-bit field of tine-unit-size, agffords

t hedafimeal of Clipknfo(nes firoint the dirdt saurbapacketnf the AYistreamdils as gy in fromthe
27 MHz precision arrival tinme clocks, as unit. Preferably, tine-unit-size

i s pabel a1RelbsbRAR adAfess & PRI AV bffBamrfile-isicakcudaté8®30) . The 32 bit field
of nun%er-of-ti me-unit-entries indicates the nunber of entries stored in

_TU_rrap()gPﬁ;%%Z:- p\sﬁ,ﬁ;ﬁé{dﬁghgﬁﬂgﬁqne unit start indicates the relative

addr ess te eam at which begins each tine unit.

RSN _tinme_ unit_start is of a si .based.on the sourceg pac er as unit

and is cBuﬁm@Eed/mlxahthqqéalvamelléﬁ_amwﬂsﬁ@fgﬁl f?\?%f%@% oﬁf}e ggﬂgﬁed in

Cliplnfoo as fromthe first source packet of the AV stream fi I&@raﬁ an
u

i ni fjudt appedivin thEhesiagsaider.e Ifdberests no soheceApachet darthe inuanber | ated by
SPN xxx = RSPN xxx - offset SPN. It is noted that the value of RSN ti ne

uni &3t A, | He? (KH QPRSI il Sl atart Muusst teppewal fonthiehsumbsi kg or der .
| f {lﬁ%r'ghlit?slﬂglboh{slg]urce( pazket T'n1 t e nunber (k+1) tinme unit, the nunber

g?;ﬁ#Pﬁwﬁ%ﬁni{n&éﬂstart nmust be equal to the nunber k RSPN tinme unit

+

By way of explanation of the ClipMark in the syntax of zzzzz.clip shown in
Fig.45, the ClipMark is the mark information pertinent to clip and is stored in the
ClipMark. This mark is not set by a user, but is set by a recorder (recording and/or
reproducing apparatus 1).

| Fig.75 shows the ClipMark syntax. By way of explanation of the ClipMark
.syntax shown in Fig.75, the version_number is four character letters indicating the
version number of this ClipMark. The version_number must be encoded in accordance
with ISO 646 to “0045”.

Length is a 32-bit unsigned integer indicating the number of bytes of the

ClipMark() as from directly after the length field to the trailing end of ClipMark(). The

number_of_Clip_mérks. is a 16-bit unsigned integer indicating the number of marks
storéd in ClipMark and may be equal to 0. Mark_type is an 8-bit field indicating the
mark type and is encoded in accordance with the table shown in Fig.76.

Mark_time_stamp is a 32-bit field and stores the time stamp indicating a pointer




By way of explanation of the CipMark in the syntax of zzzzz.clip shown in
Fig.45, the AipMark is the mark information pertinent to clip and is
stored in the dipMark. This mark is not set by a user, 18ulune2086t by a
recorder (recording and/or reproducing apparatus 1). Fig.75 shows the
CipMark syntax. By way of explanation of the CipMark syntax shown in

Fi g. 75, the version nunber is four78haracter letters indicating the
versi on nunber of this CipMark. The version-nunber nust be encoded in

acc pagdiRcespetifibd hik 6T hetsomianfies of marhgtime| stampsdiffsirs Wit CHASYPRAReger

I ndi cating the nunber of bytes of the dipMarko as fromdirectly after the

Leng&%l) dygﬁgﬁdj Béﬁ%v&rfﬂl'ﬁig”’%end of CipMarkQ The nunber of Cip_marks is

I nt eger i cating the nunber of marks stored in
d i pMark ing the
rark typdt ol Pipeciic L infialks R AP kPe atf!}l%‘%b i ) EhibAC R 2
Mark-time-stanp is a 32-bit field and stores the anp. |ndi (rilng a
poi WI¥C_sbgusnee; idooE the eentingous spa& f idemnaiar R’V @SFF‘anﬁ cB35f% mar k

‘tinme_stanp differs with CPl type in the PlayListo, as shown in Fig.77. If
CPl phaetinie GRidp. IMOPL aypsint OPI{GmdieptcsViie mttprtﬁp@ﬂnlStS—bltéledld hasineat es the
STC sequencé id of the continuous STC domain where there is placed nark

ti Mg, Shif butfs stFlo 0. yﬁ’i’e 8! 'Eét@élﬁ)o‘f (Hapadtes sRin@l?&téMﬁl@mdﬂ&hﬁn@nﬁnthoﬂl el d has

no “mean 'S se e 8-bit fireld of Character set indicates the

| ndbgaﬁ ¢ horg SPF% Cltn%h( namg %1%1&3 nﬁ?e e%ﬂﬂlé B@tﬂ&f&r?@s’ﬁ%nﬁb eld. The

enc

- to the value shown in Fig.19.

The 8-bit field of name_length indicates the byte length of the mark name shown
in the mark_name field. This mark_ﬁame field indicates the mark name. The byte
number corresponding to the number of the name_length from left of this field is the
effective character number and denotes the mark name. In the mark_name field, the
values next following these effective character letters may be arbitrary.

The field of ref thumbnail_index indicates the information of the thumbnail
picture appended to the mark. If the ref_thumbnail _index field is of a value different
from OxFFFF, a thumbnail picture is added to its mark, with the thumbnail picture being
stored in the mark.thumb file. This picture is referenced using the value of
-ref_thumbnail_index in the mark.thumb file. If the ref thumbnail_index field is of a
value equal to OxFFFF, a thumbnail picture is not appended to its mark.

MakerPrivateData has already been explained with reference to Fig.22 and hence

is not explainéd here specifically.




to the value showmn in Fig.19. The 8-bit field of name length indicates the
byte length of the mark name shown in the nmark nanme field. This mark nane
field indicates the mark name. The byte nunber correspont hget2®06he nunber
of the nane length fromleft of this field is the effective character
nunber and denotes the mark nanme. In the mark name field, the values next
followng these effective charactet9letters may be arbitrary. The field of
ref-thunbnail -index indicates the information of the thunbnail picture

appe“dedt\fe%g,ttlﬁ%nﬂﬁfalﬂ- infbriBfon 8 ekplamiadi A fhaateboalil pladuresisaitosedvial uie
di fferent rom OxFFFF, a thunbnail picture is added to its mark, with the

t hunbnai I gture bei 2d fol dBtaxiAhfcticdnd e 1 s

r ef Ejreélﬁctmg%%npﬁem%'t&@hﬁlﬁe'rgﬁe%@ﬁgﬁ%ﬁr‘fﬁwg@ G the mar k. t hunb file.
If the ref thunbnail|-index field js..of a val.ue equal tq.OEFFFE,..

t hupwied solpi"ﬂiluﬂbnalb()ngﬂwd%@hélga{)tsfkleiSE%feﬁ&rR%?t“%E%}fﬁ?‘?‘ﬂH{ga‘BéPg"‘h‘ges al r eady
‘been explained with reference to Fig.22 and hence is not explained here

- spePldtiyTatsy Thetotality of menu-thumbnails-are stored in tige selagnewothmbpdilgext ,

t hunbnai | -information is explained. A thunbnail picture is stored in a

- menu. thimppleid S1Qh R sieteKa WHER thihBnall PR&erd, tHae i zq?ieuﬁf: réfresaming synt ax

structuré an own a sole Thunbnailo. The nenu.thnb file stores a picture
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added or deleted, the operation of addition and partial deletion must be executable
readily and speedily. For this reason, Thmbnail() has a block structure. Picture data

is divided into plural portions each of which is stored in one tn_block. One picture data

is stored in consecutive tn_blocks. In the string of tn_blocks, there may exist a
tn_block not in use. The byte length of a sole thumbnail picture is variable.

Fig.78 shows the syntax of menu.thmb and mark.thmb and Fig.79 the syntax of
Thumbnail in the syntax of menu.thmb and mark.thmb shown in Fig.78. By way -of
explanation of the syntax of Thumbnail, shown in Fig.79, versionf_number is four
character letters denoting the version number of this Thumbnail().’ Version_number
must be encoded to "0045” in accordance v;rith ISO 646.

Length is é 32-bit unsigned integer indicating the number of bytes of
MakerPrivateData() as from directly at back of the length field up to the trailing end
of Thumbnail(). Tu_block_start_address is a 32-bit unsigned integer indicating the

leading end byte address of the first tﬁ_bl_ock, in terms of the relative number of bytes




and Clips are stored in the sole mark.thnb file. Since the thunbnails are -
frequently added or deleted, the operation of addition and parti al

del etion nmust be executable readily and speedily. For t hiGJuned08,

Thrbnai | ( has a block structure. Picture data is divided into plural
portions each of which is stored in one tn_block. One picture data is
stored in consecutive to blocks. 18 the string of tn_blocks, there may

exist a to block not in use. The byte length of a sole thunmbnail  picture
i S yefbablie lckiae Bhdthaesf Thensymiik) ash umitn (L hempnbatohsd)INnPHCARI Fi g. 79
the syntax of Thunbnail in the syntax of nenu.thnb and mark.thnb shown in

r— character letters denotin e versi on nunber of

this Thunbnail O. Version nupber must b A0045" in accordance

wi t Bumboer eiantrl@ﬁﬁe%ﬁxlgnr‘aﬂ%gglﬁ‘?f%%tawgﬁﬁﬁ'ﬁﬂ’gﬂ‘r"t‘ﬁgi cating the nunber of
bytes of MakerPrivateDatao as fromdirect]y at back.of the tI eggtfrkofiel d up
to the tai blotk size is afl 6Hrtmmsignedintogenvhich Sy et tRefiFeQsORG i VRN, t
unsigned integer indicating the |eading end byte address of the first to
bl 0§Kteriid JFADTR fted 416 gl AL) foe ennmple, taf blockesize= 1t indicates thatthe 16 June
2005 80 as fromthe | eading end byte of Thunmbnail () as a unit. The nunber

or %%'ﬁ?dfb)ég pgéﬁl%k 1510204k €D e Cof MinBteickos 4 lGbiainisspricd integer bi

er I'ch” gi'ves the nunber—of entries of a thunbnail picture

contai,ned in Thunpnai . Tu.bl Qck sizg .| = [ ' ifileqdggr which
gi v@%dlﬁm&ﬂkee"“b‘gg%‘é% ‘?(%HSF 8@51—%??}( {%M%gﬁm}%’f? do’y?ggfng‘g ﬁg“hﬂrﬁet 1 f, for
exar;plme—,bitt %ﬁgilg%%lé_isritéger_inldiczltttiné qgé Ci%tdgysz fn?x% e} Q& the thumbnail picture

Fi g /8 | 4N hilAB A ohed ek orishicts pives ther Fi g. 79,
Ver@%eﬁﬁ@@b.ﬁ@u@&? Ak ABneAls 1% 1681 8xsighe gm{d?ﬁ cls

represented by the thumbnpail information for onc for-loop beginning from the
‘thumbnail_index field. The value OxFFFF must not be used as Thumbnail_index. This
Thumbnailmindéx is referenced by ref _thumbnail_index in UlAppInfoVolume(),
UlApplnfoPlayList(), PlayListMark() and ClipMatk().

Thumbnail _piéture_format is an 8-bit unsigned integer representing the picture
format of a thumbﬁail picture and assumes a value shown in Fig.80. In the table, DCF
and PNG are allowed only in menu.thumb. The mark thumbnail must assume the value
of *0x00” (MPEG-2 Video 1-picture).

Picture_data_size is a 32-bit unsigned integer indicating the byte length of a
thumbnail picture in terms of bytes as a unit. Start_tn_block_number is a 16-bit

| unsigned integer indicating thé tn_block number of the tn_block where data of the
thumbnail picture begins. The leading end of the thumbnail picture data must coincide

With the leading end of the tn_block. The tn_block number begins from 0 and is




size of one tn_block is 1024 bytes. Nunmber of tn_blocks is a 116-bit

unsi gned integer indicating the nunber of entries of tn_block in this
Thunbnai | (). Thunbnail index is a 16-bit unsigned i nteget6 Jurei 20806i ng t he

i ndex nunber of the thunbnail picture represented by the thunbnail :
informati on for one for-loop begi _rll_g ng fromthe thunbnail index field. Th
~val ue OxFFFF nmust not be used as nbnai | -index. This Thunbnail index is
referenced by ref thunbnail-index in U ApplnfqVol umeo, UTAppl nfoPl ayLi stO,
Playﬂbsamtapn}n/wﬁhlmﬁ prarrke kriuthsiortiopp of WPlPeknat is an 8-bit unsigned
i nteger representing the picture format of a thumbnail picture and assunes
a val ue 0@iture 1IEghd a 1Gabit hesigmeddnteReFindasadingNbe anentziriof péeelsin y i n
menu. t hund. The mark thunbnail must assune the value of "OxOO' (MPEG 2
Vid cl | 5 Al -F-a 51 InSil®i )i Reh@NBhot R isspe6-bitndi cat i ng
theﬁg%%%ﬁ#%g{ﬁ}%%t%ﬁ ﬁiﬁa na?i:f Iaqgﬁgﬂgrﬁgilﬁtazgrmof byt esgt as a unit.
Startto bl.ock nunber .is 16-hi t nsi,gned i nt b ndis ' o bl ock
nunbEFEaed dhieaet o o e mirabir o (RSN hd RBRE Ae3CGRbE Rrablioef © 0

| eadi ng end of the thunbnail picture data nust coincide . w.th thiéteadi ng
end adhuntbmailpibtusek Trrhdock issaw akeanimnwhichtogstare p dbwmenal picwre.sAllne 2005
81 relevant to the value of a variable k in the for-loop of tn_bl ock.

X_ptethloek it ThuimbgikHats of thesagreesizd (fhegdengthilandarenf asize definsdr  of

pi xel's in the horizontal direction of a frane of a thunbnail picture.
Y_pRctyr n Is a 16-bit wunsigned integer indicating the nunber of

pi x‘g stﬂi"ﬁlétcﬁeﬁég'rtical direction of a franme of a thunbnail picture. Tn

bl (_)C ks F‘%‘é‘s.ﬁﬁaa_nh%1‘%‘&&%&&5@%%0% AN B nak PILHIE dafd dre stored in

_tn_block. If, as shown in Figs.81A and 81B, the thumbnail picture begins at theleading

end of tn_block, and is of a size exceeding 1 tn_block, it is stored using the next
following tn_block. By so doing, data with a variable length can be managed as fixed
length data, so that the editing of deletion can be coped with by simpler processing.
An AV stream file is now explained. The AV stream file is stored in the
“M2TS” directory (Fig.14). There are two types of the AV stream file, namely a Clip
A stream file and a Bridge-Clip AV stream file. Both AV streams must be of the
structure of DVR MPEG-2 transport stream file as hereinafter defined.
First, the DVR MPEG2 tranéport stream is explained. The structure of the DVR
- MPEG-2 transport stream is shown in Fig.82. The AV stream file has the structure of
a DVR MPEG 2 transport stream. The DVR MPEG 2 transport stream is made up of
an integer number of Aligned units. The size of the aligned unit is 6144 bytes (2048*3

bytes). The Aligned unit begins from the first byte of the source packet. The source




to block in the Thunbnail () are of the sane size (fixed length) and are of
a size defined by to block sixe. Figs.8lA and 81B schematically show how
thunbnail picture data are stored in tn_block. |If, as shiBuuner20Bbgs. 81A
and 81B, the thunbnail picture begins at the |eading end of to block, and
Is of a size exceeding 1 tn_block, it is stored using the next follow ng
tn_ bl ock. By so doing, data with d2vari abl e | ength can be managed as fi xed
| ength data, so that the editing of deletion can be copai&’rewith b(?/ si npl er
pr aeket iyl 92byms longemd source paghel isxorprired, ofThE_sxitadieaden 4992 i s
stored in the "MTS" directory (Fig.14). There are two types of the AV

st rtﬁ@ﬁ@\ﬁdﬂ }?acld%@.n’?t’)’eﬁtrﬁ headeist bpesidig, evitinihearadspdgpacketbeing §88eam fi | e.
Bot h AV streans nmust be of the structure of DVR MPEG 2 transport stream

file as.hereinafter defined. First, the DVR MPER transport streamis
expﬁ’%tleﬁé%'?g'The structure of the DVR MPEG 2 transport streamis shown in

Fig.82. The AV streamfile has the structyr VR. . sport
stream ©ne Adignadpent 5 wade ¥pats W?@eﬁﬁagﬁhﬁﬁsgr‘ﬁ 1%@%&}1 tegﬂéf;h%nunber of
Aligned units. The size of the aligned unit is 6144 bytes 2048*% byt es).
TheDAIR MEEGuDittanspoitrséreannin alsemfadesp ofdsarce packelss ddepaoretthe The
source 16 June 2005 82 packet is 192 bytes |long. One source packet is

CONPRR MPRG 7 Rafi¥jdrtstieasiendsata douhdaysofahe AdigrieetunifTPLishe namlwdder is 4
bytes long, with the transport packet being 188 bytes |Iong. One Aligned

uni Le b5 JRAS MR O ¢ T dednefl aillisc isnméthe  DVR

I\/PE'E;f Ehet &%H%g?tpagkgéa%ﬂd{sc Q@@Q@g@o&pﬁ%ﬂn@%ﬁ:g@u? ce packets. Therefore,

t hemultiple of 32, a source packet having a null packet (transport packet of PID =
0x1FFFF) must be used as the last Aligned unit. The file system must not use excess

- information in the DVR MPEG 2 transport stream.

Fig.83 shows a recorder mode] of thé DVR MPEG 2 transport stream. The
recorder shown in Fig.83 is a conceptual model for prescribing the recording process.
The DVR MPEG 2 transport stream obeys this model.

| The input timing of the MPEG 2 transport stream is now explained. The input
MPEG 2 transport stream is a full transport stream or a partial transp.ort stream. The

~ input MPEG 2 tr'ansi)ort stream must obey the ISO/IEC13818-1 or ISO/IEC 13818-9.
The number i byte of the MPEG 2 transport stream is input simultaneously at time t(i)
to T-STD (transport'stream system target decoder provided for in SO/IEC13818-1) and

to the source packetizer. Rpk is an instantaneous maximum value of the input rate of

the transport packet.

A 27 MHz PLL 52 generates a frequency of 27 MHz clock. Thc 27 MHz clock




DVR MPEG 2 transport stream ends at a boundary of the Aligned unit. If the
nunber of the transport packets of the input transport streamrecorded on
a disc is not a nmultiple of 32, a source packet having aléudrle J096ket
(transport packet of PID = O(lFFFF) nmust be used as the |ast Aligned unit.
The file system nmust not use excess  information in the DVR MPEG 2
"transport stream Fig.83 shows a r&order nodel of the DVR MPEG 2 transport
stream The recorder shown in Fig.83 is concept ual__nodel E’fgrescrl bi ng
t he freemendy iglquked et 9. valThef mﬂqamgmnzclodam@‘q'mnc r@&}rpf)glﬁyyﬁ) ¢ nodel .

The input timng of the MPEG 2 transport streamis now expl ai ned. The i nput

VPEG :dshbARERAN. Ahl#aWa] finfe £lock doualarss tositsehepaisea afdhe 24| Mitznspor t
stream” The input MPEG 2 transport stream nust obey the | SO | EC13818-1 or

| SO EC 13818§- 9 Byl S input
si it i Bets oyl i BERE) b Pob Gy Raphe Br MCairal AR ARCk oA
decoder provided for in SO |1EC13818-1) and to the source packetizer. Rpk

i s &me K&k ant aneous naxi num val ue of the i nput rate of the transport
packet. A 27 MHz PLL 52 generates a frequency of 27 MHz cl ock. The 27 MHz
cl ock 16 Alsmeacepasketder SdagpendyTP sextoxk kb@h@tr tathedptadity of theipnshgam cl ock
reference (PCR) of the MPEG 2 transport stream An arrival tinme clock

PO e Ut e sty e e ()
tr a??ur Cl%lfpt%%kﬁﬁﬁs?p%rt PacRAPFAMies Dot the TS’ afid the SoupbpatletPler! NE
Arrival_time_stamp(k) is a sampled vatue of the Arrival_time_clock(k) as represented
by the following equation:
arrival_time_stamp(k) = arrival_time_clock(k)% 230
~where k denotes the first byte of the transport packet. |

If the time separation béhzveen two neighboring transport packets is 230/2
7000000 sec (about 40 sec) or longer, the differcnﬁe of the arrival_time stamp of the
two transport packets should be set to 230/2 7000000 sec. The recorder is provided
for such case.

A smoothing buffer 55 smoothes the bitrate of the input transport stream. The
smoothing buffer must not overflow. Rmax is the output bitrate of the source packet
from the smoothing buffer when the smoothing buffer is not nuli. If the smoothing
buffer is null, the output bitrate of the smoothing buffer is 0.

Next, the parameters of the recorder model of the DVR MPEG 2 transport

stream are explained. The value of Rmax is given by TS'_rcéording_rate as defined in




packet s to create a source packet. Arrival-time-stanp indicates the tine
when the first byte of the transport packet reaches both the T-STD and the

‘source packetizer. Arrival-tinme-stanp(k) is a sanpled val@guref200se

Arrival -tinme-clock(k) as represented by the follow ng equation:
arrival -tinme-stanp(k) = arrival tisqe cl ock(k)% 230 where k denotes the -
first byte of the transport packet. If the tine separation between two

T orfdepintonarsepPREHL 16 Avatrsim Din Thisatiimgy gt candle Ropti o

- .packets should be set to 230/2 7000000 sec. The recorder is provided for

sudblloadrg cfustiont hi ng buffer 55 snoothes the bitrate of the input
transport stream The snoothing buffer nmust not overflow. Rmax is the

out put e iaateTef rédfd rge*pogN@8 fromthe snoothing buffer when the
snoot hi ng auffer "IIS no?fgl;lrul | . If the smoothing buffer is null, the output

rocefoi e el A VoSt afls <ol sRE T BART@BRATE °1 5 e of Ravax
assoct aléSheingi Fsaspert S g aRSLSH agspast sty Sy st s om ¢ ne
follow ng equation: Rmax = TS recording rate*192/ 188 where {he | ue of TS
r ecD$ dieogrdiagerdts asilefined e ClipIhfo® essadiaied. with the AY speany f*g‘n &g stream
s an SESF transport stream Rpk nust be equal to
input transport stream is not an SESF transport stream, reference may be made to
values defined e.g., in a descriptor of the 'MPEG 2 transport stream, such as
maximum_bitrate_descriptor or partial_stream_descriptor for this value.
If the input transport stream is an SESF transport stream, the smoothing buffer
sizeis 0. If fhe input transport stream is not an SESF transport stream, reference may ;
be made to values defined in the descriptor of the MPEG 2 transport stream, such as,
for example, the values defined in the smoothing_buffer_descriptor, short_smoothing
_buifer_descriptor or in the partial_transport_stream_descriptor. |
For the recorder and the player (reproducing apparatus), a sufficient size buffer
needs to be provided. The default buffer size is 1536 bytes.
Next, a player model of the DVR MPEG 2 transport stream is expléined. Fig.84
- shows a plﬁyer model of the DVR MPEG 2 transport stream. This is a conceptual
model for prescribing the reproductién process. The DVR MPEG 2 transport stream

obeys this model.

A 27 MHz X-tal 61 generates the frequency of 27 MHz. ‘An error range of the




TS recording_rate as defined in Ciplnfoo associated with the AV stream
file. If the input transport streamis not an SESF transport stream
reference may be made to values defined e.g., in a descrigiwor 205t he MPEG
-2 transport stream such as maxinmum bitratedescriptor or

partial -streamdescriptor for this value. If the input transport streamis
an SESF transport stream the snmoot ing buffer size is 0. If the input

transport streamis not an SESF transport stre ef erence. may e made to
val DEMHte frampdncy mus btet30 pprn(2 8\0095@0 MPED ﬁazslr éhl“p%‘f*lva(si t?%‘é O'%Jc h as,
f.or exanple, the values defined in the snoot hi ng_buffer_descriﬁ}}cl)r,

Z.

shoguEPBLTs obinky tetineeSor cpumingthé pulses of the frequency of 27
partial transport_stream descriptor. For the recorder and the player

Cr SRBPHE e AABAAALIH cofniVihe BF AR aivas oitd ErRick doRatls duairhe (). ov) 4d.

The rze'is 1 tes. Next, a player nodel of the DVR MPEG

2 transport streamis, expl ai ned. Fig. 84 a e DVR
MPEG 2 t I@ﬂw@otbmge%ﬁewﬁ@sw’fés g‘%‘é’é’ﬂfg‘gﬁ ¢ %@4&%&?‘!@?‘%& ?ﬂ; B}%egg t he
reproduction process. The DVR MPEG 2 transport strean}l, ob@/f% t.hi Ilrmdel. A
27 Sivothingbuffer gerearthe smoaoithingbadiesieyotdnllp ¥ thesmoathng BRI JUof the 16
~June 2005 85 27MHx frequency nust be 30 ppm (2 7000000 810 Hz). The

a”{rﬁain bt BRrAk 26 khe SMUbBtEng®ffer ia (bi nary counter .for counting the pul ses
of the Prequency of 27 MHz. = Arrival tine-clock(i) is a count value of the

oLVl | Fof P taehl Tonkdd o G BB pon o R, e
> mg;rri]\irarigtigl%]jstearm}i) of { %t chgéAt'solu];cet Fgck%??soé(gﬂaif %o 3BUif orl hel 1B side of
arrival_time_clock(i), the transport packet of the source packet is removed from the
smoothing buffer. Rpk is an instantaneous maximum value of the transport packet rate.
The overflow of the smoothing buffer is not allowed.

The parameters of the player model of the DVR MPEG 2 transport str‘ealm‘ are
the same as thosé of the recorder model of the DVR MPEG 2 transport stream
described above.

Fig.85 shows the syntax of the source packet. Transport _packet() is an MPEG
2 transport stream provided in ISO/IEC 13818-1. The syntax of TP_Extra-header in ther
syntax of the source packet shown in Fig.85 is shown in Fig.86. By way of explaining
the syntax of the TP_Extra—header, shown in Fig.86, copy_permission_indicator is an
integer representing the copying limitation of the payload of the transport packet. The
copying limitation may be copy free, no more copy, copy once or copying prohibited.

Fig.87 shows the relation between the value of copy __pcrmis'sion_indicato_r and the




the input bitrate to the snoothing buffer is 0. By way of explaining the
output timng of the MPEG 2 transport stream if the arrival tine stanp of
the current source packet is equal to 30 bits on the LSB $6 dénedt005arri val
time_clock(i), the transport packet of the source packet is renoved from
the snoothing buffer. Rpk is an instantaneous maxi num val ue of the
transport packet rate. The over f 18w of the snoot hi ng buffer is not

al l oned. The paraneters of the player nodel of the DVR MPEG 2 transport

st ripade @ desighsiesame as those of the recorder nodel of the DVR MPEG 2
transport stream described above. Fig.85 shows the syntax of the source

packet . g}g@g;@%ﬁi%ﬁ%ﬁkﬁ;&dtér aapdaded 2o thi@nrs @yt ofstrarespaovtppankicte dfi n

| SO' | EC e syntax of Extra- header in the syntax of the source -

t. sh [ 1.0.85.i h L4 Fi0.186: Of + | h t
e g b o BB MAESE Bon Sualnfeplet hotane oyt

I nt eger rEpres_er]tin.g the copying limtafiq f the p ad of the transport
pacidecopyrpermission jadicaten may de Wc&g@(&; Bﬂ{}‘ ﬁ?‘ee\éa,q“ﬁ 8%m%85qpt®3py once
or copying prohibited. Fig.87 shows the relation between the val ue of

copvoBerimdsedtor). | Ifilmaiuput arahspbet Stgeamris recosiedswithout cmplap@iggWst es.
Copy_perm ssion_indicator is appended to the totality of transport packets.

|f IHRIE130 et BRSAAEL, (hé VARDAFopgCpérdsilsionl alicdtor hiagiEastodatyid al
value O

| eriace f copy_per m 55l oni ndi cator may bé associated with
E H q . . I .
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is self-encoded, the value of copy_permission_indicator may be associated with the
value of CGMS-A of the analog signal.

Arrival_time stamp is an integer having a value as specified by
arrival_time_stamp in the following equation:

arrival_time_stamp(k) = arrival_time_clock(k)%230.

By way of defining the ClipAV stream, the ClipAV stream must have a structure
of the DVR MPEG 2 transport stream defined as described above.
Arrival_time_clock(i) must increase continuously in the Clip AV stream. Ifthere exists
a discontinuous point of the system time base (STC base) in the Clip AV stream,
arrival_time_clock(i) in the Clip AV stream must increase continuously.

The maximuin value of the different of the arrival__time_cl.ock(i) between the
beginning and the end of the Clip AV stream must be 26 hours. This limitation
guarantees that, if there is no discontinuous point in the system time base (STC base)

in. the MPEG 2 transport stream, the PTS (presentation time stamp) of the same value




_perm ssion_indi catormay be associated |EEE1394 digital interface, the

val ue of copy with the value of the CCl enbedded in the transport packet.

I f an anal og signal input is self-encoded, the val ue of 16 June 2005
copy_perm ssion_indicator may be associated with the value of CGVB- A of

t he anal og signal. Arrival-tinme-st I's an integer having a val ue as
specified by arrival-tinme-stanp in the follow ng equati on:

arrival -tinme-stamp(k) =.arrival -Li ne: k(k)9%230. .By,way .of hni ng the
Cli PRXEIANPEAFS mtth@%ﬁm 6)&35%%%# %%‘3?&(3’3@? P@'@@ﬁfdepf%’ﬂ‘??sﬁgg‘frf\'}a MPEG 2
transport stream defined as described above. Arrival time clock(i) nust

i ncP@Ssleascontraparount period ¢fe233/PP00E sextabout 26t hbewsexi sts  a di sconti nuous
poi nt of the systemtine base (STC base) in the Cip AV stream .

arrival - Gy RaebPadfiniheithe BRrlgelChRp AW stre@amhpBtidgeC1§pAY stroam mustis| y.  The
maxi mum ;/Eﬂefof t he gifferer%t@-o]?pthe arrival ti rr% clg}gﬁ(i) bet ween t he

begj{ nni ng._and t hg,e f | TR Tip
' e St P R MRS etaRsf S AATOR L axfesctifl@L e THE |
systemtine base (STC base) . in the MPEG 2 trangggrt str.ea]gl]% tgze;1 PTS
( pr BebsigeaCliprAY stecas sawt 18¢ludg e disppntialions RYNY QHANS FFHHVAIHMERASF appear s
inthe Aip AV stream The MPEG 2 system standard provides that the PTS
has Thewrapportstcapeaherd arid aBBigoohhestiscqbmous peist ofolierivehlingy of
~defining the Bridge-Clip AV stream the Bridge-Cip AV streamnust have a
. %r HaddfasP by the MR IMRES] idntdt asisnard the th VRASTE) as depexplamedi bed above.

e

The present embodiment supports the video-audio seamless connection between
Playltems being edited. Seamless connection between Playltems guarantees
*continuous data supply” to the player/decoder and “seamless decoding processing”.

The “continuous data supply” is the capability of guaranteeiﬁg data supply to the
decoder at a bitrate necessary to prevent buffer underflow. In order to enable data to
be read out from the disc as data real-time properties are assured, data is to be stored

“in terms of a continuous block of a sufficiently large size as a unit.

The “seamless decoding processing” means the capability of a player in
displaying audio video data recorded on the disc without producing pause or gap in the

playback output of the decoder. |

The AV stream, referenced by the seamless connected PlayItems, is explained.
Whether or not the seamless display of a previous Playltem and the current Playltem
is guaranteed may be verified from the connection_condition field defined in the

current Playltem. There are two methods for seamless connection of Playltems, that




Bridge-Aip AV stream nust include a discontinuous point of one arrival
time base. The transport stream ahead and at back of the di scontinuous
point of the arrival time base nust obey the encoding |ifdJwieiznes and t he
DVR- STD as | ater expl ai ned. The present enbodi nent supports the video-audio
seanl ess connecti on between Playlfens being edited. Seaml ess connection
bet ween Pl ayltens guarantees "continuous data supply" to the

pl ayer/ decoder and "seanl ess decodi n p(i]ocessitil ".. Jhe "continuous data
-_suriplaymeﬂwdﬁBpBwpﬂgiBmng'@ﬂlpgﬁjﬁlr%m?g}é‘i’ RUE ‘%ﬂﬁﬁl%ﬂfg?' * decoder at a
bitrate necessary to prevent buffer underflow In order to enable data to
be read P88 rshowishehelirskation bethwecenetie- piawiops djeyli¢msaed dhasaured, data is
to be stored in ternms of a continuous block of a sufficiently |arge size

as l?léi&ﬂf;e%n i\ %et)?%)?fﬁl@fi%&dﬁq le0@1ip! PERFS88Ghe BR8N dafs readaii by the of a

pl a I spl'ayi ng audi o vi’deo tata recorded on the disc w thout

roduci n ause or i e | ayback f he AV

Ct riaerve Rahen sbet ] Toie 885 FEL BB uR B Sy icaf ARA TR CTRT 0

Whet her or not the seam ess display of a previous Playltem and trt1e current
Pl afClipn  AsVguatanesed mapdoe shadededstFop hed 2bhndktT HHEBndi Pion fiel d

defined in the current Playltem There are two nethods for seam ess .

CONRSPN Qirioh]l Findy |diesomtinuiiat 16 June 2005 88 is a method enpl oyi ng
Bridge-Oip and a nethod not enploying Bridge-Clip. Fig.88 shows the

e PBTESMRRE B PN prich o e il an e o
igs i-%?é)amﬂr]] rgc?l?igg(? foi Bebddindine PrésentatiBif fnitRotlespBAGHE R MCARABANRT the
previous Playltem (shown as IN-time1 in Fig.88) up to the source packet referenced by
RSPN_exit_from _prcvious_Clip. The shaded stream data prior to
RSPN_arrival_time_discontinuity of Bridge-Clip contained in TS1 is stream data as '
from the first source packet of Bridge-Clip up to the source packet directly previous to
the soﬁrce packet referenced by RSPN_arrival;time_discontinuity.
In Fig.88, TS2 is made up of shaded stream data of Clip 2 (Clip AV stream) and
shaded stream data subsequent to RSPN_arrival_time_discontinuity of Bridge-Clip.
The shaded stream data as from the RSPN_arrival_time_discontinuity of Bridge-Clip
contained in TS2 stream data from the source packet referenced by
| RSPN_arrival_timé__discontinuity to the last source packet of Bridge-Clip. The shaded
stream data of Clip2 of TS2 is stream data from the source packet rcfefenced by

RSPN _enter _to_current_Clip to the address of the stream required for decoding the

'pfesentation unit corresponding to OUT _time of current Playltem (shown by




(Cip AV stream) and shaded stream data previous to RSPN arrival tine

di scontinuity. The shaded streamdata of Clipi of TSl is streamdata from
an address of a streamrequired for decodi ng the present & ilare 2005t
corresponding to IN_itemof the previous Playltem (shown as IN-tinmel in
Fig.88) up to the source packet re@;r enced by

RSPN exit _fromprevious Cip. The aded streamdata prior to RSPN arrival
time discontinuity of Bridge-Clip contained in TS1 is streamdata as from
t heOUT stinedundéigd@oket of Bridge-Cdip up to-the source packet directly
previous to the source packet referenced by RSPN arri val

tine_di SE@!BQ%MWS the felgidiBbeReeer shegaevigusoPlaylgdednst theaguagnh of dip
2 (dip Av strean) and shaded stream data subsequent to RSPN arrival tine

di sgontd nui. f o B 198515V iA6eN3sleh & cat faarchdeut
RSPE%&:IH}@&'IE X?éjen%ﬁ{dét%%mtgy %@ t%ﬁgge g‘?@gﬁ‘%@ gﬁ@(’:gﬁ%{ ned in TS2 lslt ream
data fromthe source pack f db RSP [ [ ] [ tinuity
o biahy Blayes duRbev BRI oF FaEEgbs it BhdeD Orads! et Tl A TRE 01 L)
of TS2 is streamdata fromthe source packet. refer nce&i b RSEN enter to
cur Clipl (@lip A streamddhe shaded streansdatani Ldigdi ofekSt bt Qf@%’&gi‘ﬁt}ng 3

presentation unit corresponding to QUT tinme of current Playltem (shown by

16 JHNRIAZERS0f 8%tieeh hbcmRaiynin-decdifihg FipgeAtatiomanitherraspending et ween
- the previous Playltemand the current Playltemin case of not enpl oying

o ﬁggii%ei]@gp'g rfiég\h'?@iﬁl terh, MhoWhd ?‘1%%@1 HERG 89'hs fAds Hielasl soigee i s shown

sha made up o ded stream data of the

packet of Clipl.

In Fig.89, TS2 is shaded stream data of Clip2 (Clip AV siream).

The shaded stream data of Clip2 of TS2 is stream data beginning at a first source
packet of Clip2 as far as an address of the stream necessary for decoding the /
presentation unit corresponding to OUT_time of current Playltem (shown at
OUT _time2 in Fig.89).

In Figs.88 and 89, TS1 and T2 are continuous streams of thg source paqket.
Next, the stream provisions of TS1 and TS2 and the connection conditions
therebetween are scrutinized. First, encoding limitations for seamless connection are
scrutinized. By way of limitations on the encoding structure of a transport stream, the

~ number of prograrhs contained in TS1 and TS2 must be 1. The number of video
streams contained in TS1and TS2 mustbe 1. The number of audio streams contained
in TS and TS2 must be 2 ot less. The numbers of the audjo streams contained in TS1

and TS2 must be equal to each other. It is also possible for elementary streams or




Cipl (Cip AV stream)j. The shaded streamdata of Cipl of TSl is data

begi nning at an address of a stream necessary in decoding a presentation
unit corresponding to INtinme of the previous Playltem thawe 20051 N ti nel
in Fig.89 as far as the |ast source packet of Clipl. In Fig.89, TS2 is -
shaded streamdata of dip2 (Cip AV stream). The shaded stream data of
Clip2 of TS2 is streamdata beginnfthg at a first source packet of Cip2 as
far as an address of the stream necessary for decodi n_g the presentation
uni prigae eaaandother tianQibst dopicoéd abovetn beicaytaiest s Shng{or BA- time2 in
~Fig.89). In Figs.88 and 89, TSl and T2 are continuous streans of the source
packet . Wilﬂitﬁﬁ Sbi BRIVIBESYitSroNs asd ndOLxphindEFigi90 shbevsediypéal i on

condi ti ons erebetween are scrutinized. First, encoding limtations for

seanl ess connect.ion. aJ.e rutini,zed.s: fo b m | encodi ng
st rmﬁ’és Spngeqt}%g%ﬁtiﬁwe%ﬁlétpﬁ% dls@u%gér/q‘%nc%? gg& g&r‘%&ggonrfgivtri\% in TS1
and TS2 nust be 1. The nunber of video , strea .co%ai ned jn TS1 a(gd TS2
musstrézm o beh demonsiaaicds seamlpssly tinctiesyiSHHA PA 8JURCHOR POURY UPEECATL i pe 2
or less. The nunmbers of the audio streans contained in TS1 and TS2 nust be

equgictﬁﬁse@i@f)]@@heﬁ. batk iof alGUTpeanebl @ WAT tiviewérCHpY) sndealieadorl 16 June
2005 90 private streans other than those depicted above to be contained in

Fi g i B e mil oot o0 by &bl chur e di spl ay
ifggﬁggﬁ'ﬁtﬂﬁ%ﬁiﬂﬁ{rﬂ {I%LVigﬂ}%MSPﬂ}?ﬁé‘éggghtp%i&? denonstrated seam essly in the
Fig.91 shows an embodiment of realizing seamless connection using '
BridgeSequence. The video stream of Bridge-Clip previous to.
RSPN_arrival_time_discontinuity is comprised of an encoded video stream up to a
picture corresponding to OUT_timel of Clipl of Fig.90. This video stream is
connected to the video stream of previous Clipl and is re-encoded to form an
elementary stream conforming to the MPEG2 standard.

The video stiream of Bridge-Clip subsequent to
RSPN_arrival_time_discontinuity is made up of an encoded video stream subsequent
to a picture coﬁesponding to IN_time2 of Clip2 of Fig.90. The decoding of this video
stream can be started correctly for connecting the video stream to the next following
Clip2 video stream. Re-encoding is made such that a sole continuous elementary
stream conforming to MPEG 2 standard will be formed. For creating Bridge-Clip,

several pictures in general need to be re-encoded, whilst other pictures can be copied

from the original Clip.




pi ctures displayed at back of QUT tinmel (QUT time of Cipl) and ahead of
IN_time2 (INtime of Aip2) nust be renoved by a process of re-encoding the
partial streamof the Cip in the vicinity of the junctithJype2005 Fig.91
shows an enbodi ment of realizing seanl ess.connection using BridgeSequence.
The video stream of Bridge-Clip previous to RSPN arrival
‘time_discontinuity is conprised oflan encoded vi deo stream up to a picture
corresponding to QUT tinel of Cipl of Fig.90. This video,stre i S

connect eBig ¥ tdtows dub embedimartt of eraabigsi g scpmlasiy qoﬁ‘“?‘ét-l‘é‘hc‘ﬁgg]amt o form
an elementary streamconformng to the MPEQ standard. The vi deo stream of

Bri&ﬁglc@ih EHB?@B@&hCEQn fReRMnbodiment showndinsEin®0.nTheyClipl mddeo up of an
encoded "vi deo stream subsequent to a picture corresponding to IN tinme2 of

di ﬁgc@?ﬁfl g,f {;%pB@seJ Be ?.ﬁi eHEGa0Pv R oS mVALER as #hd fREMCHDIRApShdinkad

-cor onnect1 ng e video streamto the next followng dip2

videg stream _Re-encodi.ng is e such that sol e copt.i ntary
ot (OLR cime bokFi S0 antrints-oneetiama e tcleBinld SEspH e e
Bridge-Clip, several pictures in general need to be re-encoded, i | st
ot hier thei MIPEG2 stadatk bogineidar meoner, ibke gidey steganpiof Clind 1593 e?@dg 91
Fi g. 92 shows an enbodi nent of realizing seam ess connecti on w t hout

- emddded BidtHagReausrRgachntd fir pivhoadi asotiastbwith INFfime20of Chip2a@fi pl  vi de
streamis conprised of ‘an encoded video streamas far as the picture .
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r eam cofif ormn

elementary stream conforming to the MPEG?2 standard. )

By way of explaining encoding limitations of the video stream, the frame rates

" of the video streams of TS1 and TS2 must be equal to each other. The video stream

of TS1 must be terminated at sequence_end_code. The video stream of TS2 must

* commence at Sequence header, GOP Header and with an I-picture. The video stream
of TS2 must commence at a closed GOP.

The video presentation units defined in a bitstream (frame or field) must be
continuous with a junction point in-between. No gap of the fields or frames are allowed
to exist at juncfion points. In case of encoding employing 3-2 pulldown, it may be
necessary to rewrite “top_field_first” and “repeat_first_field” flags. Alternatively, local

| re-encoding may be made to prevent field gaps from being produced.
By way of explaining encoding limitations on the audio bitstream, the audio

sampling frequency of TS1 and that of TS2 must be eQual to each other. The audio

encoding method of TS1 and that of TS2 (for example, MPEGI layer 2, AC-3, SESF




to the MPEQ standard. In simlar manner, the video streamof Cip2 is nade
up- of encoded bitstreans subsequent to the picture associated with

IN time2 of Cip2 of Fig.90. These encodi ng bitstreans at&halerZady
re-encoded to give a sole continuous elenentary streamconformng to the
MPE&R standard. _ By way of explaighng encoding limtations of the video
stream the frane rates of the video streans of TSI and TS2 nust be equal

to t her,. e video styeam 0 1 nust be term nated at
seqE&M‘Hﬁﬁ%@m%hge&ﬂ%@%ﬁ%&%g' TS2 nust conmence at Sequence
header, GOP Header and with an |-picture. T I deo stream of. TS2 nmust
comence Bytway of @&I@Glmﬁﬂmn&]%EaWM@eﬁéfﬁiﬁ%@rﬁéﬁaﬁb&h? ﬁas&
bitstream (frame or field) nust be continuous with a junction point

i n- hgHRERAmeNSt heudio streahi off TS1 onustrcantxin andicsdmpled havingey display
junction points. In case of encoding enploying 3-2 pulldown, it may be

s Biirequel {oeﬁﬂg'céé 1'5& Wdltifb O the Pdst ggﬁgag;ﬁi%aﬁ@tofmmst'nﬁé fitst autli@gs.

Al t ernati vely e-encodi hg may e to prevent field gaps from

ot St hersdio e of SRRy S ul AR S R TSPy BRI |

equal to each other. The audio encoding ngethod ?IF S1 and that of TS2 (for
exanqial toMbedisplay starptiniug »f th-Grst display picture o -June 2005 92 LPCM and
AAC) must be equal to each other. By way of explaining encoding Iimtations
on MPEG Atia iigpiobtpaint,arngap eyl besallowadito ekishin astquencesefdhs adi®am of
TS1 nust contain audi o sanples having a display
presentation units. As shown in Fig.93, there may be an overlap defined by the length
of the audio presentation unit less than two audio frame domains. The first packet
| transmitting an elementary stream of TS2 must be a video packet. The transport stream
at the junction point must obey the DVR-STD which will be explained subsequently. g
By way of explaining limitations on the Clip and Bridge-Clip, no discontinuities
_in the arrival time base are allowed to exist in TS1 or in TS2.
The following limitations are applied only to the case of employing the Bridge-
* Clip. The Bridge-Clip AV stream has a sole discontinuous point in the arrival time
base only at a junction point of the last source packet of TS1 and the first source packet
of TS2. The SPN_arrival_time_discontinuity defined in ClipInfo() represents an
- address of the discontinuous point, which must represent the address referencing the
first source packet of TS2.
The source packet referenced by RSPN_exit_from_previous_Clip defined in

BridgeSequencelnfo() may be any source packet in Clipl. It is unnecessary for this




timng equal to the display end tinme of the |last display picture of TSI1.
The first audio franme of the audio stream of TS2 nust contain an audio
sanple having a display timng equal to the display start6 funa20950f t he
first display picture of TS2. At a junction point, no gap may be allowed to
exi st in a sequence of the audio gresent ation units. As shown in Fig.93,
there may be an overlap defined by?the Iength of the audio presentation
unit less than two audio frame donmains. The first packet transmitting an

el esmircapuckétriedra obolmamyusithe dligneddent. p ddksouraneackeh Fefpemnce tWeam at
the junction point nust obey the DVR-STD which will be explained |

Subgsw Nty .t@)’cﬁ’i’?éhtotliﬁxﬂéﬁﬁéﬂ @ BridédSequensciafiofheadl hpampcoBraedge- C i p,
no discontinoitires I1mthe arrival tine base are allowed to exist in TS1 or

in TS2. The f.ollowing linmtatiqns.are [ npl oyi ng
thepﬁ?%?etﬁg‘g-cgpgzp%fﬁg’@eicﬁﬁsgb Pg t% Ss?fb? g%rgﬁﬂlééswg ls)%)l()debgl@g%agﬁtel{i) 1?121(?55 poi nt
in the arrival time base only at a junction point of the last source
paclddignetl urgt.1 and the first source packet of TS2. The SPN anval
time_discontinuity defined in CiplnfoO represents an address of the

di scont i Byoway i extplainfrig Hititssions epr Blagtern hthea@QbF e dime of dhe pesvigUE he

first source packet of TS2. The source packet referenced by RSPN exit _from

| | RH R ¢ | | y pémahed imewfeke patket |
g ?g’ﬂiﬁﬂ@@'ﬁ%ﬁh@%@h'o%n ﬁ%g@mmeﬂewmh isphey amitime hatket in

I's urmecessary for 16 June 2005 93 source packet to be a

boundary of the Al ign Nigt . . e KBS _ent er
t'ofﬁﬁﬁoﬁﬁie@t?%oﬂg?ﬁ Hgg"s:in lIIQP i@fé@gz%ﬁ%tﬁggﬁﬁ%ggpwlﬁ%@yﬁg%rsce packet in
o FnZFigl.tSS Iaid%%%%&sstsrglg%sfcgtrthgh issplzsq? lé{a(}teti %Cﬁhetf?rsp Sre%eltljt%!tﬁgg%ﬂt (91t the

TS2.

By way of explaining the limitations on the data allocation in case of employing
Bridge-Clip by referring to Fig.94, the seamless connection must be made to guarantee
continuous data supply by the file system. This must be realized by arranging the
Bridge-Clip AV stream, connecting to Clip1 (Clip AV stream file) and Clip2 (Clip AV

- stream file), such as to satisfy data allocation prescriptions.

RSPN_exit_from_previous_Clip must be selected so that the stream portion of
Clipl (Clip AV stream file) previous to RSPN_exit_from _previous_Clip will be
arranged in a continuous area not less than half fragment. The data length of the

- Bridge-Clip AV sfream must be selected so that the data will be arranged in the
continuous area not less than half fragment. RSPN_enter_to_current_Clip must be -
selected so that the stream portion of Clip2 (Clip AV stream file) subsequent to

| RSPN_enter_to__current_Clip will be arranged in a continuous area not less than half




Aligned unit. By way of explaining limtations on Playltem the QUT tine of
the previous Playltem (OUT tinme 1 shown in Fig.89) nust represent the
display end tine of the last video presentation unit of T&SIunelP@OS N tine
of the current PlayTine (IN_tinme2 shown in Fig.88 and 89) nust represent "
the display start tinme of the firsé presentation unit of TS2. By way of
explaining the limtations on the 4ta allocation in case of enpl oyi ng
Bridge-Clip by referring to Fig.94, the seanl ess connecti on nust be nade to-
_guaﬁ@@ﬂ@ﬂﬂ.continuous data supply by the file system This nust be realized
by arranging the Bridge-Cip AV stream connecting to Cipl(dip AV stream:
file) an@yGxap fo(e&kllaimﬁ\g das4 aacation Hnitationk imsaseofsenindéss cpangctPhocat i on
prescriptions. exit fromprevious Cip nmust be selected so that the

Str ﬁ%@egﬁf zﬂ@hd% qﬂ) ﬁéPréﬂErN % 'H '95f thSlcaMhRYS @UAndRioRIMsehb

frompr arranged a'continuous area not |ess than

hal f f arrent The datal t he d V_str ty

sel 84 6‘Sttﬁa$“3(rﬁ%1686ﬁ°§ PPS 6%“%1?1183 ebygﬁe &hg%y@' ﬁl? | rﬁgdpslﬂyl%ea@not | ess
than half fragment. RSPN enter to_current O ip nust be _selected.so that
ther&tlllﬁ‘@]nbp@mangmg)ﬁledﬂﬁgmmgnlqf_ﬂw@tllPlaﬁGllPlA‘e')St%e@Bé ths figgEpN ent er

to current Cip wll be arranged in a continuous area not |less than half 16

Junpo2@eof Bk CLipQi€tip.AVByrennyfily) soxhatthaiprgyidna oal date atlooation will at i ons
i n case of seaml ess connection not enploying Bridge-dip, by referring to
Fi 9429pet e seam ess connection nust be

The last stream portion of Clipl (Clip AV stream file) must be arranged in a
continuous area not less than one half fragment. The first stream portion of Clip2
(Clip AV stream file) must be arranged in a continuous area not less than one half
fragment.

Next, DVR-STD is explained. This DVR-STD is a conceptual model for
modeling the decoding processing in the generation and verification of the DVR MPEG

2 transport stream. Tﬁe- DVR-STD is also a conceptual model for modeling the
| deqoding processing in thé generation and verification of the AV stream referenced by
two Playltems seamlessly connected to each other as described above.

Fig.96 shows a DVR-STD model. The model shown in Fig.96 includes, as a
constituent elemenf, a DVR MPEG 2'transport stream player model. The notation of
‘n, Tbn, Mbn, Ebn, Tbsys, Bsys, Rxn, Rbxn, Rxsys, Dn, Dsys, On and P9(k) is the same

- as that defined in T-STD of ISO/IEC 13818—1,_ whercin n is an index number of an

elementary stream and TBn is a transport buffer of the element-aryr stream 1.




made so as to guarantee continuous data supply by the file system This
must be realized by arranging the |ast portion of the Cipl (dip AV
streamfile) and the first portion of the dip2 (dip AV&iune®dDbil e) so

-that the provisions on data allocation will be met. The |ast stream
portion of Aipl (Cip AV streamf|le) nust be arranged in a continuous
area not less than one half fragnent. The first stream portion of dip2

- (Adip AV streamfile) nust be arranéed in a conti nuo(llls ar ea noflg bless t han
one hal f MBndgaamaltiphesing botier of Big elemeptary sigammp aad pyistssqply;ior e
conceptual nodel for nodeling the decoding processing in the generation
andviddd §treahi BBwis ameldDvEhiMREGredin thudfes prfithe slameemarybigeDum 8RDIS s al so a
conceptual nodel for nodeling the decoding processing in the generation

and Rgﬁegg 'opg} fd}riﬂeglticfl]élﬁst'rbéé { 934Y)518 TaCmaRFBAFTEY in 4 ¥pstBhiptksardecedan essly

con eac er as descri'bed above. Fig.96 shows a DVR- STD nodel .

The _-nodel shown in Fig.96 includes,, as const Lt uent 3 VR MPEG 2

tr aﬁ%‘b&?et SY&%&#%F&\}%” Eﬂf(f’epr.ogfﬁ@ lﬁ%{lg?q%ﬂg%(f‘ hﬁ{'ﬁ lgﬁnt?il%ﬁggllggﬁ{aarhsys,

- Bsys, Rxn, Rbxn, Rxsys, Dn, Dsys, On and P9(k) is the sane, .a defi ned
i n” wisTwhith dsais rmassifiom The Rixm is atengmission iate willew h‘i‘ﬁtﬂ% enentary

streamand TBn is a transport buffer of the elenentary streamn. 16 June

- 200pacRét piloadisaremuoveditiren MBibuhd és presentenlyl formantidey sgeawam n and exi sts
only for the video stream EBn is an elenentary stream buffer of the
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decoder of the elementary stream n. Dsys is a decoder pertinent to the system
information of a program being decdded. On is a re-ordering buffer of the video stream
n. Pn(k) is a number k presentation unit of the elementary stream.

The decoding process for DVR-STD is explained. During the time a sole DVR
MPEG 2 transport stream is being reproduced, the timing of inputting the transport |
“packet to TB1, TBn or TBsys is determined by arrival_time_stamp of the source
- packet. The prescriptions for the buffering operation of TB.1, MB1, EB1, TBn Bn,
| TBsys and Bsys are tﬁe same as those of the T-STD provided for in ISO/IEC 13818-1,
* while the prescriptions for the deciding and display operations are also the same as the
T-STD provided for in ISO/IEC 13818-1.
The decodiﬂg process during the time the seamlessly connected PlayLists are
being reproduced is now explained. Here, the reproduction of two AV streams

 referenced by the seamlessly connected Playltems is explained. In the following

| ekplanation, the reproduction of TS1 and TS2, shown for example in Fig.88, is




for the systeminformation for a program being decoded. Rxn is a
transmssion rate wth which data is renoved from TBn. Rbxn is a
transmission rate with which the PES packet payload is rtwred00bom MBn
and is present only for a video stream Rxsys iSs a transmission rate with
which data is renoved from TBsys. %1 is a decoder of the elenentary stream
n. Dsys is a decoder pertinent to e system information of a program

- being decoded. On is a re-ordering buffer of the video stream. n. Pn(k) is
a nexplaindd. isssand TS2ae arprevistusishean) ahd ACHFEENE seal, IPRSCUYYEdi ng process
for DVR-STD is explained. During the time a sole DVR MPEG 2 transport

st ream i Fi@ei7nhovaps euipedchdrhdot inputtingf déonding iand displayrefntpesport packet
to TB1, TBnh or TBsys is determned by arrival-tine-stanp of the source

p?‘%%ﬁ]gggﬂﬁhai ?%@%é?glpgrﬁﬂfépé %;gen%i/ e G{%ﬁg&?l Ok Aéx(TBV siBam EB1, TBn

Bn, s and as those of -STD provided for in
| SO | EC, 13818- 1, Lle t criptions far th e t-ppl ay
opeFeamisss Ya?‘glf%ﬂcygq 'tlk‘?éetng pRDE 14 ﬁPHW 3)5%%?66?1/ %ﬁ“’%@ 13818- 1.
The decodi ng process during the tinme the seani essly conmecﬁ)&d Pl.agt/i sts are
bei hythepexd AV stican mﬁleasgy@bna@mcdiéh@,etq (S % )e Preddne 3 Ehobe VAV st eans
referenced by the seanl essly connected Playltens is explained. In the

f ol kiawé Base SXMISMaE nonthd beme epr iudiniecaxisfof it arisalrime basswafl fISFl exanpl e
in Fig.88, is 16 June 2005 96 explained. TS1 and TS2 are a previous stream

o B B A RS ABC Tl 2 %of  ransport packet s when ransf erri ng
froma giyen Aovr She SaM (i bk th svdEm ik va¥e 3F 1% indicated by ATCL in
Fig.97) is not the same as the time axis of the system time base of TS1 (indicated by
STC1 in Fig.97). The video display is required to be continuous seamlessly, however, |
there may be overlap in the display tine of the presentation units.
The input timing to DVR-STD is explained. During the time ﬁntil time T1, that
- is until the inputting of the last video packet to the TB1 of DVR-STD, the input timing
" to the | buffers of TB1, TBn or TBsys of DVR-STD is determined by
arrival_time_stamp of the arrival time base of TS1.

The remaining packets of TS1 must be input to buffers of TBn or to TBsys of
DVR-STD at a bitrate of TS_recording_rate (TS1). The TS_recording_rate (TS1) is
the value of TS_reéording_rate deﬁne& in ClipInfo() corresponding to Clip1. Thetime
the last byte of TS1 is input to the buffer is the time T2. So, during the time between

time T1 and time T2, arrival_time_stamp of the source packet is discounted.

If N1 is the number of bytes of the transport packet of TS1 next following the




seanl essly connected thereto (TS2). During transfer froma preset AV stream
(TS1) to the next AV stream seam essly connected thereto (TS2), the tine

- axis of the arrival tinme base of TS2 is not the same as ithduns 2@5axi s of
the arrival tinme base of TS1 (indicated by ATC1 in Fig.97). Mreover, the
time axis of the systemtine base TS2 (indicated by ATC1 in Fig.97) is
not the sanme as the tinme axis of the systemtine base of TSl (indicated by

 howbsnideatinket oS hehs e B RomiEng iR 1 23 SRIBAREREE e

units. The input timng to DVR-STD i s expl ained. During &&;Slme unt|I tinme
Ti, fohbil bytss teibiel inphie complete] nat afbitrate ¢hdS W‘H’é@lqﬁaé%@t + #Rd 181 of
DVR- STD, the input timng to the buffers of TB1, TBn or TBsys of DVR-STD

s @ﬁf&'lz{fbﬂ"i’ﬁ'abé’ordﬁﬁéé wallr theteliotanp eqhatibe: arrival tinme base of TS1. The
remal ni ng packets of TS1 nust be input to buffers of TBn or to TBsys of

DVR- STD %Tﬁeb%rat,\f @ recor fﬁ%‘gﬁ{éate (TS1). The TS recording rate

(TS1) is -€Cor rate defined in Ciplnfo( corresponding

T2 ol Bmmghetane a5 s B ity nedé{‘in;' o

the source packet is discounted. If NL is the nunber of bytes he
t r aiRYsys apaceigedftoTiBie vedne of AIS-sepordingarates(b9he Ezgspt SI‘H deo
packet of TS1, the time DT1 fromtime T1 until tinme T2 is the tine

nec gafihe & Iaﬁgﬂ RyfRSsanfe RetHatRET-STIR| etel y-at a bitrate of TS recording
T at e (TS )g and is calculated in accordance with the foll ow ng equati on:
At time T2, the amival time clock counter is reset to the value of
arrival__time_stamp of the first source packet of TS2. The input timing to the buffer of
' TBI, TBn or TBsys of DVR-STD is determined by arrival_time_stamp of the source
- packet of TB2. Both RXn and RXsys are changed to values defined in T-STD. -
By way of explaining additional audio buffering and system data buffering, the
audio decoder and the system decoder need to have an additional buffering amount
(data amount equivalent to one second) in addition to the buffer amount defined in T-
STD in order to allow input data of a domain from time T1 to time T2.
By way of explaining the video presentation timing, the display on the video
presentation unit must be coﬁtinuous, that is-devoid of gaps, through junction point.
It is noted tha{STCi is the time axis of the system time base of TS1 (indicated as STC1
in Fig.9), while STC2 is the time axis of the system time base of TS2 (shown at STC2
in Fig.97; correctly, STC2 begins at time the first PCR of TS2 has beén input to the T-

STD).




DT1 T2 - Ti = Ni/TSrecording_rate. During the time fromtinme Ti until tinme.
T2 (TS1), both the values of RXn and RXsys are changed to the val ue of
TS-recording rate (TS1). Except this rule, the bufferingi®pee?ilddn is the
same as that of T-STD. At time T2, the arrival time clock counter is reset
to the value of arrival-tinme-stang of the first source packet of TS2. The
i nput timng to the buffer of TB1, TBn or TBsys of DVR-STD is determ ned

by arrival-tipe-st 0 e s ce, . packet. of t sys. are
changed Thwﬁ%@eﬁ%fh@ﬁ%&ﬁf%ﬁ@ Eﬁe&wwdé}gﬁgfﬁgng‘m?? ?@%gx audi o
buffering and system data buffering, .the audio, deche)gj ggdg{;gg system
dectigd? TH oS TE orecspanding toitha dast yidexprasgniatientnit ehhe4- A

equi val ent to one second) in addition to the buffer amount defined in T-
STOisi PTS0RESTCQ cdrkeiponting todde diref vRledqprekenthriomumitnef TS2taadt Tprist2. By
way of explaining the video presentation timng, the display on the video
pre -atd on. untt ' § | i rCtdgigugh

P e D B D o B e ti e
base of TSl (indicated as STCl .in Fig.9,.,wile | he, t] axi s of
t hebeiyaea o systam g baspass %aifﬂt}aﬁdat{lggﬁ%,fé’anFﬁWﬁ@%‘?ﬂ@‘Si‘%ge%‘ﬂagf,%“smz
begins at tine the first PCR of TS2 has been input to the T- STD). 16 June
2008 T delthe BSdendbeTppenP BE32taind STC2 is deternined as fol l ows: the
PTSIend is the PTS on STCl corresponding to the | ast video presentation
unit of B§avaydfegslanation sf fiEudio Plesentaionctiping]itheretroay he ovierlap ivi deo

- presentation unit of TS2 and Tpp is :

the display timing of the audio presentation unit, with the overlap being less than 0 to

2 audio frames (see “audio overlap” shown in Fig.97). The indication as to which of
~ audio samples is to be selected and re-synchronization of the display of the audio
| presentation unit to the corrected time base at back of the junction point are set on the '
player.
By way of explaining the system time clock of DVR-STD, the last audio
- presentation unit of TS1 is displayed at time T5. The system time clock may be
: ..overlapped between time T2 and time T5. During this time domain, the DVR-STD
switches the system time clocks between the value of the old time base (STC1) and the
~ value of the new time base (STC2). The value of STC2 may be calculated in
* accordance with the following equation:
STC2 = STC1 - STC_delta. | _
The buffering continuity is explained. STC11video_end is the value of STC on

~ the system time base STC2 when the first byte of the first video packet reaches TB1




the display time period of the |ast video presentation unit of TS1, the

of fset STC delta between two systemtine bases is calculated in accordance
with the followi ng equation: STC delta =PTSlend + Tpp - Hré&me2006. By way
of explanation of the audio presentation timng, there may be overlap in
the display timng of the audio pr entation unit, wth the overlap being
|l ess than O to 2 audio franes (se& "audi o overlap" shown in Fig.97). The
-indication as to which of audiq sanple e sel ect ed.and

T o- 6b RORR ST Dat IO SHvidee. S s Hye AIE RE SEaps th Hrelemtpe BSR4 o the
corrected tine base at back of the junction point are set on the  player.

By whenofthexfitsti byt dhahsyfirstmvidee phokdt atadhr- T oheDVRS T o
present ation unit of TSl is displayed at tine T5. The systemtine clock nmay

ng?;gﬁ i t_c%ﬁ*a% 1%%?5%161\;1&&6 nahdlGalcildfdd s theivalid o8 STTRON, the

systemtlrre cl otks between the value of the old tine

bas (STC1) and the new 1) f STC2
ey et e ST G oy tan b usPe phd FEEGRRicd i “Cordfile MRS St

STC delta. The buffering continuity is explained. STCIlvideo end is the

val fldlaswingTe@pmtiont he systemtime base STC2 when the first byte of the first

vi deo packet reaches TB 1 16 June 2005 99 of DVR-STD. STC22vi deo start is

t he val usTER21STde®endhe ST and¢o amdoaSTCSHERa. when the first byte of the

first video packet” reaches TB1 of DVR-STD. STC2lvideo end is the val ue of

 STA 1 vi dgoo G 15 8bEY DRSPS, {HRFoHBWiRg BP0 ebfiditRins must be met: First, the

arrival timing of the first video packet of TS2 at TB1 must satisfy the following
inequality:
- STC22video_start > STC21video_end + AT1.

If it is necessary to re-encode and/or multiplex the partial stream of Clip1 and/or
Clip2, in such a manner that the above inequality will be satisfied, this re-encoding or
;multiplexing is performed as appropriate.

Second, the inputting of the video paeket from TS1 follow_ed by the inputting of
the video packet from TS2 on the time axis of the system time base, mapped from
STC1 and STC2 on the same time axis, must not overflow or Underflow the video
buffer.

If the above eyntax, data structure and the rules are used as basis, the contents
of data recorded on the recording medium or the reproduction information can be
managed properly to enable the user to confirm the contents of data recorded on the

recording medium at the time of reproduction or to reproduce desired data extremely




the systemtinme base STC2. STC2lvideo end is calculated in accordance with
the follow ng equation: STC2lvideo end = STC|lvideo_end - STC delta. In
order to obey DVR- STD, the following two conditions nust HeJ¥R&2005 rst, the
arrival timng of the first video packet of TS2 at TBl nust satisfy the
following inequality: STC22vi deo ggpart > STC2lvideo end + AT1. If it is
necessary to re-encode and/or nultiplex the partial streamof Cipl and/or
Clip2,4n such a manner that the above inequality will be satisfied, this
re-ger?((,l(')lai' ng or nultiplexing is perfornmed as appropriate. Second, the

inputting of the video, packef from TSl d by the inputting of the |
vi deo pagkélle ahova-descridi t‘ﬂ’éﬁ?@%""&x&@ Wﬁ@f@%ﬁ&ﬁﬁ%ﬁdﬁiﬂf&ﬁpped from
STC1 and STC2 on the sane tinme axis, nust not overflow or underfl ow t he

vi den exbmipleof thd multiplaked streamt &hhyisderwewtry isonaredy enemphasys sudsthat e used
as basis, the contents of data recorded on the recordi ng nmediumor the

r ePIRAVIRGR ¢ tre@m O8B di9he MR Befmaidedl ih heeDadeCTV Berviiser t o
con¥| rm t]%g@c%r% gﬁ% Igf dat a rec?)rde onSt he recording nediumat the tine

o R BV bl SRS BR B S HATIABRIEL 15, oo 703, LS5,
o 2 hig B8 ahowia modification of a Playt sst file, The marked diftSFehcE betwee ™" ¢! ¥
the syntax of Fig.98 and that of Fig.99 is the place v&here UIAppInfoPlayList() is
stored. In the embodiment of Fig.98, in which UIAppInfoPlayList() is outside the
PlayList(), the future information expansion of UIAppInfoPlayList() may be achieved
rather easily.
Version_number is four figures indicating the version number of the thumbnail
header information file.
PlayList_start address indicates the leading address of PlayList() in terms of the
" number of relative bytes from the leading end of the PlayList file as a unit. The number
of relative bytes is counted from 0.
PlayListMark_start_address indicates the leading address of PlayListMark() in
ferms of the number of relative bytes from the leading Byte of the PlayList file as a unit.
The number of relative bytes is counted from 0.
MakersPrivateData_start_address denotes  the leading address of

MakersPrivateData in terms of the number of relative bytes from the leading byte of

the PlayList file as a unit. The number of relative bytes is counted from 0.




the MPEG 2 program stream DSS or the transport streamused in the DirecTV
Service (trade mark) of USA may al so be used as the nmultiplexed stream
Fig.98 shows a nodification of a PlayList file. The marketb dirfef2806nce
between - the syntax of Fig.98 and that of Fig.99 is the pliace where
UTAppl nfoPl ayListOis stored. In M;e enbodi ment of Fig.98, in which
UTAppl nf oPl ayLi st O i s out si de thel | ayLi stO, the future information

expansi on of UTAppl nfoPl ayLi st O nay be achi eved [rather Si ) ¥
Ver si on-Figi@®shows fthe symﬁagmfeEIAppflthH%dJﬁ%@ ther klay lsrh@%e?% ﬁfg‘?ﬁ'e
t hunbnail header information file. PlayList_start_address indicates the

| eashi.ngiad ' é fhePlayhist filende exahplepbwhieh iyt es from
thgﬁi]aggaﬁ s’ér%isc;e _ﬁ{pﬂlﬁuéa@g@l Byt ay p By

I T1g en the PlayList file as a unit. The nunber of relative
byt es i s. cou [ st L ENd t 8 snéGhe as fitat ohithed eadi ng
adoﬁ’é’é’%ﬁ H}Cﬁ’ﬂpﬁﬁ?@? %y%trg%%ef-%%ﬁla? hlgarvtr?jﬁf)%{lﬁof rel a%i ve bytes fromthe
| eadi ng byte of the PlayLis 1] e as it. The n i ve bytes
is seovleedype ﬁbﬂ'\”@l.b)l\/ﬁl@e‘illgﬁ?f ’\Fg}t Mggﬁar A fAgee U@? ?%S '?) Ig%é(féeagfdilnng ,
address of MakersPrivateData in terms of the nunber, of rel atriﬁilg?byt es from

t heJdpaagtinge bire ¢hre serviee Ry pys,i mélyl theaEVasenvice, ayhie $Rviss 2 @ ative
bytes is counted fromO0. 16 June 2005 101 Fig.99 shows the syntax of

UTARRIAEQRI@Hce! THe vdife Pexbéfiing iHesscaticEitgp®8f theprogrant cemtainiede type
indicates the type of the PlayList file, an exanple of which is shown in
oo 61?}? AV WS ustH VY fife PERT.ISBY sPAPiHeTaFRRe Baivengpes that of the
- PIayList_character‘_set denotes the encoding method for character letters
encoded in channel_name, PlayList_name and PlayList_detail field, while denoting the -
encoding method fof character letters encoded in mark_name field in PlayListMark.
Channel_number denotes the broadcast channél number or service number as
selected by the user when recording the PlayList. If plural PlayL.ists are combined into
one PlayList, channel_number denotes a representative value of the PlayList. If thjs
' field is set to OXFFFF, the field has no meaning.
Channel name_length denotes the byte length of the channel name indicated in
the channel_name field. This field has a value not Jarger than 20.
Channel_name denotes the name of the service or the broadcast channel as
~ selected by the uscr-when the PlayList is recorded. The aumber of bytes of a number
indicated by the channel_name_length from left of this field represents effective

character letters and denotes the above-mentioned name. The remaining bytes next

following these effective character letters may be set to any arbitrary value. If plural




service type shown by the digital TV broadcast. For exanple, in the BS
broadcast in Japan, there are three service types, nanely the TV service,
audi o service and data broadcast service. The val ue repr &éumne 295t he
service type of the programcontained in the dip AV streamused by the
PlayList is set in the PIayList_s%béice_type. Pl ayLi st _char act erset denotes
the encodi ng nethod for character tters encoded in channel - nane,

Pl ayLi st _name and PlaylList_detai]l field, while de%otin t.he en%oding

‘met My Ligs acheembinad inse vaf $laylkishdhis helddpdicaigsd hei FPIECNATG Mar k.
Channel nunber denotes the broadcast channel nunmber or service nunber as
selgmmuyjqbyLmne user when recording the PlayList. If plural PlayLists are
conbined into one PlayList, channel -nunber denotes a representative val ue

of the LSt natde idHeth dEh6led thSbweledfh Of B Playl gt rfaned thdi@gedin meani ng.
Channel %%lﬁeﬁg#ﬁ@r%?es ?dﬁe lt)ytyztgl en%th of tthLchanneI nanme i ndi cated
in tzﬁgl cﬂannel ne% dfi eld. This field has a value not |arger than 20.
Chahsditapbint BIREKddt he nane of the service or the broadcast channel as

sel ected by the user when the PlayList is_recqrded. The r}thrrber gf byt es of
“a nunber Playndist atase shows dhe namecdt thenRlaybaslt nLhe smberolytehpEthe ¢ g
represents effective character letters and denotes the above-nenti oned
nargumbbe indicaied by thy PésyIniex hanfeo léngth fgpmHefteofethie tield eeprpsondg the | etters
may be set to any arbitrary value. If plural 16 June 2005 102 Pl ayLists

i S i b A
| N tt?liso Eielt(;] I?Bxglf%ﬁtlii\ﬂsl}lg These dPHRR Gl rddler letters may be set to any optional
value. | | |
PlayList_detail_length denotes the byte length of the detailed information of the
PlayList indicated in the PlayList_detail field. This field has a value not larger than
1200.
PlayList_detail denotes the text for illustrating the detailed information of the
- PlayList. The number of bytes of a number indicated by PlayList_detail_length as from
 left of this field is the effective character letters. The remaining bytes in this field next
following these effective character letters may be set to any optional value.
The meaning of fhis syntax field is otherwise the same as that of the field of the
' same name shown in Fig.27.
| Fig.100 shows the syntax of PlayList() in the PlayList file of Fig.98. This syntax

is basically the same as the embodiment of Fig.25 except that the present syntax lacks

in the UIAppInfoPlayList().




the PlayList_nane field. Play |ist_nane shows the nane of the PlayList. The
nunber of bytes of the nunber indicated by the PlayList nane_ | ength from
left of this field represents the effective character | etadams 2868 denote

t he above-nentioned nane. The remmining bytes in this field next follow ng
these effective character letters may be set to any optional val ue.

Pl ayLi st_detail | ength denotes th&0byte I ength of the detailed information .
of the PlayList indicated in the PlayList detail field. This field has a

- val ue nofigl By gsfowhamodififliorbEthkisyntateefSubMaylieas Theepressn syplax

il lustrating the detailed information of the PlayList. The nunber of bytes

f’fs ﬁ%?g?&;ebﬁ%ﬂgg@?ﬂ@’erﬁbémﬂl%m% K0 hetipt ST seqoemncd éd hanhowhi s fiel d

ctiv acter letters. The remaining bytes in this field next
foll owi ng these effective character letters may be set to any optional
valbfen dreani ng of this syntax field is otherwise the same as that of
the field of the sane nanme shown in Fig.27. Fig. sho t he,synt ax of
o he elEihdf ob

Pl ayLi st8TChsequermieaid i indicatee oYL spqy8nCe G TeACHAEL Yy t he
- sanme as the enbodi nent of Fig.25 except that the present syntax |acks in
t heg AfRA! MNORhRY khdt SubFatd LOETDahAe used firgideotifyingube AepsRiuciiont i on of
the syntaxX of SubPlayltem The present syntax differs appreciably fromthe
enbdi MEnt  OfEi doy4Qrbdint 18t SFesRUIERE otd Clipsinformatiwe filadnede.
| SubPath_IN_time and SubPath OUT_time denote the time on the same STC
continuous domain specified by the STC_sequence_id.

By adding STC_sequence_id to the SubPlayltem, it is allowed that the AV
stream file referenced by SubPlayltem has an STC discontinuous point. |

The syntax field otherwise has the same meaning as that of the field of the same
name shown in Fig.40.

Fig.102 shows the flowchart for illustrating the method for forming Real
PlayList. Reference is had to the block diagram of the recording and/or reproducing
apparatus shown in Fig.1. . |

At step S11, the controller 43 records a Clip AV stream.

At step S12, the controller 23 checks whether or not EP_map of the AV stream
can be prepared. If the result of check at step S12 is YES, the controller 23 proceeds
to step S13. If otherwise, the controller 23 proceeds to step S14 to form TU_map.

At step S15, the controller 23 then sets the CLI_type of PlayList.

At step S16, the controller 23 forms the PlayList() comprised of Playltem




STC sequence id indicates STC sequence_id of STC referenced by SubPath IN
‘time and SubPath QUT tine used for identifying the reproduction domain on
the AV streamfile corresponding to dip _Information _fil@Juwreni@05 SubPat h
IN tinme and SubPath _QUT tine denote the tine on the sane STC continuous
domai n specified by the STC sequenéf_id. By addi ng STC sequence_id to the
SubPl ayltem it is allowed that t YAV streamfile referenced by
SubPl ayl tem has an STC di sconti nuous Eoint..The synt ax EéﬁgﬂhPthGIMAse has
_t hecovenimgnarposgitle repeadustiontenge @ifdheClipan digfatirptie YRY ¥i g. 40.
Fig. 102 shows the flowhart for illustrating the nethod for form ng Real

Pl aypi ?ﬁi&?rtﬁecﬁﬁes iffasimbtohhis btiook da@ESnbasist hdf rthers ds iyland/ or
repr oduci n apparatus shown in Fig.1l. At step S11, the controller 43

rec(ﬂé%@s u%djfsppﬁl ti{'{l}rs realﬁ’ é&@@%«?‘ﬂagf&?@ﬁﬁ”h{aﬂb'@p 3B twbeeksnaeet her or

not can be prep If the result of check at

step S12 is YES, the controll.er 23 proceed to.st £ @t heygM se, the
corklaglicais, Aheptorecton, coupipnaaaivesty SIIED I 15 defapiingd: "FHe
controller 23 then sets the CLI type of PlayList. At step 516, the
conCPbltlype i23U _anap type R tigld kformation issd ag thpjagpivalimedapihe 2005 104
covering the possible reproduction range of the Cip inits entirety. If

- CPIl typeak stepE) TBRe cpRmolleh?3 fomms UTAppiafdRayList@et on the PTS basis. |f
there is STC discontinuous point inthe Cip, and the PlayListO is nade up
of two o QR:rpeSlS, the controller 23 forms PlayListMark. :

At step S19, the contr_qller 23 forms MakerPrivateData.

At step S20, the controller 23 forms RealPlayList file.

So, one Real PlayList file is formed whenever a Clip AV stream is newly
recorded.

Fig.103 is a flowchart for illustrating the method for forming Virtual PlayList.

At step S31, one real PlayList, recorded on the disc, is specified through user
interface. From the reproduction range of the Real PlayList, the reproduction range
specified by IN and OUT points is specified through the user interface. If CPL type is
EP_map type, the reproduction domain is set on the PTS basis. If CPI_type is
TU_type, the reproduction domain is set on the arrival time basis.

At step S32,. the controller 23 checks whether or not the entire operation of
specifying the reproduction range by the user has been finished. If the user selects the

domain to be reproduced next to the specified reproduction domain, the controller 23

réverts to step S31. If the entire operation of specifying the reproduction range by the




Pl ayItéms, t he connection condition between Playltens is al so determ ned.
If CPlI _type is TU map type, the tine information is set on the arrival

‘time basis. At step S17, the controller 23 fornms UTAppl nf HPYeias®@eo. At

step S18, the controller 23 forns PlayListMark. At step S19, the controller
23 forms MakerPrivateData. At stegs 520, the controller 23 forns
Real Pl ayList file. So, one Real PlayList file is forned whenever a Cip AV

't ' W d.. Fi g ' I f illTustrati th
erogh s £OR th 5NF Dot 23 S hds BHAREY ' reat Pl ayList,

-recorded on the disc, is specifieg.thrE&%h user interfa From
“r epr oducht stepr 8Ade the qomacridan qomgiffors (¢

e he
PH%CtF@bPB&GH?fb??CF‘gﬁ%‘E tWeheci i ed
by IN and QUT points is specified through the user interface. If CPl type
i s coEReomivély peprddizederepootidticondomainisnis detsominad bydhpmsepdkiosgh) 1 cpl
type is TU type, the reproduction domain is set on the arrival tinme basis.

At iieer?ac%?’gr!br%nf'eh@&ﬁ’fcﬂpér' 23 checks whether or not the entire operation

of ~specifyi e reproduction range by the user has been finished. If the

et oduckh o WS, Ch ety ST apAS PP R bed P QRARP TG Bt
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S33, the connection condition (Connection condition between two

Cﬁ?fgﬁtgﬂﬁﬁn‘ealby theptseeluced reproduction domains is determ ned by the user

t At step S35, the controller 23 forms PlayList() based on the reproduction range
information specified by the user and on the connection_condition.

At step S36, the controller 23 forms UIAppInfoPlayList().

At step S37, the controller 23 forms PlayListMark.

At step S38, the controller 23 forms MakerPrivateData.

At step S39, the controller 23 forms VirtualPlayList file.

In this manner, one virtual PlayList file is formed for each group of the
reproduction domains which are selected from the 'reproductidn range of the Real
‘PlayList recorded on the disc and which the user is desirous to view.

Fig.104 is a flowchart for explaining the reproducing method of the PlayList.

At step SSl_,-thc controller 23 acquires the information on the Info.dvr, Clip
Information file, PlayList file and thumbnail file and forms a ‘GUI picture

demonstrating a list of PlayLists recorded on the disc to display the GUI picture so

formed on the GUI through user interface.




interface or by the controller 23. If, at step S34, CPl type is EP_map
type, the user specifies the sub-path information (post-recording audio
information). This step is omtted if the sub-path is not6 Jwe@dsby t he
user. At step S35, the controller 23 fornms Pl ayLi sto based. on the
reproduction range information s;i)[?qcified by the user and on the
connection-condition. At step S36, the controller 23 forns

UTAppl nf oPl ayLi sto. At step 537, the coniroller 23 forns, PlaylListMark. At
step SIAL sihp S5ah thopprirolka 2bpiAsCMLE ACHIAIOR GPIAIRINE (et BILEL e

~controller 23 fornms Virtual PlayList file. In this manner, one virtual
Pl Q)\ﬁ_ﬂ'h%tGUIgﬂcthiie basgeteon tley UdAphIigfioRlay [kt irhthe raspeotdve Plalislsmai ns whi ch
are selected fromthe reproduction range of the Real PlayList recorded on

the disc : ' ' fich B De Plagl i4rom thefGUBchart for
expl ai n.‘%@%ﬁﬁ%gﬁ% ugrﬁghnﬂéﬁ%%ﬁégreﬁ% Pl ayLi st . agAt step S51, the

controller 23 acquires. the information on the Info.dvr, Cip Information
o fi pdctupe Hhough yser MMSHAE hunbnai | file and forms a GU picture
‘denonstrating a list of PlayLists recorded on the disc to diégl aﬁ/l the GUI
pi ct ur e I¢he €BI typesnEPhmagtype.the ¢gnirober 23 at g@?ﬁé.acqunﬁsa--m- O
--------- - 16 June 2005 106 At step S52, the controller 23 presents the
- i nfOr@asddiEnesPideind Ny tithe PAISthe atimben of ke Syircpipecketdhavirgan 6atty he

UTAppl nf oPl ayLTst in the respective PlaylLists.
point temporally previous and closestto IN_time. If the CPI_type is TU_map type, the
controller 23 acquires, from the IN_time of the current Playltem, the number of the
source packet where begins the time unit temporally previous and closest to IN_time.

At step S55, the controller 23 reads out data of the AV stream from the source
packet number acquired at the above step to route the data so read out to the AV
decoder 27.

If, at step S56, there is the Playltem temporally previous to the current Playltem,
the controller 23 performs the connection prbcessing of display between the previous
PlayItem and the current Playltem in accordance with the connection_condition.

If. At stei) S57, the CPI_type is EP_map type, the AV decoder 27 commands
| display to be started as from the picture of the IN_time PTS. If the CPI_type is
- TU_map type, the AV decoder 27 Vcomma_nds display to be started as from the picture

of thé stream subsequent to IN_time.

At step S58, -the controller 23 commands the AV decoder 27 to continue

decoding the AV stream.




At step S53, the user commands reproduction of one PlayList fromthe GU
‘picture through user interface. If the CPlI type is EP map type, the
controller 23 at step S54 acquires, fromthe STC sequencts Juhe2@®51 N ti nme
PTS, the nunmber of the source packet having an entry point tenporally

- previous and closest to INtinme. If the CPI type is TU map type, the
controller 23 acquires, fromthe IFtime of the current Playltem the

- nunber of the source packet where begins the tine unit tengorally previ ous
.and cl ogggtplt fypdNs HIMBnapNy !, e @hbrollc@ 3 stepdidSechezBs mdwdBernndat a of
the AV streamfromthe source packet, nunber acquired at the above step to

[ﬁgﬁ%ﬁégﬁrg%tu?ree%’%{ gﬁﬂlzﬂ}&i {OiHenFicitfe SPARASIUR7tinld PTS. $ilep, Bthe there is

y°previous to the current™Playltem the controller

23 perforng the connectjon ogcesshn f displ L,Oous

Pi AgPLnpardUnaapy perepRplenzs redor BRI et Cubteitly
connection-condition. If. At step S57, the CPl type is EP_nmap type, the AV
deatuteded is pastrthad3UTdtigpd.ay to be started as fromthe picture of the
INtinme PTS. If the CPlI type is TU nap type, the AV decoder 27 conmands

di spl ay frqnbecsliest StckSatisteS506s PiQ;ithe eontrbllieh23 proceaxds saistagodeht to | N
time. At step S58, the controller 23 commands the AV decoder 27 to continue

o RS B PO 22 s L PR Rt RE et her o1 mot
If the result of check at step S59 is YES, the controller 23 proceeds to step S6l.
At step S61, the controller 23 checks whether or not the current PlayItem is the
Jast Playltem in the PlayList. If the result of check is NO, the cont_rollér 23 reverts to
step S54 and, if otherwise, the PlayList reproduction is finished.
Fig.105 is a flowchart for illustrating the reproducing method of the SubPath of
the PlayList. The subpath reproducing method of Fig.105 is used only if CPI_type of
- PlayListis EP_map. The processing of the flowchart is performed simultaneously with
the processing subsequent to step S54 in the reproduction of the PlayList of Fig.104.
Meanwhile, it is presupposed thai the AV decoder 27 is able to decode two audio
streams simultaneously. |
| At step S71, the controller 23 acquires the information of SubPlayltem.
At step S72, the controller 23 acquires the source packet number having an entry
point temporally previous and closest to SubPath_IN_time.

At step S73, the controller 23 reads out data of the AV siream of the subpath

from the source packet number having the above entry point to route the data so read




the picture currently displayed is the picture of the QUT tine PTS. Al so,
if the CPlI type is TUmp type, the controller 23 checks whether or not the
streamcurrently decoded is past the OQUT tine. |If the remflunedo6heck at
~step S59 is NO, the controller 23 proceeds to step S60. At step S60, the
controller 23 displays the current picture to then revert to step S58. |If
the result of check at step S59 iéog/ES, the controller 23 proceeds to step
S61. At step S61, the controller 23 checks whether or not the current

- Plagittterthe AVhiecodes27Pl ayltemin the PlayList. If the result of check is
NO, the controller 23 reverts to step S54 and, if otherw se, the PlaylLi st

repr oducik @y $74 ithi ' handd the AW hRebdE027 td stastdigplaning he
reproduc%%gﬁﬁeﬂ%éﬂ%?gﬁﬁgngu%%gtgﬁmgf the PlayList. The subpgl? hyreg:)roduci ng

method of Fig..105.is used only.if e | SL: | The
or dbesuPRfuidig mepghE RemBahtiibh of e kol ol @Y T ict frersberRRa
“processi ng subsequent to step S54 in the reproduction of the PlayList of
Fi oy the synve Fhepliters, id and syRy starhJobagok FaaVHer8- Av decoder 27 is able to
decode two audio streans sinultaneously. At step S71, the controller 23 °
acqui r esAt ieep $76¢ s iAW décoBebP7agbnkmesAdesadipg 3h2, AVhsireamt obher 23
“acquires the source packet nunber having an entry point tenporally

pr%ﬁjb%% and closest to SubPath IN tine. At step S73, the controller 23
reads oulil' data of the AV stream of the'subpath fromthe source packet

Eggb th h& Ispeﬁzeéi@ ﬁ]gg%ﬁgfoqgﬂzf 90k d QnetidiSorl B ARIPTS dr'ihiddubBathuine 2005
currently displayed is the SubPath_OUT time. If the result of check is NO, the
controller 23 proceeds to step S77, \&hcre the controller 23 continues displaying the

subpath. The controller 23 then reverts to step S75.

If, | at step S76, the PTS of the subpath currently displayed is
SubPath_OUT _time, the display of tﬁe subpath is finished. |

The main path .and the subpath of one PlayList file, commanded to be
reproduced by the user, are reproduced, as shown in Figs.104 and 105.

Fig.106 shows a flowchart for illustrating the method for forming the
PlayListMark. | Reference is made to the block diagram of the recording and/or
reproducing apparatus of Fig.1. |

| At step 891,‘the controller 23 acquires the information on the Info.dvr, Clip
Information file, PlayList file and thumbnail file and forms a GUI picture
demonstrating a list of PlayLists recorded on the disc to display the GUI picture so

formed on the GUI through user interface.




At step S74, the controller 23 commands the AV decoder 27 to start

di splaying the subpath audi o when the reproduction of the main path

‘reaches the picture specified by the sync Playltem.id antp dynec209bar t
_PTS of Playltem At step S75, the AV decoder 27 continues decodi ng the AV
stream of the subpath. At step S{ the controller 23 checks whether or
not the PTS of the subpath currently displayed is the SubPath QUT tine. |f

he conthbsieer SBE Bt aosifagy B Fihisier 2 B IBRRRL MR PRAERE, 20°1 T,
reverts to step S75. If, at step S76, the PTS of the subpath currently

di shtaygiduser inBufrRat h ClJT time, the display of the subpath is finished. The
mai n path and the subpath of one PlayList file, commanded to be reproduced

by the Ugektepas e, HROCOHHOHEr 23 TatfwRpradidtion dﬂhea;pdclfﬁﬁl Playhist@s shows a
fl owchart foP i1Tustrati ng the nethod for formng the PlayListMark.

Ref erence I agram of the recording and/or reproducing
BBt BB 08 TR0y andior reproduc

ap the controller 23 acquires the information

on the Info.dvr, dip Inforrratlo ISt I file
and for tatea)‘ﬁ9ﬁ1 El%eulf‘%ef cranBrRads & ‘?HSHHOFF’S%&? SI# gﬁfdg{]g‘ y‘gsr}gled on the
~disc to display the GU picture so forned on the GU through user -

i ntseehadkrouph ukeneni2ofdge. 109 At step S92, the user commands the controller
23 to reproduce one Pl aylLi st

If, at step S95, the CPI_type is EP_map, the controller 23 acquires the mark PTS
and the Playltem _id of the Playltem to which it belongs. Also, the controller 23
acquires the arrival time of the mark point, if the CPI_type is TU_map.

Atstep S95, the controller 23 stores the mark information in the PlayListMark().

At step S97, the controlier 23 records the PlayList file on the recording medium : ,
100.
| Fig.107 is a flowchart for illustrating the locating reproducing method employing
the PlayListMark. Reference is made to the block diagram of the recording and/or
reproducing apparatus 1 of Fig.1.

At step Slll, the controller 23 acquires the information on the Info.dvr, Clip
Information file, PlayList file and thumbnail file and forms a GUI picture

' demonstrating a list of PlayLists recorded on the disc (recording mediﬁm 100} to

display the GUI picture so formed on the GUI through user interface.

At step S112, the user comimands the controller 23 to reproduce one PlayList

through user interface.




~through user interface. At step S93, the controller 23 causes reproduction

of the specified PlayList as commanded to be started (see Fig.104). At

- step S94, the user commands the controller 23 to set a nmardkjume Z0bavorite

“mark point, if the CPl type is TU map. At ste

scene through user interface. If, at step 595, the CPl type is EP_map, the
controller 23 acquires the mark PTS and the Playltemid of the Playltemto
which it belongs. Also, the contrdifer 23 acquires the arrival tinme of the
£ p S95, the controller 23
stores tAst?rSdIIhftm omttralieni23 cavsePthmlistaf thunabnailpgeaemicdstrom gy
controller 23 records the PlayList file on the recording medium 100. Fig.
107, iibivEsik! 85 bed8ishhe edemathe GUT #povghuusargntestacod
enppi(ﬁ:%%gru@ﬁg&%{%%%?}%rk Referengte@i S made to them%lrjock di agram of the
recordi ng,and/ o r.epr oduci nge. of g, intt he
cont rol | & S¥P § ‘hitﬁgéls%ﬁper lgg%ﬁ%‘gﬁg#l@h%ﬂ:{llﬁf%%ﬁw%%ﬁ%ﬁﬁ or mat i on
file, PlayList file and thunbnail file and forns a GU picture
dentlmoughttheyser infesfacst Pl ayLi sts recorded on the disc (recording nedium
100) to display the GU picture so formed on the GU throu,g‘? uger
i nt er f acgEthAICHT egpeSs EP_mdpetypecthecomtmiies 28 Requises themak 2B a8 Msor oduce
one PlayList through user interface. 16 June 2005 110 At step 5113, the

ConpiQileth_wBtP e it Blohas! Ithe!dPITysé iSTUY eney ttped thie controlder 23

: acqﬁires the ATS (Arrival Time Stamp) of the mark.
If the CPI_type is the EP_map type, the controller 23 at step S116 acquires the
.STC-sequcnce_id of the AV stream referenced by Playltem specified by the
| Playltem_id.

At step S117, if the CPI_type is EP_map type, the controller 23 causes the AV
stream to be input to the decoder based on the PTS of the mark and on the STC-
sequence_id. Specifically, the controller 23 performs the processing similar to that at

~ step S55, using the PTS of the mark and on the STC-sequence_id. If CPI_type is
TU_type, the controller 23 causes the AV stream to be input to the decoder, based on

the ATS of the mark. Specifically, the controller performs the processing similar to

 thatat step S54 and step S55 of Fig.104, using the ATS.

If, at step 8118, the CPI_type is the EP_map type, the controller 23 causes
display to be started as from the picture of the PTS of the mark point. If the CPL_type
is the TU_map type, the controller 23 causes display to be started as from a picture at

back of the ATS of the mark point.




picture referenced by PlayListMark, to be displayed on the GU through user
interface. At step sl1l14, the user specifies the mark point of the :
reproduction start point through the user interface. |f th&n€P006ype is

EP map type, the controller 23 acquires the mark PTS and the Playltem.d
"to which it belongs. If the CPI ti is TU map type, the controller 23
acquires the ATS (Arrival Tine St Eﬁ) of the mark. If the CPlI type is the
EP map type, the controller 23 at step 5116 acgu&res.{he SEC— & gence_id
of the Av #itis esnneef heasrscedcloptsrs.gyia daispRIB] PF adaBYIHECH) 5?/‘}%1 @m_i d. At
step S117, if the CPl_type is EP_map type, the controller 23 causes the AV

str 9. Theispa¥poln® sb Beledraidgd snparvised tonthetrecorrier grontradlaradkObHE on t he
STC- sequence_id. Specifically, the controller 23 performs the processing

sinmlar.to that at LAY 19kt NIhe. "M dgeavel, dhe uber
STCf—%Q&‘EJ‘BHc,a@E?%I. &pfro%ﬁﬂg;sf%ga{ds{ﬁé '?'?Jll{l;@%%,ﬁﬁhe control l er 23 causes the AV
streamto be input to the decqder as Q T K

Spesslects dherepreduction s BP"ﬁe&?m ﬂ%e Fﬁ% Ogrtgéglg%@ngog{t%%@r@ H??)‘ t]}tehat at
step S54 and step S55 of Fig.104, using the ATS. If, at step,S118, the CPI
t y pelayd.isthvearkrsortimt thp playdrebaging repoguction a4 (Be starkpoHta S SYOFE 1 art ed as
fromthe picture of the PTS of the mark point. If the CPl type is the TU

mapF%p? the controller 23 causes display to be started as froma picture
at’ ck of the ATS of the mark point. 16 June 2005 111 In this manner,

the userysel e¢t SeSydtax, dafl RhictBR Md ffe AléANRNIsed a3, thovohteats
" of data recorded on the recording medium or the reproduction information can be
managed properly to enable the user to confirm the contents of data recorded on the
recording medium at the time of reproduction or to reproduce desired data extremely

. readily.

If the position of an I-picture can be analyzed, the AV stream of different
lformats can be recorded, reproduced and managed using a common application
program (software), subject to employing TU_map.

If the AV stream is recorded oh the recording medium as its contents (I-picture
position) are analyzed (cognizant recording), the EP_map is used, whereas, if the AV
stream is directly recorded on the recording medium without analyzing its contents (I-
picture position) (non-cognizant recording), the TU_map isused. So,the AV data can
be recorded, reproduced and managed using a common application program.

Thus, if the scrambled AV data is descrambled with analysis to record it on the

récording medium, the EP_map is used, whereas, if the scramb]ed_AV data is directly




Pl ayList. The start point so selected is supervised by the recorder
(controller 23 of the recording and/or reproducing apparatus 1) in the

Pl ayLi st Mar k. Moreover, the user selects the reproducti otf $urer2006oi nt from
the list of the mark points stored in the playListMark so that the player
begi ns reproduction at the start qgént, .as shown in Fig.107. If the above
syntax, data structure and the rul are used as basis, the contents of
data recorded on the recordj.ng nmedi um or the ﬁegrégl%ﬁtion i,nfo tion can
be recardese@nptlspeedoyding arshinm prthqis edescrrmaBlipg, GYIREUL ARIYAEY BIC dat a
recorded on the recording nediumat the tinme of reproduction or to

r epTUdwesp iasicd By dadaimxtthe AV yata maybeyecdrdedweppoduaadsmdsnanead pi ct ur e
can bé analyzed, the AV streamof different formats can be recorded,

re aﬁﬁi? ' gonmon application program (software),
sugﬁgsceiggq?%cerrp %@?ﬁgﬁgﬁﬂ@ag&?? the AV streamis recorded on the recording
medi um Its conte | - pi ctur postt i e i t

Fecor di naforePEh thE I, shep bt Anf WKL Wifb 17 B Ve GikrlueRoH 827, |
recorded on the recording nmediumw thout analyzing.ts cogt entﬁ, gl - picture
posPlaydigt() asdBPE dype, bkt mapdsayibagsed ke Fpictpe pesitiongan 8 anglyzedy, gat a
can- be recorded, reproduced and managed using a comon application

pr oghefeas,ifule l-picttfepesitianbhenbtdé amiprad; theeETr amap wayherusedn WSt s to
record it on the recording nedium the EP_map is used, whereas, if the

e o st AT e s ARCor
stream data recorded without analysis of the I-picture position can be managed in a
unified fashion by a common program simply on sefting a corresponding flag.

' Moreover, the PlayList file and the Clip Information file are recorded
‘separately, so that, if the contents of a given PlayList or Clip are changed by e.g.,
editing, it is unnecessary to change a file irrelevant to the changed file. The result is
that the file contents can be changed readily to reduce the time needed in such change
or recording.

In addition, if only the Info.dvr is read out first to present the disc recording
contents to the user interface to read out from thé disc 01_11y the PlayList file
@mmanded to be reproduced by the user and the relevant Clip Information file, the

* user queuing time may be reduced.
If the totality of PlayList files or Clip Information files are collected in one file

for recording, the file size becomes bulky. So, the time involved in changing the file

contents for recording is appreciably longer than that in case the respective files are




TU map is used. By so doing, the AV data may be recorded, reproduced and
managed using the conmon application program Moreover, the EP map type
and the TU map type can be described in the PlayListo asiéCRinet2pp®, TU nap
may be used if the I-picture position can be analyzed, whereas, if the

| -picture position cannot be anal %ﬁ&,,d the TU map may be used. By so

doi ng, the AV stream data recorde ith analysis of the I-picture position
and the AV stream data recorded w thout gnalﬁg{%i s of t.ha bl i cture position
c anreerdmisapeately. aThe presead inveamion s sjmsd 4o HrsFeqns gis fe Cﬁfﬁcy‘ on setting
‘a corresponding flag. Modreover, the PlayList file and the Cip_ Information

file areTheadodedlessabad aleguynces oftdyratiofs niry bonexaeutednob ogly &Y Pl ayLi st
or Clip are changed by e.g., editing, it is unnecessary to change a file

irr i T, j t isttbebd executedibgnt s can
be ﬁ#@&‘%{e}% l?@a%?‘?ﬁ?%ﬂ%;hf hg %ﬁﬁggggg‘éirar}idgﬁcﬁ change or tE)gco?di ng.

S dditi A I nf 0. dw. i d | ; ; di
ecBlbna, ThinieRRid dremct geetding Inidffh Fi'n cORBlLG P IR SRUGRELEC T

the PlayList file commanded to be reproduced by the user and the yelevant
C i hardvfaze mftwhichftheeprogiem fesaving the FHRWRIGET ARENSE RIFROSY PesPRh
totality of PlayList files or Aip Information files are collected_ in one
fi Igomggfc;rﬁtm%msgcapabee fof | exesuting berinmss funetions tmsedtore at vawetyngbl ved i n
changi hg the fiTe <contents for recording is appreciably |onger than that

or R B ERRE B % over come thi's defi ciency. oY

The recording medium is constituted not only by a package medium distributed

“for furnishing the program to the user, in addition to a computer, such as a magnetic

disc 221 carrying the program thereon, inclusive of a floppy disc, an optical disc 222?

inclusive of a CD-ROM (Compact Disc-Read-Only memory) or a DVD (Digital

Versatile Disc), a magneto-optical disc 223, inclusive of a Mini-Disc, or a

semiconductor memory 224, but also by a hard disc, inclusive of a ROM 202 carrying

a program and a memory 208, furnished to the user as it is built-in in a computes, as
shown in Fig.108.

In the present specification, the steps of the program furnished by the medium

-~ include not only the chronological processing in accordance with the sequence

" indicated, but also the processing performed not chronologically but in parallel or

separately.

Additionally, in the specification, the system means an entire apparatus

comprised of plural component devices.




The above-descri bed sequence of operations nmay be executed not only by
har dwar e -but al so by software. If the sequence of operations is to be
executed by software, it is installed froma recordi ng niEiune2085a
conputer in the dedicated hardware. of which the programformng the

- software or a general - purpose perigﬂal conput er of Fig.38 capabl e of

- executing various functions based a variety of prograns installed
therein. The recording mediumis constituted not only by a package nedi um
di dindustuiadd\pplécabilifyni shing the programto the user, in addition to a
conputer, such as a magnetic disc 221 carrying the programthereon

i ncl usi Vig @ik iaféineation precessiag mpthiodadndiappazees acéardingsiovicapresetD- ROM
(Conpact Disc-Read-Only nmenory) or a DVD (Digital Versatile Disc), a

g%@?éﬁg@@t i.)%%raa. ztgl‘ éi&got&éﬁ%@b&ﬁuﬂ{ Rgtl) i aRdSthe f@)toﬁiingexﬁbdﬁﬁdpct or

I sc, sive of a ROM 202 carrying a

program and a nmory 208, furnished t.o ':jﬁe bt g build=indn a
corAsEPEding,to tggoﬂﬁ’s?’i‘lt ?‘?\beng’(%" F (e it ¢ ﬁ fes g’gaéﬁg ég i {(’){:’Irllgﬁ?lll!l;b fst eps of
t he program furni shed by the nmedium include not onl .thﬁ (I:Qgr,o&ol ogi cal .
pr caesaspogdencabetsrataribe prasentation timg stavep ang thy address mghe Ay SUCERe
- processing performed not chronologically but in parallel or separately.
Addidth Gnattley cotresphediagesices< amitoand th sesysd dableestatingnthenteladonpfar at us
conprised of plural conponent devices. 16 June 2005 114 |ndustrial
Appédrfeaslf)'ohhéﬁce between the arrival time stamp derived from the arrival time point of

the&. transport packet and the address in the AV stream data in the cormresponding

transport packet is recorded depending on the recording method.

In the informatjon processing method and apparatus, program for a recording
medium, énd the program, according to the present invention, one of a first table
stating the relation of correspondence between the preSentation time stamp and the
address in the AV stream data in the corresponding access unit and a second table
stating the relation of correspondence between the arrival time stamp derived from the
arrival time point of the transport packet and the address in the AV stream data in the
corresponding transport packet, as recorded on a recording medium depending on the
recording method, is reproduced from the recording medium to control the output.

In the information processing method and apparatus, program for a recording
medium, program, and the second recording medium, according to the present

invention, the reproduction specifying information comprised of the first information

specifying the main reproducing path and the second informatjo_n specifying the




In the informati on processing nethod and apparatus according to the present
i'nventi-on, programfor a recordi ng nmedium program and the recording

medi um according to the present invention, one of a firstJunal@esst ating
the relation of correspondence between the presentation tine stanp and the

~address in the AV stream data in the corresponding access unit and a
second table stating the rel ati onlb¥ correspondence between the arrival

- tinme stanp derived fromthe arrival time point of the traps orttﬁacket and
t hesuhdii epfbdmﬁngpmuemdmadmswm@mwébﬂmmaﬂgepfqéi%@wq packet is

recorded depending on the recording nethod. In the information processing

netgggmﬁ%q apparatus, programfor a recording nedium and the program

acd 'ng Pb the present invention, one of a first table stating the

relation_of correspaondence het t hedbrhhiPorsd Asterding t he
addr ess i%tk%EﬂﬁvngﬁPB&E?ﬂ%@ﬁ%ﬁﬁgpﬁgp@%??ﬁ@%@% fhgﬂ%ccess unit and a second
table stating the relation of, correspondence, bet ween i vad tine
st ampdilenj wad theopregram, azGaoyding; f‘?réﬁ%(i’rt‘ﬁse‘gf IWVﬁE%Pa%f;%?P ﬁ{%dau\(@g{l and the
~address in the AV streamdata in the corresponding transport packet, as

r ecsﬁfe@ i@ iaforestict nompdsadmodetiendirsy informasionr speFiEiing e HBAID | s
reproduCed fromthe recording nediumto control the output. In the

%H&b@ﬁ%@gg Yatf %ﬁﬁi&ﬁs SEBSHP ﬁﬁﬁﬁaﬁ@ﬁae{;fﬁc&@irég) tiagsubsidiary aepredociigng

rram and the second recording nmedium according to the present

invention, the reproduction L1 Vd: i te lce6R/tnely.t he first
| Bia tRroGised Fo euto RS il VAT o BufATACEaRIREY

informati on specifying the 16 June 20 5 subsi dj ar i pat h
r epr oducSd, imany inskanss; Hia AWV Hream Cﬁﬁq?lﬁeg%ép%% Spe lre%ﬁ%ﬁ&ﬂﬁ?gﬁmﬂw

AV stream incapable of high speed reproduction can be managed_l in common, whilst

~ post-recording also becomes possible.




is recorded. In the information processing nethod and apparatus, program
for a recording nedium and the program according to the present
invention, the reproduction specifying information conpriegsasecdoshe first
i nformation specifying the main reproducing path and the second
~information specifying the subsidiary reproducing path is reproduced from
the recording nediumto control the output accordingly. So, in any

i nstance, the AV stream capabl e of high speed reproduction and the AV
stream i ncapabl e of hi gh speed reprodutit on can be managed i n common,
whi | st post-recording al so beconmes possible. 16 June 2005 116 CLAIMS 1.
An information processing apparatus (foaA]NvEFor di ng AV stream data on a
recordi ng medium conprising: a controller for generating a first table
describing the relation of correspondence between presentation tinme stanp
and an address in said AV streamdata of a corresponding access unit, or a

second thbl e Agseféhagon rocessing iappandtus dor espomiieg ok Vbstresnndata ron al
‘tinme stanp derived fromthe arrival tine point of a transport packet and

an addr essordinganedidivh stompnistteg:a of a correspondi ng transport packet; and
a recorder for recording one of the first and second tables, as sel ected
dependi ng on @ cadvellitmdonegroeating sai firstetablai dgsembingn theomglationh ofaj d
AV stream dat a. . ) . .
correspondence between presentation time stamp and an address in said AV
stream data of a corresponding access unit, or a second table describing the
relation of correspondence between arrival time stamp derived from the arrival
time point of a transport packet and an address in said AV stream data of a
corresponding transport packet; and |
a recorder for recording one of the first and second tables, as selected
depending on a recording method, on said recording medium along with said
AV stream data.
2.  The information processing apparatus according to claim 1 wherein
said first table is EP_map; and wherein
said second table is TU_map.
3. The information processing apparatus according to claim 1 wherein
said controller selects said second table in case of non-cognizant
recording.
4. The information processing apparatus according to claim 1 wherein
| said controller selects said first table in case of self encoding recording.
5. The information processing apparatus according to claim 1 wherein

said controller selects said first table in case of cognizant recording,.

6. The information processing apparatus according to claim 1 wherein




e r—

2. The information processing apparatus according to claim1l wherein said
first table is EP map; and wherein said second table is TU map. 3. The

i nformati on processi ng apparatus according to claim1l wheltelune280%
controller selects said second table in case of non-cogni zant recording.

~ 4. The information processing apparatus according to claiml wherein said
controller selects said first table in case of self encoding recording. 5.
The information processing apparatus according to claim1l wherein said
controller selects said first table inlldase of cognizant recording. 6. The
i nformati on processing apparatus according to claim1l wherein 16 June 2005

117 said contgaid bentrofleebahemitédthd detificatiahi iﬁﬁ)ﬂlﬁé@d&ﬂ%ﬁdi@ﬁtihgﬁbﬂﬁi&hidfg
which of said first and second tables have been recorded; said recorder
menor i zigagd $iastd anddeabhilitablesdmvierfeennmetéandedy . sald ectorider memonzmeaslsi ng
apparatus according to claim6 wherein said controller nanages control so
that, i fidenfificifiostinfoximatiors recorded along with said AV streamdata, said
reproduction specifying information expresses the time information of the
repr oduct.i on Teeranfornfatew provessingeapparatus apcoelding e cdaim £ wdhereimsaigasi s,
and so that, if said second table is re_cordedﬁgg:ng W th d;@;d AV .str.eam

data, salomtradlsronesagesmcepsel sgithat, ithsaidnitstaableis rcesded plong with said

' nfor MRl & Ream data "sald Teprodudtion specify g nformation. expresses the fme
information of the reproduction domain of said AV stream data on the
presentation time basis, and so that, if said second table is recorded along with
said AV stream data, said reproduction specifying information expresses the
time information of the reproduction domain of said AV stream data on the
arrival time basis,
8.  An information processing method for recording AV stream data on a
recording medium, comprising:

a generating step of generating a first table describing the relation of
correspondence between presentation time stamp and an address in said AV
stream data of a corresponding access unit, or a second table describing the
relation of correspondence between arrival time stamp derived from the arrival
time point of a transport packet and an address in said AV stream data of a
corresponding transport packet; and

a recording step of recording one of the first and second tables, as selected

| depending on a recording method, on said recording medium along with said
AV stream data.

9. A recording medium having recorded thereon a computer-readable

program for an information processing apparatus recording AV stream data on a




S

arrival time basis, 8. An information processing nmethod for recording AV
streamdata on a recording nedium conprising: a generating step of
generating a first table describing the relation of corrtspmned®ibe bet ween
presentation tinme stanp and an address in said AV streamdata of a
correspondi ng access unit, or a second table describing the relation of
correspondence between arrival tine stanp derived fromthe arrival tine
poi nt of a transport packet and an address in said AV stream data of a
correspondi ng transport packet; and a ¥&cording step of recording one of
the first and second tables, as selected depending on a recording nethod,
on sai d reecntidgnocdronysaidippograstinchriidg AV streamdata. 9. A recording
medi um havi ng recorded thereon a conputer-readable programfor an

i nformati on pastepsef ggnemppiagaa fisstrtabde deseribivigstheaetatitat af carrespéndemee 2005
118 recording nmedium said programincluding a step of generating a first

t abl e déwtmiasnnprashatatisinatinn sWnpcﬁrergpowii%es.‘e in t@ndxe%% pireamndata oh a i ne
stanp and an address in said_ AV streamdata qf a  correspondi ng, access

uni t, OrCCHTRPOMSINE aBreesdeddil, bohgat wecerdlatabla eescribinge dhsndsladomedteen
arrival tinme stanp dg{ived frqn1{he arrival,tinme point., of .a Lranspout
packet #HTEIPORMgNES Detwesn arixg! sime stAARtderbred fropr the peHYRhHME PR or t

packet; oafnéljI transport packet and an address in said AV stream data of a corresponding

transport packet; and
| a recording step of recording one of the first and second tables, as
selected depending on a recording method, on said recording medium along with
sald AV stream data.
10. A program for having a computer, controlling an information
processing apparatus recording AV stream data on a recording medium, execute
a step of generating a first table describing the relation of correspondence
between presentation time stamp and an address in said AV stream data of a
corresponding access unit, or a second table describing the relation of
correspondence between arrival time stamp derived from the arrival time point
- of a transport packet and an address in said AV stream data of a corresponding
transport packet; and |
a recording step of recording one of the first and second tables, as selected
~depending on a recording method, on said recording medium along with said

AV stream data.




‘a recording step of recording one of the first and second tables, as
sel ected depending on a recordi ng nethod, on said recordi ng nmedi um al ong
with said AV streamdata. 10. A program for having a comguuee 200dntrolling
an informati on processing apparatus recording AV stream data on a
recordi ng nedium execute a step of generating a first table describing
the relation of correspondence between presentation tinme stanp and an
address in said AV stream data of a correspondi ng access unit, or a second
tabl e describing the relation of corrE&ondence between arrival time stanp
derived fromthe arrival time point of a transport packet and an address
in said AV stream data of a corresponding transport packet; and a
recording step of recording one of the first and second tables, as selected
- dependilhlg onAn irdormdtiog peidessingoapparatus efoor riprgdueitiou A ¥ stnepmi datasai d
AV streamdata. 16 June 2005 119 11. An information processing apparatus
for reprivooca necording mesiniog campmsinga r ecor di ng medi um conprising: a
reproduci ng unit for reproducing one of a first table describing the
relation of carepsediringceniictoretaprpdusing aneonf b Masktable dasrranngdidicess
in said AV, strgam data of a correspondi n% access unit and a secgnd table
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- describing the relation of correspondence between arrival time stamp derived
from the arrival time point of a transport packet and an address in said AV
stream data of a corresponding transport packet, from said recording medium,
which has said first table or said second table recorded thereon depending on a
recording method; and
a control unit for controlling the outputting of said AV stream data based

on the reproduced table.




stream data of a corresponding transport packet, from said recording

medi um  which has said first table or said second table recorded thereon
depending on a recordi ng method; and a control unit for thaneddbng the
out putting of said AV stream data based on the reproduced table. 16 June
2005 120 12. An information processing nethod for reproduci ng AV stream
data froma recording nedium cqpprising: a reproducing step of
reproduci'ng one of a first table describing the relation of correspondence
bet ween presentation tine stanp and an address in said AV stream data of a
correspondi ng access unit and a second tabl e describing the relation of
correspondence between arrival tine stanp derived fromthe arrival tine
poi nt of a ‘transport packet and an address in said AV streamdata of a
correspondi ng transport packet, fromsaid recording nedium which has said
filXt tAablisformasmindpemessingt pistiod fer sepreducingr A3 Sgr@@%éa%fram & recording
nmet hod; and a controlling step of controlling the outputting of said AV

: .Stréggfﬂiggyﬁed}gﬁﬁdgoﬂﬁprigihgz reproduced table. 13. A recordi ng nmedi um havi ng
recorded t hereon a conpufer-readable programfor an information processing
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data of a corresponding access unit and a second table describing the rglation of
correspondence between arrival time stamp derived from the arrival time_ point of a
transport packet and an address in said AV stream data of a corresponding transport
packet, from said recording medium, Which has said first table or said second table
recorded thereon depending on a recording méthod; and
a controliing step of controlling the outputting of said AV stream data based on
- the reproduced table.
13. Arecording medium haﬁng recorded thereon a computer-readable program for an
information processing apparatus recording AV stream data on a recording medium,
said program including
| a reproducing step of rcprodﬁcing one of a first table describing the relation of
borrespondcncc between presentation time stamp and an address ‘in said AV stream
.data of a corresponding access unit and a second table describing the relation of

correspondence between arrival time stamp derived from the arrival time point of a

transport packet and an address in said AV stream data of a corresponding transport




~data of a corresponding access unit and a second table I bi

rel ation of correspondence between arrival tinme stanp gg??\r/lagl P?otnh'?he
arrival time point of a transport packet and an address ihWuweiZP0AV stream
data of a corresponding transport 16 June 2005 121 packet, fromsaid
recordi ng nedi um whi ch has said first table or said second table recorded
thereon depending on a recording 1@t hod; and a controlling step of
controlling the outputting of said AV stream data based on the reproduced
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in said stream data of a correspondi cces |
tabl e descutbolhiggstep ebcentralhingfthe ouiREURS ok éﬁ@é"gg&%@é‘haﬁtﬁﬁ%&gﬂi e st Sr”rg
derived fromthe arrival tinme point of a transport packet and an address

i n fairehroductd eledat a of a corresponding transport packet, fromsaid
recording medium having said first table or said second tabl e recorded
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correspondence between presentation time stamp and an address in said AV stream
data of a corresponding access unit and a second table describing the relation of
 correspondence between arrival time stamp derived from the arrival time point of a
| transport packet and an address in said AV stream data of a corresponding transport
packet, from said recording medium, having said first table or said second table
recorded thereon depending on a recording method; and
a controlliﬁg .step of controfling the outputting of said AV stream data based on
the reproduced table.
15. A recording medium having recorded thercon one of a first table describing the
relation of correspondence between presentation time stamp and an address in said AV
stream data of a corresponding access unit and a second table describing the relation
of correspondence between arrival time stamp derived from the arrival time point of a

transport packet and an address in said AV stream data of a corresponding transport

packet, depending on a recording method.
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of correspondence between arrival tine stanp derived fromthe arrival tine
point of a  transport packet and an address in said AV streamdata of a
correspondi ng transport packet, dependi ng on a recordi nglébirectP0S ABSTRACT:
CPl type is stated in the PlayList(). There are EP_type and EP_map type in
~CPl _type. If the position of an |I-picture can be known by analysis, EP_map
~type is . used, whereas, if the position of an |-picture cannot be known by
analysis, EP map type is used. Bgyzso doing, AV stream data recorded

subj ect to analysis of the |-pA@9TRACHNd AV stream data recorded w thout
analyzing the |-picture position can be supervised in comon.

CPI_type is stated in the PlayList(). There are EP_type and EP_map type in
CPI type. If the position of an I-picture can be known by analysis, EP_map type is
uséd, whereas, if the position of an I-picture cannot be known by analysis, EP_map
type is used. By so doing, AV stream data recorded subject to analysis/of the I-picture
and AV sfre;am data recorded without analyzing the I-picture position can be supervised

in common.




