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

Gse s EZ‘;‘*@SCE?%@%&I?P@EA}%% A il fon, pREREUAR AR PEGRATRL AT ' O
digital Dbroadcast. <|? future u roudl\gavet | evi sion, boad ast of the
di gi PHgrefsaR aLRCOLglng mgdpimg @g@m a t relatés to an informafion

- 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




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
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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

transm ssion 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 reproduci ng apparatus

37 0 SRR AR N BB or eI, derified e bl 200
recolg)((j II\&?EE}alt sid%]:), tNIIﬁEGZ 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 sﬁffers from pidure
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




disc. If the signals being transmtted in accordance with a variable rate
systemin which the bitrate of the input digital signalsﬁéﬁ in&gg@sed or
decreased with tinme, the capacity of the recording nediu Wi

exploited |l ess wastefully in such a disc recording systemin which data
can be stored once in a buffer and Becorded in a burst- |ike fashion than
wth a recording systemin which the rotary head is of a fixed rpm and

hen?ﬁaﬁtﬁ]ﬁisﬁ 4t BENMBR fot 1§§ﬁe1f {Bﬁ%dth%me‘ﬂ it 'FiBe récortlg; paaroffiheur e when

digita roadcast becomes the mainstr it may be preneditated that
ther$.is a positive demand for such a recording and/or reproducing
appa Bfus in which aired signals are recorded in the state of digita
signals, without decoding or re-encoding, as jn the case of a dat.a '
st r eaner , Ifathig¢ signalsibeing tansmijted @%é&coragnse guadv%aiﬁ%a%‘&rﬁysf\%%dum le, in
recording an AV streamdata on a recording nedium by the above-described
r ec owilidlotirpipiaraed us theainphV digita asigwtes ds imyedsedaoradgaeasetiovishdime, theast
replay to detect the position of an I-picture to effect recording such as

t | ' P - nt i ; ‘ot ' b
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direc anal ysi s. such case, the conventi onal
eareBrdig yehis ROV eh BEREG st T arBGebRRAR O O ™
streans of different formats. The resulf is that devel gpment.of,kan 16 June
2005like Faghion than withy spoasingessysten dnpehichstheyrotary heagdds 0% RSIRSHP™ n t he
AV streans recorded in respective application prograns, the format is

di f f sicchéncd themecording 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

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




.one AV streamto another, with the result that the respective AV streans
cannot ‘be reproduced on the sane apparatus because of |ack of
conpatibility. In addition, the conventional recording apparatus has a
drawback that audio data, for exanple, are difficult to post-record.

Di scl osure of the Invention An exanpl e enmbodi nent of the presdft/uP®¢@PR i on
can provide an arrangenent in which an AV stream capabl e of perform ng

hi gh speed recording and an AV stream%ncapabl e of perform ng hi gh speed
recordi ng can be supervised in comon. The exanpl e enbodi nent can al so
provi de an arrangenment in which post- recording is possible. In accordance
with a first gpisetioaf ptdgrapr ¢esedd to riverosdy, arideéime-iconpuonngledn tha AV

i nformation processing apparatus for recording AV streamdata on a

r ecor di ngreamsirecarded np respartive appdivatiohl progiams gehwefoatriat gs alifferest, frabt e
describing the relation of correspondence between presentation tinme stanp
and an aoif é5¥ stiearhto anotber, auith thieresudlf that dur rasppain AY sweass cannet bor a
second tabl e, describing the rel ation of or r espondence,, bet ween arri val
time st aigpn oa t cémnerm)mmmsblecwseé)tﬁ@pfmof@ﬂmaﬂﬁhws port packet and

an address in the AV stream data of a cqQrrespondi nqg transpoyt acket,; and

A recordor f ol § Bpajﬁtj; %Qib\ft‘@rprﬁisrfqurgmga AR St l?a%l%ﬁ@é@@éi%d

dependi ng .on.a recordi nggfﬁ.t h?ﬁf on.the recording nmediumalong with the AV
it o

st ream ot fOT §X5RIC, POSYIRES e embodi nent, the first table may
be EP map and the second

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.




table may be TU map. In the exanple enbodinent, a controller may select the
second table in case of non-cognizant recording. The controller may sel ect
the first table in case of self encoding recording. The controller my
select the first table in case of cognizant recording. In thﬁg%ﬁangbg
enbodi ment, the controller may generate identification infor B 5
i ndi cating which of the first and second tables have been recorded and the
recorder may nenorize the identification information. In the exanple
enbodi nent, the controller nmanages control so that, if the first table is
- recorded along with the AV stream data, the reproduction domain specifying
“information elpthssexamplecembadimertto thexfirsiriable may be fifodup and thesatondf
the AV stream datq on the presentation tine basis, and so that, if the
second t@b emayde Elom# al ong with the AV stream data, the reproduction
domai n specifg%&% I nfqrmati on expresses fhe tine innﬁrnatio f the

|

r epr oduct i on gxapppleembedimgniea sopPHe mayhelegt thg secen @4 £as¢ n
accordance with a second aspe of th resent.inyvention, .there is proyided
an i nf or SERSHOBRZAECECRETREL A GUMTollstaRay dgloshias fsable & crve.pf sell
recordin | rim§l ng. .a generati ep. of nerating.a first
tabre. dedig il SRR e onfr KRR st ShEBrSe eBE R ShiL B RokhbAnt i e

- stanp a%cgfqiﬁgdress in the AV stream data of a correspondi ng access unit,
or a secon abl e describing the relation of correspondence between

a secdl ri bing the on_of corre: bet
packet and an hany cea e, pETRHRAL G, XOnuleE ) kendiad (WEARSERIdn |
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: ‘the recorder may memorize the identification information.
In the example embodiment, the controller manages control so that, if the
.'fII‘St 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 pf correspondence between presentation time stamp and an addresé 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




6 second tables, as sel ected depending on a recording nethod, on the
recordi ng nedium along with the AV streamdata. In accordance with a third
aspect of the present invention, there is provided a recording nmedi um
havi ng recorded thereon a conputer-readable programfor an information
processi ng apparatus recording AV stream data on a recordi ng 1ReHPAFO% he
programincluding a step of generating a first table describing the
“relation of correspondence between pres&ntation tinme stanp and an address
in the AV streamdata of a corresponding access unit, or a second table
describing the relation of correspondence between arrival tinme stanp

- deri ved decomdttitslesirasiseldctdd dependdigdn afrecordimnaedidd, packe tecundingmedidies s

in the AV stream data of a corresponding transport packet, and a
r ecor di nalong mdth the A¥stredimdptane of the first and second tables, as
sel ected depending on a recordi ng nethod, on the recordi ng nedi um al ong
with the AV ktacsendataeawitha gentef thietpreseritduventien thete isfprovisledraesent
~invention, there is, provided a programfor having a conputer, controlling
an i nf oriegordingpnediassihaying ppeerded sherosr aj smputesreadahla aragmin for an
recordi ng ,medi um execut,e a step of generati a first table describing
the rel AfQFNBHOR PIASEHHREe ABBAREISISBFOTHRS eVt STERRM t 38 Ohadp reqRIdig
address in.the AV stream data of a corr ondi access it, or,a second
Labl o doBEAIHTntE REOGRM cRGRde BorireoRtemeting &t dish e idpsPribitie g anp
- derived fraomthe arrjval,ti olnt of a transport packet and, an addpess in
the Av TS oGeReiondens? bsbisin PRt AR Halieanid shrddteatin e
step of ' 0, ' t b .
cel oot e dopuaahgoBhor Y shifariibe ReS, ik ond SEBHMdE SrbHR Mg
W th t heefifioh §EREBbAdence 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.




16 June 2005 7 In accordance with a fifth aspect of the present invention,
there is provided an information processing apparatus for reproduci ng AV
streamdata froma recording nediumconprising: a reproducing unit for
reproducing one of a first table describing the relation of correspondence
bet ween presentation tine stanp and an address in the AV strd8nt@td%f a

- correspondi ng access unit and a second table describing the relation of

correspondence between arrival tine sta7rrp derived fromthe arrival tine

poi nt of a transport packet and an address in the AV streamdata of a
correspondi ng transport packet, fromthe recordi ng medium which has the
first table Ioracchedameonith ndbfile aspedodebe preserbinveatiengiher: mrpravidedardi ng
met hod, and a control unit for controlling the outputting of the AV stream
dat a basefororaticnepragessiigapparatupifer raprodieang dhMcstreaim data ont h reegrding of
the present_invention, there is, provided an_information_processing nmethod
for reprBeditimgomprising sricpseducing wnit oy mpseducing vagiol firsbiaple desegbing

reproducﬁhng tep o reprodHci ng, one of a first table descrjbing the .
rel ati ortl6ffC@4PR 8 eshdyesRation WPRSIFDRMN an Rdgeessly ess
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cont r ol I pa.hherautPhbAPatket Ao IbERThIHARAS Shith hashRe Hearadced

tabl e.
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




In accordance with a seventh aspect of the present invention, there is
provided a recordi ng nmedi um havi ng recorded thereon a conputer-readable 16
June 2005 8 program for an information processing apparatus recordi ng AV
streamdata on a recording nmedium the programincluding a re roduciqg
step of reproducing one of a first table describing the relaﬂgdﬁn%?oo
correspondence between presentation tine stanp and an address in the AV
stream data of a corresponding access uthit and a second table describing
the relation of correspondence between arrival tinme stanp derived fromthe
arrival tinme point of a transport packet and an address in the AV stream
data of Iﬁ‘ogmrneﬁﬁmlﬂk@maﬁnﬁmemn%@ppafammret@‘dd@ﬁ‘dis’amameﬁatamn ahi ch

has the first table or the second table recorded thereon depending on a

r ecor di mgcartihganedinth, dhe prograi invdudinga tefproducing] stémof rémoducing enagf of

the AV stream data based on the reproduced table. |n accordance with an

ei ght h aspgust tailet descpibéag ribe i ielasinn of, cartespendencepbewegadprgsgiitatiom mer

having a conputer, controllj n%* an informati on processjng apparat.us

recor di rigamy andr ez eddiess i the A steaimdataeel amoresspendmgaacespridti@and st ep

of reproduci one_of a.first table describing the relation of .
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stream gdata a gorrespondi ng access, unit and econd tabl e descri,hing
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~arrival tinme ppint of a transport packet and an.address in {.-he AV, stream

Gata of BB U PP ROREN BRERE: ORI’ HES Set P e gRI
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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




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 recordi ng nedi um havi ng recorded thereon one of a first table describing
the relation of correspondence between presentation tine staqﬁ nd @Q
address in the 16 June 2005 9 AV stream data of a correspondi 9%88@ 3
unit and a second table describing the ,relation of correspondence between
arrival tinme stanp derived fromthe arrfval  tine poi nt of a transport
packet and an address in the AV streamdata of a correspondi ng transport
packet, dependi ng_on a recording nmethod. In the exanple enbodi nent, an

i nf or matAdh seawedatnref appaicapordingnacsess phifvantbe sespnd dableadergriing theam
data on a. recording nedian1in | udi ng g@ener.ating neanps, for generating ihe

r epr odudicla$Homs 9& GOTYESRENAeRGS Retwesn ardeal fmes ved fenethetarsiva

i ndicating a nmain reproduci ng path and the second inforymtion indicating a
subsi di Aier BRREAOEGABSPATt BARKE! s i gdREssRt Hhe AVortray (R OR\A
stream dat a_and .t he, repr oduct,i on,specj.fying informtiag n the recording
medi um SR A RAr B el dePaing an i TeEprUBESHofla n mmy be a pat h
for the postrracordi f }: t .| he.e e | I rst
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of the first information indicating a main reproducing path and the second information
- 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




the AV stream of the subsidiary reproducing path and the tine on the main
path at- which the in-point of the reproducing path starts in

synchroni zation on the tine axis of the main path. In the exanple

enbodi ment, an information processing nethod can be provided1%q{ ag

I nformati on processing apparatus recording AV streamdata on a HBg P%ﬁng
medium- including a generating step of1%enerating the reproduction 16 June
2005 10 specifying information made up of the first information indicating

~a main reproducing path and the second information specifying a subsidiary

reproduci ng, path, reproduced in synchronismw th the nain reproduci ng, path,

“and a r esescaiymeg sindprmation egmdgi mp tofe they Brst einformationntndipaing pd oahain i on
specifying infarmation on the recording . nmedium_ ]ln the exanpl e enbodi nent,

a recor dﬁ'e%goqmpg rﬁ%ﬁr@%ﬂﬂﬁﬁ §9¢ aHan| sgcHEmg: 4 sbsklegy orepgoducing

conput er - readabl e ogram for. an information racessing ar at ys
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i ncl udes engrat, n t of ;generating t he reprodugt.i on ecifyin
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path a | nformati on specifying a subsidiary reproduci ng path
reprodug%gbﬂﬁﬂggﬁﬁgﬁy%nisnlmﬁth the main reproduci ng path, and a recording
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i nformati on on the recaordi ng xanple a program
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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




data on a recording nedium 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 synchronismwth th i
reproduci ng path, and a recording step of recording the AV st@eg'ﬁ?ggi)% and

the reproduction specifying information on the recording nmedium In the

exanpl e enbodi nent, an information proc1elssi ng apparatus can be provided

for reproducing AV streamdata froma recordi ng nmediumincluding ---
-------------- ---- - 16 June 2005 11 reproducing nmeans for reproducing,
from t herepredveinggmesns dor reppoditiiegi drom sthecirdoordimg miedinm,i eproduetion of
the first infqormation indicatipng a myjn reproduci ng path and_the second
i nf or mat PRFFIEPRE; IBfoAGaloBLBWGs Ay Glephe dlitst nipfopmation eprdigideg 3 nmain
synchroni smw t,h the maip reproducing path, and. control negans for 6
control | rer}go\f'i“wémgu%bt%n &l%fse@wf INOSTAEGM, PECHY B FUGRBay EPRBIsiRS d
reproduction specifyi.ng information. Jn the exanple emhpdi nent,
o or ot PO ispbebicelt B SypChSih Will the maiR dear NG nekA B fghiel weass
“data from.a -di ng._nmedi um.i nclugi n repr ogducin te f reprqducing,
fromthe egé&g‘%hﬂg i B uﬁgé"pgr 6’5&%‘5 %n\?ss&ee@g? ﬁ% ba[%ﬁ oPﬁa %o elﬁgggc?fi) of
the firsg.| L.on.: & ndi ' .2 _Mmai n reproducing path and the second
fepk DGR iR fohifiBy

i nformation spe : ary’ reproducing path reproduced in

Symeht ontsm vyt e CEPCRAE)L90P B FOOLSML ABUBAEESE e
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.




reprdduction specifying information. In the exanple enbodinent, a recording
medi um can be provided and having recorded thereon a conputer-readabl e
program for an information processing apparatus recording AV stream data
on a recording nmedium in which the programincludes a reproduci nég st ep of
reproduci ng, fromthe recordi ng nmedium reproduction specifyi1ﬁ une 2005
I nformati on made up of the first information indicating a main reproducing
path and the second information speci fﬁizng a subsidiary reproducing path
reproduced in synchronismw th the main reproducing path, and a
controlling step of controlling the outputting of the AV stream data based
on the reprohudke examplguenibodiseat &yprogramt camabé rovided doe Haeirg 42 1 n
t he exanpl e enbodi nent, a program can be provided for having a conputer,
cont r ol | ¢@mgpater covieHing anpindenssiion pipeessitd appaatidieaprdngs A\ sineadnt a
on a recording nediumn execute a reproducing step of reproducing, fromthe
recor di n@atﬁém arecenkng speduubLaXesulpe eepidugng slepraf eproddag.ufoat thae
first inforpation indicating mai n reproduci pat.h and .t he secon
| nf or rat TESRTGBEMEGI, the semoturtey SPEsHpmEcIErBatian 18ade iR 8 iR frst
synchronismwth th in reprodugin at.h, d a controlling step. of
cont ol | TRGMHAEOR RO IE Ryt fopsogueine patandile sepa ISMmEth SRS yies ed
repr oduct i | fying,information. The recording,medi umin,thg exanpl e
enbodi meht ARG epidducinge dhlh pdeprodfeddi 8t T SRIBAT: Wi nfhs” RERL
made up ST [ I ' 4 ndi.cat i in.re of hy @nd
the se'col% r‘%‘?\‘?%{rl %ﬁf‘l &%nﬁ‘{s(gggﬁﬂﬁ (ﬂtljng éstgﬁsdlfa‘?"éﬁ&d@%p%lgu@@tﬁ’g‘%ﬁ%ﬁ&f‘é& duced
Insynchapnls fa bisddn TR Rpr6MQAH R Aidh: 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 synchronism 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 information recordi ng and/ or reproduci ng net hod and appar at us,
“program for a recording nedium program and in the recording nedium in
the exanple enbodinent, one of the first table describing the first table
describing the relation of correspondence between presentatigg tin? @%anp
and an address in the AV stream data of a correspondi ng acced® JHA? £0%hd a
second table describing the relation of,_ correspondence between arri val
time stanp derived fromthe arrival ting point of a transport packet and
an address in the AV stream data of a corresponding transport packet is
recorded depending on a recording nmethod. In the information processing
‘met hod adesceibing the uelatipn of camespondence betwkancarrivakiiione ssaptdesived dpnathe i n

t he exanpl e enbodi nent,_ one of a first table _describing the relation of
cor r espoHE¥at me pask s tesspertinacket ad anaddrassinathe gaﬁs@g@m datapd aav
stream dat a of correspondi ng access .unii _and_ a secopnd table 16 Jyne 2005
13 descrf;q;r%goaaiélgr'@a@ppﬁm ch d% r%gémféfqﬁenb@w@e@r g mesium; pich hap

derived fr th arrival ti oint ,of .a tra ort. packet and an dr.ess
o e e dtfles e sRoond B8 e Bredrh tepondinB A tecrdnedpebateed
fromthe regording.qediu igh has,. the first table or the second table
recordeoaqcﬁ@ﬂeoél'@g%ﬁéﬁ8?’#8'\6@@&‘:?%@6?@%9 nmet hod, and the outputting is

cont ol o0 2Bt RS AL A B E L BHIR o BB

pr ogr ! _ SEC
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reproduced in sync S t he main reproducing path i
the main reproducing path and the second 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.




recorded. In the information processing nethod and apparatus, programfor a
recording nedium and the program in the exanple enbodi nent, the
reproduction specifying information conprised of the first information
indicating the main reproducing path and the second informati gq i ngcj)qc%ﬁti ng
the subsidiary reproduction path reproduced in synchroni sm w PNt in
reproducing path is reproduced to control the outputting accordingly.

Q her objects, features and advant ages%f the present invention will becone
nore apparent fromreading the enbodi ments of the present invention as
shown in the drawi ngs. Brief Description of the Drawings Fig.l shows a
confi gur at i orFigR2 Alustatesdheelata fifrmeat rodatatal revprdedi bora racepdindunediginapyar at us
according to the present invention. 16 June 2005 14 Fig.2 illustrates the
 data formeeerdufig dued/ar reproduethgapparatesdr di ng medi um by a recordi ng and/ or

r epr oduci ng aPppar_at us 1. Fieg. 3 illustrates Rﬁ?l Pl ayLi st and Virtual

Pl ayList. 16 lgdlbetstesiReatiRjaylist and Virgrah Blaylisist rate the creation of
the Real PlayList. Figs.5A 5B and 5Cillustrate deletion of the Real
PlayList. Figs.6A and 6B illustrate assenble editing. Fig.7 illustrates
provision of a sub path in the Virtual PlaylList. ' '




Fig.8 illustrates the changing of the playback sequence of the Playlist.
Fig.9 illustrates a mark on the PlayList and a mark on th ' i g.10
illustrates a menu thunbnail. Fig.11 illustrates nark addi%s:'ll"bep%wg’
PlayList. Fig.12 illustrates a mark added to the Clip. Fig.13 illustrates
the relation between the PlayList, @ip and the thunbnail file. Fig.14
Illustrates a directory structure. Fig.15 illustrates a syntax of infr.dvr.

Fig. 16 ShPiI% ﬁﬁksﬂﬂtzﬁ?ﬁ 4@ IWBYQEMH@creaﬁ(ﬂl ofjﬁlesfh@a/lﬁ’lﬁ Bt ax of

ResuneVol u Fig. hows a syntax of UTAppl nfoVol urre Fig.19 shows a

Fi o %"2%“”@%?%@91%5@%@&3 Bite il of B R P2 chowe a symt an o

the MakersPrivat eDat a. i g. 23 shows a syntax of xxxx.rpls and yyyy.vpls.
Fi gs. 24A thsmamﬂlﬁﬁﬂlrlmtéatpﬁésthm@@tmgles June 2005 -16 Fig.25 shows a
syntax of ‘PlayList. Fig.26 shows a table of PlayList_type. Fig.27 shows a
synt ax of FigTAilphstia18% pydvision ¢ff gsul2 paiit i th8WVirldal Mapltist.f | ags in the

_UTAppl nf oPl'ayLi st syntax shown in Fig.27.
' 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.29 illustrates a Playltem Fig.30 illustrates a Playltem Fig.31
illustrates a Playltem Fig.32 shows a syntax of the Pl ayﬁ}gm Fi_g. 33 _
illustrates IN-time. Fig.34 illustrates QUT-time. Fig.35 200abl e of
Connection_Condition. Figs.36A to 36D illustrate Connection_Condition.
Fig.37 illustrates BridgeSequencelngo. Fig.38 shows a syntax of
Bri dgeSequencelnfo. Fig.39 illustrates SubPlayltem Fig.40 shows a syntax

of SubPI alylg}@%hoﬁ.{gg syﬁﬂﬁf\ﬁlaﬁlﬁ%bl e of Mark_type. Fig.42 shows a syntax

of PI ayLls able of Mark type. Fig.44 illustrates

Mar k-ti me- sta 16 J 5,17 F| .45 shows a syntax of zzzzz.clip.
Fi g. 46 sHOgs? Wﬂ?é)@g'glle ‘éQ‘%GVHS&_W? .47 shows a table of

Clip_streamtype. Fig.48 illustrates offset SPN. Fig.49 illustrates offset
SPN. Fi gsFiglly sli®8s alsyntix of U1AppIigo€lajdnist.n.

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.51 illustrates STC Info. Fig.52 shows a syntax of STC Info. Fig.53
illustrates Program nfo. Fig.54 shows a syntax of Prograrqqrg 0. F%g.55
shows a syntax of VideoCondinglnfo. Fig.56 shows a table ung; 2988- ' or mat .
Fi g.57 shows a table of frame rate. Fig.58 shows a table of

di spl ay_aspect _ratio. Fig.59 showd7a syntax of Audi oCondi ngl nfo. Fig.60
shows a table of audio coding. Fig.61 shows a table of

- audi o-co LhdWPE svnfak®b {6228y, @ tabl e of sanpling_frequency. Fig.63
~illustrate %I. F?g.sglélla?ilgfustrate CPlI. Fig.65 shows a syntax of CPlI. 16

EP map. e oA B PARR CHPRE: Fi 5 b0 | TTustrates EPmp. Fig. 70 Shows
a syntax of EP map. Fig.71 shows a table of EP_typevalues. Fig.72 shows a
synt ax ofFigel helowen tajle oftGlepystrmam_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.73 illustrates TU map. _ Fig.74 shows a syntax of TU map. Fig.75 shows
~a syntax of dipMark. Fig.76 shows a table of Mrk-type. Eig.?? ggows a
table of Mark type stanp. Fig.78 shows a syntax of nenu.t f#%Rar k. t hnb.
Fig.79 shows the syntax of thunbnail. Fig.80 shows a table of
t hunbnai |l _picture_format. Figs.8lAgand 81Billustrate to bl ock. Fig.82
“illustrates a structure of a transport streamof DVR MPEQ. Fig.83 shows a
recorder - of a_tr.ans am of DVR MPER2. Fig.84 shows a pl ayer
model of g’%%élﬁ'%‘b%‘??%@%@%ﬁ%%—% MPEGR2. Fig.85 shows the syntax of a
source packet. Fig.86 shows the syntax of TP_extra header. 16 June 2005 19
Fi g.87 shF)l&G?alll@gﬂaéeSo‘fldﬁo nyDr i ssion indicator. Fig.88 illustrates

seanl ess connection. Fig.89 illustrates seanl ess connection. Fig.90
i || ustratPig 68dldseasescBAnmapi on.  Fig. 91 illustrates seanl ess connecti on.
Fig.92 illustrates seanl ess connection. Fig.93 illustrates audi o overl ap.

Fig.94 | i If;]té%g ﬁh?s?rafé‘saEi’_Gﬁﬁp‘?onneCt i on enpl oyi ng Bri dgeSequence.
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.95 illustrates seanl ess connection not enploying BridgeSequence.

Fig. 96 shows a DVR STD nodel. Fig.97 is a timng chart fOJI’ Suen%%;?gg and

di splay. Fig.98 shows the syntax of a PlayList file. Fi g.% sho t he
syntax of Ul Appl nfoPl ayList in the PlayList file of Fig.98. Fig.100 shows
~ the syntax of the PlayListOin the jd ayList file of Fig.98. Fig. 101 shows
the syntax of SubPlayltem Fig.102 is a flowhart for illustrating the

- met hod f og, i | i L& 15 # | owchart for illustrating
t he net hoglé'g? gb{)])‘r%nlgﬁtgt@ @%gﬁﬁ g)? l?ﬁs%? %@8& is a flowhart for
illustrating éh? met hod for reproducing the PlayList. Fig.105 is a
f I owchar t Fih$8 illysieates, s6amlest COMGHIOR- f or r eproduci ng a sub-path of

PlayList. Fig.106 is a flowhart for illustrating the nmethod for form ng
Pl-ayLi st MRigk89 1Busirates 2GOBles@0omigrid7 is a flowhart for illustrating the
 ocating reproduci ng nethod enploying PlayListMark. Fig.108 illustrates a

medi um Bggd olyhliestf2és Sk 8optdctidie | nvention Referring to the draw ngs,
- present enbodi ment of the present invention will be explained in detail.

Fig. 1l sho%'g%%%‘g{}?a%s %%Zﬁ%s§55“’§é‘”f°%- of a recording and/or reproducing

appar at us resent invention. First, the structure of a
‘recording_unit configured for recording signals input fromoutside, is .

‘expl ai nedF1gHe ﬂ%‘;‘%%?ﬁj?ff?@ﬂ&ﬁﬁf:%ﬂ?‘é%duci ng apparatus 1 is configured for

being fed with and
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.




recording anal og or digital data. Anal og video signals and anal og audi o
signals are fed to termnals 11, 12, respectively. The video signals,

input to the termnal 11, are output to an analysis unit 194828020 an Av
encoder 15. The audio signals, input to the termnal 12, are output to the
analysis unit 14 and to the AV en er 15. The analysis unit 14 extracts
feature points, such as scene changes, fromthe i nput video and audio

~signals. _The AV, encqder .15 codes, i pput ..vi deo .and ' i out put
the syst &ig-10Af by ﬁa&d‘%’\‘fﬂ("g %85 Sgg{}ﬁ% g’r‘?cg%“éaéllwr Jgg%s(ﬁlrcyé%n@\%ﬁ&an
encoded audi o stream (A) and AV synchroni zation, to a multiplexer 16. The

~ enceggdoyingdRlaglisthfarks a vi deo stream encoded e.g., with the MPEG (Mving
Picture Expert Goup) 2 system whilst the encoded audio streamis an audi o

16 June g@%ﬁozﬁﬂluﬁ}ﬁt@@@rﬁ@&iﬂﬁﬁd in accordance with the MPEGL system wth
- the encoded audio stream being e.g., an audio streamencoded in e.g., the

MPEGL system or an audi o stream encoded in accordance with the Dol by AC3
(tradenmak) system The multiplexer 16 nultiplexes the input video and
-audi o streans, based on the_input systeminformation, to output a

mul Best m&rr@@mym@m}hﬂn&sﬁt{% 17 to a nul tipl exed stream anal ysis
unit 18 and to a source packetizer 19. The nulti pl exed.stre,amii e.g., an
MPEG 2 t Refeping tosthe eaawingsapraseEcambodisgeriraishe psenent iy eabioncw Weeketi zer
19 encodes the input multiplexed streaminto an AV stream conposed of
SOULEH] ¢h SddtRi1 AC PR, §adieRvsvat fy pical dippki sotictnef aff aateconding atslior di ng

medi um 100 on which to record thé stream The AV streamis processed in
BCC fr%h%&in%oéﬁﬁz?}ah?é"l %%&MEEQﬂe iﬁ?ésten?@n@é]ﬂi@. NP ahé @fruehire ofla Wi th
| 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 output
to 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 (8), su-ch 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




appendage of ECC codes and wi th nodul ati on, before being output to a wite
unit 22, which then wites (records) an AV streamfile based on _a control
signals output by the controller 23. The transport st r et JUWEA03s di gital
tel evi sion broadcast, input froma digital interface or a digital

- television tuner, is input to a tepfinal 13. There are two recording
systens for recording the transport streaminput to the termnal 13, one

being a transparent recordi ' ; f | io¥%elcam | N which
recé?r&f“ﬁ’gerf‘? eﬁﬁ%ﬁ%fd’éﬂa%%f"?’gﬂg‘ﬁm‘%gﬂ%?grr‘é ’t%volﬂf@\%eern Q@ﬂ%@?&t‘]he recor di ng
bit rate. The recording system comrand | tion is input from

t er ieiag €27, a8 adig scamteicoded ip ¢-&- ﬁ%b@é@@ﬁr&éﬁstﬁl Oiénﬁ‘rﬁ‘té" f@ﬁ%‘ﬁazz In
the transparent recording of the input transport stream a_ transport

st r eabded Mputcsrdanct evith tiel Doly ACH(trademalraystsm a Thei muHiplexenle
mul ti pl exed stream analysis wunit 18 and to the source packetizer 19. The

ens Y il [ ‘ | W input Seeminprmationn i s t he
%GH@%@%@?&@%@@%@% gﬁdﬁ% S afié, bate PSR Inpul Bees infprmadionmn

same as recordi ng anal og input audio and video

31 mpicatpda PRIRIESER, AREHT dnBpEh AL Feh 78 BUACHRE AR dfsts o1y

~recorded, the transport stream input to the termnal 13, is fed to a
denuimt b8 erdito agsougps packedizstilPi pl exes the input transport streamto
extract a video stream (V), an audio stream (A) and the system.information
(S). O (e sidtphexednitoamis erp., anMERG-Actranspoyt stieameoruan MPELS 26, the
video streamis output to an audi o decoder 27, whilst the audio stream and
the ¥§tdstream. 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.




information are output to the nultiplexer 16. The audi o decoder 27 decodes
the input transport streamto output the encoded video sté]?aml#g)a to the
mul ti pl exer 16. The audi o stream and the systeminformati ung t from
the denul tiplexer 26 and input to the nultiplexer 16, and the video
stream output by the AV encoder 1? are multipl exed, based on the input
systeminformation, and output to %e mul tiplexed streamanalysis unit 18
and to the f]ource packet i zgr 19 thhr,ou h switch 17, as a nultifl exed
stream TREbe ARRSRarest secardinggobthe, i@pLt HRRP AU SKGaLy ASERSERTLSHREYr di ng
mediumis the sane as that of encoding and recordi ng anal og i nput- audi o and
vi ddnpuisiogntdrminals1 Hds onijps dhabighe swiidh Agtoe insltipexed pireamedalisite f or
sinplicity. 16 June 2005 23 The recording and/ or reproducing apparatus 1

of 18t P8 AR (REODOHHCERALketiRGANYISTRe Ehiin@probessihg 6f fevardiag dnh&'W ecor di ng
medi um 100, while also ' recording the applicCation database information

tne SeBECRH Y Rebink Bedibnfis b Sabln i P oF sPEb G an Erdedfffmtbs T %], ©

the feature inforpation of the AY streamfromthe nultip] exed stream
analippwisaudippnd videhsignals, asdescehierabavenngt hergeds mﬁs&&ame YEARE nal 24
The feature information of the noving picture, supplied fromthe anal ysis
- uni simpHicitys generated by the analysis unit 14 when the AV encoder 15
encodes video signals. The analysis unit 14 analyzes the contents of the

i nput Vi qf%@ﬁﬂ?@ﬂﬁiaﬁsﬁdrﬂ%ﬁleﬁni % réenesdE ahsubséquetnly eecarded, rhent to the
pi ctures characteristic. of the input noving picture signals (clip mark).

ISR RHTRL G0, 0 AL IRRATIATE 581 0% ABhAUIGeR as SRATar oSt <

commerciagl ,start and end points, title or telop in ipput video, signals, and
al s (glepﬁgtaimﬁg@s the 15111put trans[l)oort stredm to extracl a video Stream (%, an audio Streat

(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.




a thunbnail of the picture and the information pertinent to stereo/nonaural
swtching points and nmuted portions of audi o signals. Th@LFbo%ﬁ I cture
indicating information is fed through controller 23 to th I pglexer 16.
When mul ti pl exing a encoded picture specified as clip mark by the
controller 23, the multiplexer 16 pgeturns the information for specifying
the encoded picture on the AV stréamto the controller 23. Specifically,

this information.is the, PTS resentation tj ta of a.pi;etur.e or the
by ese TS vt ine shaidraeRp BICRE Histarats LT M ibe ! sRoBRRh® oL, Lre.
The controller 23 stores the sort of feature pictures 16 June 2005 24 and

"t he reotusisadiiet tho A\ peearhyintle reeordingaedium d 00y whilg alspresyrdipg igm i n
association wth each other. The feature infornation of the AV stream from

the ichibf dathtaké eaformatibyisihichtcouas fod the €ilé.nThe imputonferendtionent to
t he encoding information of the AV streamto be recorded, and is recorded

b : : - : : q h
07 B SEEHaL et B8 e R Fop IOlTNE FRAAE pic I CRPRLARAnRGRILET 11
di 1t i nt inf t f t ti I , di t

of "ot 1y ¢ Feaieantpanliopo 487 AV o amORe Bl GHEeA SBER g P et er . 1 n
the AV stream Wen transparently recording the transport stream i nput

f r omnihe8 pedthe akeri@mmeand informagticaxinpud at adennaimal Y4i s unit 18 detects the
picture of the aforenentioned clip mark, fromthe input transport stream

and generpiefeatit ihfiraiaiiin onthbahosppgpitiiragsupplieti dtemehedanalysistuadt by t he
clip mark and its type. The user designation information fromthe term nal

s er R BB P By SPRFA BER PV ORI S5 EhCodeliAUBSFghlsby (N
The analysis unit 14 analyzes 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




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
t he af orenentioned input information, the controller 23 YoelingL085 gat abase
of the AV stream (Cip), a database of a group (PlayList) of playback
domains (Playltem) of the AV streag\g managenent information of the recorded
contents of the recording nedium1 (info.dvr) and the information on

“thunbnail . pictures. Simjlarly to the AV . stre the l.j | on: dat abase

| ni Giitcibe dnforighon Te tisityanis e hsbgd At Y AV SuB0R ih AR idHE s
processed in the ECC unit 20 and the nodulation unit 21 and input to the
wr i twithreiach2therwhi ch then records a database file on the recording medium
100. The above-descri bed application database information will be explained

subsequenThyfdatur@dhformatideT the A VWiredm éeom thd multéplexdé dtreamtanel yséc or di ng
medi um 100 (files of picture data and speech data) and the application

dat ?L@‘Q? 8 g?i)lﬁ:r fﬁ%ﬁﬁgﬁ% ?Hﬁil{e‘?ff % , ei?ﬁ)ecfifgg info?ﬂﬂgi?hg% B A VB LG tar e

rep uce y a repro I'ng unit ntro I rst comands a

readqout uni.t 28 ta read t he appl.icatign, database_ inforpation fromthe
e daireRpHEd: am Jsoecr et by analysts sat 185 POn ERahIE I el
database information fromthe recording medi um 100, which then reads out

t he infprimatinn iosludesthotine stamp and efdress ifermation of Hred-pigtwredn s A00 to send
t he application database information through denodul ati on and error

- COr rpfelang difcart BRSSP ot iafeiamaiitbil of sysemuine chitkapencodifgParanetdes 30 to
the controller 23. Based on the application database information, the

contght Av steatH Mt éhdhgde pint information 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




of Pl ayLi st recorded on the recording nmedium 100 to a user interface of the
termnal 24. The user selects the PlayList, desired to be regroduced from
the list of PlayLists. The information pertl nent to Pl ay'@‘jé'f‘ ZQB%CI fied to .
be reproduced, is input to the controller 23. The controller 23 comrands
the readout unit 28 to read out thesAV streamfile necessary in

reproduci ng the PlayList. In accordance with the conmand, the readout unit

28 r ads out the corr 0 t r fediwi 16 June
28 RS ol L oA B B AR B B ey sgrba@atum 16 Jun
The AV stream thus input_to th enodul n nit .29, ted by
pr ek and i 4p hle wiie outplds Wlﬁlﬁﬁdg%r?% EP&@&%@F 5% yntﬁgré@gﬁ{goder 30
to a source depacketizer 31. The source depacketizer 31 converts the AV

st r gasdiwm t106. appl i cation format, read out fromthe recordi ng nedi um 100
and processed in a preset fashion, into a stream processable by the

demul ti pl bg; e-daRriBedu \}/%;ilfﬂa%ﬁr drfabass Nuksmiditos weillebe enplaimedi on (S),
such as t VI eo stream audi o stream (A) or the AV synchroni zation,

form the e;g/ga}?ﬁ dorral n (Playltem) of the AV stream specified -by the
cont F‘é‘l‘e e audi o decoder 27, which AV decoder 27 decodes the

vi deo st ream and the audio strea out the pl a ignal and
the pl aybWdiensbelAY sts%n&ﬂefff@()&lfé&ff&{eé gfgﬁ ﬂ’&ﬁ@l‘@é%gg‘l 033)3@ i“gve| y. If
fed fromthe termnal 24, as a user interface, with the information

i NStdats hhd@pescindata) anddssapplmhmmmbzﬁpanfmqémymremﬁtedc%fhf‘ol ler 23
determ nes the readout position of the AV streamfromthe recordi ng nedi um

Rl gttt pemeiigiay, 0 comola 2k Lo

sel eCtn?gia% s W 1Ral5 & urit28 © REd oﬁP{h%daLbﬁ)‘?ﬂ:aﬁﬁnfcfa%age A efRhtion from the

recording medium 100. The readout unit 28 reads out the applicetion 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 iefonnation 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




time point, the controller 23 conmands the readout unit 28 to read out data
froman |-picture having a tinme stanp closest to the spegi ie%I Lme point.
When the user has selected a certain clip mark fromi ndext NG 'Oh%’s or
scene change points for the programstored in the CipMark in the dip

I nformation, as when the user selggts a certain picture froma list of

t hunbnai | pictures, as denonstrated on 16 June 2005 27 a user interface,

of. the indexing points or..,scene chang oi,nts stor I Ryl h ' rk, the
contlOftpeutput &ét@?%% AYsaeam @ &’é’a‘%‘ﬁ@gﬂéﬁpg Mﬁeﬁ? 0 ﬂﬂhfer‘gr‘n%t#e)‘hﬁ’ec or di ng
nmedi um 100 to conmand the readout unit 28 to read out the AV stream That

i s, thireinpabtit theldestod2datingruminds, isidenrashdated byriresed proeessERAIAAUA% a from
an | -picture having an address closest to the address on the AV stream

whi ?é&dg%tﬁ tgg?frﬁges%l%%tw HLEEC 86t®Tdrad fya bharcskepackdtizer&ddout unit 28

rea afro He specified address . The read-out data is processed
- by the denodul at i upi t. e isASEHrapg ket i zer
19 so as %)élrgeunga}cgghg%rg?%gg%%eﬁfﬁ&p%éé%g@@g ogﬁ egg@(%ded rﬁy t he audio
decoder 27 to reproduce AV data indicated b n. addr es f, .t he. mark point
pi ctread out from dhe secordg E&%Wﬁdkﬁgfﬂa’?{ Pf%‘uﬁgﬁr%dmp‘!‘ &%‘iﬁ 11?‘5‘%198’ Hgﬁtar ol ler 23
commands the readout unit 28 to sequentially read out I-picture data in

the stivasi preaassable by timadmnoltipbesa 6o T hedemultjleser 200utppisghe sKECmY st ream
The readout unit 28 reads out data of the AV streamfrom a specified random

cocTnRAR, (Shecsm anhouiadeL an 6 odat st e shft
edi tsfméﬁr%n’ia‘z\étis(}nr, f&%{n%(iﬁé ﬂfaqrb(ﬂgktd%ﬁlz{iﬁ((ﬁa%{&l) of the AV stream specified
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




medi um 100 is now explained. If desired to specify a playback domain for
the AV streamrecorded on the recording nedium 100, for exanple, if
desired to create a playback route of reproducing a port'ﬁaoh‘”§@r985by a
singer A froma song program A, and subsequently reproducing a portion
sung by the sane singer A from anohger song 16 June 2005 28 program B, the
I nformati on pertinent to a beginni point (IN-point) and an end poi nt

(OUT-point) of the playback domain is input to,.the contraller. romthe
t er @iuser intsrfage,fdhc i Eéﬂmg@@l.ma‘ﬁésmcg@ngepogﬁséﬁoés@é%a}f ﬁﬁ?%&e of the

group (PlayList) of playback domains (Playltem) of the AV streams. \Wen
t he the Qfonti@sler €23 deternanes ahpokVi stneah rehdowlvpesitioanirost thelsecadinge
recordi ng medi um 100, the information pertinent to the IN-point and the

T hot rmatior L and the
- dirﬁ@dlﬁh} %gb 36 Esg@gg%gfe A90BLNuhE J8NBYkad Ouf tHe AWNéti&dh eMhaBis, W ch then

Ies ata the PlayList so as to refer to only the needed AV

tr . 41h troll 23 al ds,t ' it .
nnéeaualEs PagnmbRniS e RREtupf SBTRAR et chsip AR Spicrub BafHEED o1
desires to specify playback domai ns of an AV stream reco dtqu on the
r ecamdiddrens glasest to theaddress ity 4 atreany gyhichas §t9ﬂ?<iut PHiHECt  the

respective playback donmains in a seanl ess fashion, is now explained. In:
‘Suckelasal biRIiEumntTh)é teardoRB uaite28 rads onadataaencthespgedigs 4delrasdi st) of
t he pl ayback domains (Playltem) of the AV stream and undertakes to '

Par il JehdL GinRER AepidRes el Y ild dlifiddblating Virfie9o SECERGeddiict 136 atiddiyni Ly of

junction points o pl ayback domai ns. The picture information at the
I N-ppi nt and t hat. at. t he : pai nt.. I i ' froma
ter AR aPoBH RASRENEGHAS B ofo b8 SRpCL (F U RARipoRE 2 Syflbeddiaty (00
unit 28 to read out data needed to repr,odu&«% t he cPd cturte% at the .I{\I—poi nt

the audio decoder 27 to reproduce AV data indicated by an address of the marx poin

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




and at the QUT-point. The readout unit 28 reads out data fromthe recording
medi um 100. The data so read out is output through the demdul ating unit
29, ECC decoder 30 and the source packetizer 19 to the cﬁﬁﬁHWﬁ%ﬂpéxer 26.
16 June 2005 29 The controller 23 analyzes data input to the denultipl exer
26 to determne the re-encoding nmpghod for the video stream (change of
_picture codi ng2ype and assignnent of the quantity of encoding bits for

re-encodin nd £ he r.e-multiplexi . x t he AV
Cncauagrars 48 bl Pl B Bieinat ARl FIF ERnd ARG RUTREDAR 02, oo
the input streaminto the video streamM audio a&,’r eam éAge andﬁli he system
i nf (ORTipain{)Sf thaplaybagk dostain isinpa i thegonitodier Z3fremdhe LLTPHRM 2 o t he
audi o decoder 27 and data input to the nmultiplexer 16. The forner is data

neededsdoitédaenc i gonaoler 23 dgeadsch Hytabhse afidho gieepdBlaylist)wift h  t he
decoded picture being then re-encoded by the AV encoder 15 and thereby

caugﬁ%%?é%@&ﬁgﬁﬁ\gﬁygg?ﬂ? Sf IfRPAY dh&hatter data is data copied froman

ori ream e-encodi ng. The audi o stream and the system
I nformat i are directly input to the muktiplexe T | Li fl.exer 16
il 01 ol exSBeiBpiseE derieh ciasedtpBam ol thE ¢S atrehfh et T
controller 23, to output a nultiplexed str eaml whi ch i a ﬁr g)c[ﬁs].sed y the
ECC reqending eestium H0, rthe infermeHonmertipantds the INopedt a8 the QY TP te unit
22. The write unit 22 records an AV streamon the recordi ng nedi um 100
baseff the ctdsure dofiadh isi ks thescpptroldet 23, omhichéhew modifics theodatatrage
application database information and the operation based on this .
1T QJETRE PR RESH afo RUIBY RAGHIYARE REUEA MV sdiefmRer Pho@bhaollex B alseed. Fig. 2
shows -
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 commands
~ the readout unit 28 to read out data needed to 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.




structure of an application format having two layers, that is PlayList and
Cip, for AV stream managenent. The Vol une | nformation rﬁ]ﬁ‘g)eszo%l dips
and PlayLists in the 16 June 2005 30 disc. Here, one AV stredm and the
ancillary information thereof, paired together, is deened to be an object,
and is ternmed CAip. The AV streambple is termed a Cip AV streamfile,
with the ancillary information being termed the Cip Information file. One

Clip AV SHEAMIIG ?@gggﬁﬁgg eéﬁt%rtﬁefaeﬁﬁnﬁ@e%er ES3tck RANS Y t

stream ar cribed by t application format. By and
large, a fileis tr ate as, te st cont ent p AV

st ré@nﬁﬁqqd@l&rféeﬁl@ﬂag oWdFHegtlr?ar’FE éﬁh"’g'ge wPt PIENEA 9 E'ﬁéﬁt&{}?nﬁ e dip
(I-picture) being nai nIy specified on the time basis. Wen g tinme stanp of

an assRgsnggdioftthe quantitpeen@dipg ibitsfoy eerencoding) ppd thmf%mﬁitlp Mmgle is
useful 1n finding the address information at which to start data readout

in tiﬁ@tegl B sEYd e %%%ﬁl'tbfihe B@V%’hbbﬂék 19 afrid ¥o Bhe Mudyiplestr 16. now expl ai ned,

'S prOV|ded or a user to select a playback donmain desired to be

Vi ewed fr ¥ Pl ayLi st
Is a set a ﬁé‘%‘gx hﬁg%ghéﬁa%&%a‘? %rylp%ﬂ 'qdﬁll gﬁgk‘hagg#élanmﬂga preset
Adip |sterrred Playltemandlsre ese alr of _an and an
QUT- @lﬂlﬂﬁtféﬁfﬂt &) andihggystemggfor @Ld-gﬁé/ o?‘?f‘éla“ Wyai)‘gl- fa%k«?ci pl ur al
‘Playltens. The PlayList is classified into two pes, one th¥hﬂgh I s Real
Pl ayilits tdatenéhpiido the rerdiotdesbdarh27 snwidata aput) ponultiplexqze gy Li st

co-owns streamportions of the Cip it is referencing. That is, the Real
Pl ayi*drﬁfcr?é"ﬂ@t% e ded fbf‘ﬁ:—@hé@dlh@eaﬂliis?dmadlﬂyythcmrdu@dpoafdhrrﬂj,tvatla stream

portion o Clipit is referéencing and, when Real Pl ayLi st
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




. operation of erasing the entire preset Real Pl ayLi st

Is erased, the data of the streamportion of the Cip it is referencing is
al so erased. 16 June 2005 31 The Virtual PlayList is not1é:5)dn%%0%g Adip
data. Therefore, if the Virtual PlayList is changed or erased, the
contents of the dip are in no way changed. The editing of the Real
Playlist is explained. Fig.4A showggcreation of Real PlayList and, if the
AV streamis recorded as a new dip, the Real PlayList which references

the got ;,%ng {ffes{'@ &rOfifla%dAhe aner?p Shfipion ndr bR, pARUP(Shat 1 ST on of

t he e operation viding " the Real PI’ayLi st at

a desired point to.split 1he RealPl I S, n two..Real Pl I-§i.s Thi s
di vi %W%&b‘?e&f‘“ GE}‘?CE’ fﬁlﬂ'F&?%ﬁ&@@n%ﬁ%%\@ﬁ%ﬁgﬁ%r‘%t%%g%gﬁ l|tpnA(¥ne clip
managed by a sole PlayList and when the user intends to re-regjster or

r e- retant filbewith thgancillans infopmatior being termed)the (i lnfermatios Tleer at i on
does not lead to alteration of the Cip contents, that is to division of

the Aip Ohsetlip AVGutensSitstordiedsandiriispendpgy & A MPEG-RetrflesplorP! ayLi st
which is the o%eration of conbi ni ng two Real ayLists into one new Real

P kb s Abeq S TR RESRAY TPGHIRGERS Bt By hiRNs e diser

progra ol'e program This operation does

not |ead to alteration of e di C ent.s, at is £.0_conbinj the clip
it sdile 18 Mﬂ@t%@‘aa Vi %ﬂﬂghgﬂ}& %tg?tﬁcﬂ%%‘? ﬁlribAet‘Pn?ﬁf?aé“F?téISFfﬁFﬁi}%?&s]ﬁ%. If the
t he ,associ at ed
st r emmthedime erisyfvithhent 6 pcpintSaimetheﬁﬂiqd(lbwicturh)abﬂégéli@éi)@%ﬁmﬁﬁi?mt ¢ is also
del eted. Fig.5B shows partial deletion of the Real PlayList. If a desired
por t,Ae Hakist "WheRaAtini s’ia’lhitp&ff difaclelsepetht tohepasspCliptisgiRtm)the €lip s

altered to reference only the needed |
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.




16 June 2005 32 Cip streamportion. The correspondi ng stream portion of
the Cipis deleted. Fig.SC shows the m nimzing of the {%ﬁ@l Elegﬁgu.st. It
is an operation of causing the Playltem associated with ] Pl ayLi st
to reference only the streamportion of the Cip needed for Virtual

Pl ayLi st. The corresponding streamjortion of the Cip not needed for the
“Virtual PlayList is deleted. If the Real PlayList is changed by the
above-descri bed operatjon such that the  streamportion of. th i

r ef er encedheyVirtial Ray Lt dy ot ccq-gwaing (dip datier g?’ﬁgefgre’p’cgstbf’gya"ta@ t hat
the Virtual PlayList enploying the deleted Clip is present such that
pr.obPlayt istey chengedbduemded rtht venténts ofitheCliplars in doevay chaegatbl eted d i p.

In order to prevent this fromoccurring, such a nessage which runs: "If
there eX’EﬁE%d‘it{i&%}{f méJRLsaPPPay}isﬁs ERH1RIRAC Fig 4 A8 hsWseaention of Realf t he
Cip the Real PlayList 1s referencing, and the Real PlayList is deleted,

t he rtual Playlist tself is deleted - |SH ' 2k L spl ayed
Tor PhaLidand H mepysiten Bl anad Gl Thb HeARALISPhER =1
confirmation or alarmng, after which the processing for deletion is
execuefengnces theserdire|(Jip suppevly ceealied pperafiginands. Al ternatively, the
mnimzing operation for the Real PlayList is perforned in PI ace of

del eti ng Fized BishbwalthOdavikiontof fheacali@iayList/thadrs theeperationl Sividingst i s
now expl ained. If an operation is perfornmed for the Virtual PlayList, the

Contﬁgtﬁeﬂfpl%pﬁsgejir R dRkfted iﬂp?rsgﬂﬂ 1hEREa] PhyIasdinéRvs Rl Pheylassenbl i ng

and editing editin I's an operati'on of creating Playltem of

. ) . Pon _
b ay DY dsian SERHMAL & BFFophEd VA% (B0 HOel Y arg FAREE M bhedlip

application 16 June 2005 ) .
' 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




33 format, as later explained. If there exist two Real PlayLists 1, 2 and
clips 1, 2 associated with the respective Real PlayLists 'ﬁhe r -
specifies a preset domain in the Real PlayList 1 (domai n'G %#ﬁg to QOUTL:
Playltem 1) as the playback domain, and also specifies, as the domain to
be reproduced next, a preset domain,in the Real PlayList 2 (domain from
IN2 to QUT2: Playltem 2) as the playback domain, as shown in Fig.6A a sole
Virtual PlayList mde up of Playltem 1 and the PlayltepR is prepared, as
shovfeliprstreamypeionThEhg §OH§$HQﬂ§éﬂﬁﬁtYFW@ RATFHOIAT the 45115 5 d5letedow expl ai ned.
The re-editing may be enunerated by alteration of IN or OUT points in the
Vi rtual PFRySCshowstisentinimizing obihedietd fayltish dtviPamgperationtod cahsingi r t ual

Pl ayLi st and deletion of Playltens in the Virtual PlayList. The Virtual

Pl aymgqfla'yftéﬁxl Jsfs]gaé}e%' wih tfg? Q%EPPE?LIi%TitB 1éfes 011 ehSsidé£in PolibRBF ( post

recording) tot rtua ayLl st Is an operation of registering the

audi st re i t he,Vi,rtual PlayList as a sub.pat ' udi o
post thelin afeid r Y@ ALy’ THE cafssRionding feBmitttnBR e il o
audio streamis added as_a sub path to the AV streamof the main path of

t he ngadeddior the MyatualiPlagbistdn delsteche Real PlayList and the Virtual PlayList
is an operation of changing (noving) the playback sequence of the PlaylLi st

shown i n Hithe RealRlayLisipsrchanged by thnabbdtedascriedbpdratioplsagh it tbequence
of the PlayList in the disc (volune) and is supported by Tabl eOf Pl ayLi st
as dgfd AR bdrichnsr arRPUIfA RReARENEY thé R PlahBistbis Jad1tedD Were3ts a
possibility that the Virtual PlayList employing the deleted Clip is present such that
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




expl ai ned subsequently with reference to e.g., Fig.20. This operation does
not lead to alteration of the Cip contents. The mark (Mark) is_pow

expl ai ned. The mark is provided for specifying a highli gﬁ" p 2005
‘characteristic tine in the dip and in the PlayList, as shown in Fig.9. The
mark added to the Cip is termed the CipMark. The GipMark is e.g., a
program indexing point or a scene change point for specifying a
characteristic scepne ascribable to contents in the AV stream The CipMark
i's Jormphiasdatey c¥plpinedne analysis unit 14 of Fig.1. Wen the PlayList is
reproduced, the mark of the Cip referenced by the PIa,Liq%(teWm be
referencdd thede usast. twheRealr Rlayppstaded2 tand gipe) lay2 jaspotiat the\e

Pl ayLi st Mark (play list mark). The PlayListMark is e.g., a bookmark point

Or aekfSHN HeMOPRY LAt Stle Wer specifiesra. prebel dexahid iigthef ReakPlayliisttb t he
Clip and to the PlayList is by adding a tine stanp indicating the mark

tinme point oo t . t }Pﬁ& , #%. 98k atd cHidsenovi ng
-the (dFé)?’Phare‘“stOafﬁﬁﬂgr‘q’F‘??fnia?ﬂW%% pﬁaesq?rlgﬂa | sg.ddcémgél]?’eqﬁent lo;'/.si,i)et hle SAV stream
i's in no way , changed b rk settin r_hy. kpde I.on er

f or restthgdopadn ¢ i%ﬁ WEPWP%&GN‘E PEXY laé’rP%efqéir%gF’Pd\é drqg‘gr,e Bﬁ“@i Efaiygﬂ/grﬁ(r@gﬂhﬂe
specified on the address basis in the AV stream Mark s.el%},i on the Cip
s bromaINZ hg QUE2aBtydtan B) e $he playbask demaingacshowg 18 égg&bt €of the
"mark point to the mark list. On the other hand, mark deletion is renoving

the Vﬁ%zﬂsﬂggﬁiﬁt snad¥ op WEPlflterananathe PlayIeemBik ppepared pascshaven im om t he
mark |ist. nsequently, the AV streamis in no way changed by mark

sett]%,%rgr by mark deletion. 16 June 2005 35 A thunbnail is now expl ai ned.
The Urbnail is a still- picture added to the -

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




Vol une, PlayList and dip. There are two sorts of the thunbnai |, one of

them being a thunbnail as a representative picture indi Cﬁ#i nl_%t%cg)%
contents. This is mainly used in a nmain picture in order & user to

sel ect what the or she desired to view on acting on a cursor, not shown.
Anot her sort of the thunbnail is a Ri cture indicating a scene pointed by
the -mark. The Vol une and the respegtive Pl ayLi sts need to own

representativ ictures,. The representative pictures of the \ol are

or ostauied subspeadlyvit e 'cﬁ&?rtqeépﬁg-f%&% SThisaRrgatogpss “%‘1\{8?{[‘:?@
representing the disc contents when the disc is set in position in the

r ecaaltiratjonmdtlbe CGlppeawdentsng apparatus 1. It is noted that the disc means
t he recordi ng medi um 100 which is presupposed to be a of disc shape. The

represent fhé ¥earkl QMuﬂ(?_ Rfndvexplansd.s THeS Lk 94 ppeeiddd tfor Bpevifpiheas a still
picture for representing PlayList contents. As the representative picture

of the. Rl i i& ] 0 b gt of the
Pl aﬁ@ﬁgﬁgg{ ﬁiarfl ﬁtg ﬁ’gﬁé F’?ﬁ? &e@%%%‘? ?Q/{el%p}?igﬁ {]';52’)&&5 vﬁe%@rl?i@t@'%e'yh?eadi ng
picture at the playback time of 0_.j.s_po essar.l an optinum picture

r epr@gshedded tadhe St iy termsd ﬂllehgilHMﬂ’hi 2% gF I a%/lg 15 Stgp’a‘h Ppgiahal
picture as a thunbnail of the PlayList. Two sorts of the thunbnails, that
i s tindexingnoiat br asceme chepgepeoint £o1 specifyinga eharagieristicsgennasoyitable and t he
thunbnail as a representative picture indicating PlayList, are ternmed nmenu

- thunin@jpténts $ fIECAM G rdRAU THE OYipIlal & is gélﬁzrd&ﬂmsé.gﬁ}ttb@laﬁalysﬂsenﬁl W these

thunbnails need to be read out at an el evated speed 16 June 2005 36 from

th bsc. T g ffiegl | di;
tnorey e L When dho Plabl B fPholect 308 halk SOUR Ol RlertiGdBiMhe
pi ct urei_ext ra]c)t ed fromthe

- 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.




noving pictures in the volune, but nmay be a picture captured froma
personal conputer or a digital still canera, as shown in“g“ﬂi%& On the

ot her hand, the Clip and the Pl ayList need be marked with / Rar ks,
whil st the pictures of the mark points need to be readily viewed in order
to grasp the contents of the mark psitions. The picture indicating such
mark point is termed a nark thunbnail. Therefore, the picture which is the

I
% B, B BRSO TR0 Y O B Rt g
b h ff he Pl ayL d th h “whilst -
o T bt B et e DR kRO il

mark thunbnail. In distinction fromthe nenu thunbnail, the mark thunbnail
i s adbumbnal ag.a reprewntatbrepitire indicadeg thewprientai | This is maislyaysedst
while it is not requested to be read out in a short access tine. So,
whengy &'maint pieriredh! order £6# mé ﬁﬁlar td e EtOORAIhR radhe/ @ésﬁe%mpdiéw

apparatus 1 opens a file and read s out a portion of the file, vvhlle t here
s n e r. rtion of
the AR %{%&Efr?%@%r o e <o R g 1293%0%@351%@2@%% ti e,
For decreaS|n t nunber of files present in a volune, Is preferred for
the SEHCHRIF ‘k thunbnails to be stored in oneflle Wiile the

Pl ayLi st may ovvn one menu t hunbnail and plural mark thunbnails, the user
i s not redqbené&lume m,dﬂmtrcspm:tlvelBlpyﬂlstsaneewto(wnabpgesentwv@plptum& sel ect ed
t hrough Pl ayList), and hence there is no 16 June 2005 37 neceSS|ty of

pr oviTHe tepfesBhtative bRt of thed VistufileoN® presu éﬁﬁiséﬂlt@rbé)ﬁéwﬁﬁk iifla
t hunbnai I's, mark thunbnails, PlayList and ips. In the nmenu thu na| | -

fil ed@lﬁSngt’rﬁtﬁ‘ijg el bwmn?‘éﬂréséﬁtﬁ}@ ff9disc 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
fepresentative 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




fromone PlayList to another. In the nenu thunbnail file is contained a

vol une. thunbnail representing the contents of data reco&?gd gw %he di sc.
In the menu thumbnail file are filed thunbnails created 13 SMEAPOP ayLi st
to another and fromone Cip to another. The CPlI (Characteristic Point
Information) is hereinafter explaingd. The CPl is data contained in the
Cipinformation file and is used mainly for finding a data address in the
Clip.AV streamdfile.at whi.ch to . start the d r eadopt e ti st anp
o ' Fe oS b i ciieRs bogn e ap rosm it e SR Hhnt B dngsiierent "o
sorts of the CPI are used, one of them being EP _map and the_other being
TU nfile. This emerspsary for|the mnepu ghumbnpids te beapctrss extiacteskfrem thom t he
el enentary streamand the transport stream This has the address

| nf omeRin®pictees G0 the neblahe, Hut emagfbent pictmel oaptured thvan A/ persormain at
which to start the decoding. One EP data is made up of a presentation tine

st a%&ﬁg@vﬂqgﬁd@ﬁg%ﬁgﬁ%ﬁS“SiSﬂOthM%G‘eam of the accessing unit

assocl a the data address being paired to the PTS. The

EP map is,used inly . for two es..Firs it ks, used for. finding a
dat " adaPaaEe o Batids e CUBARE e RS ListncEs by mankBa SEREPLRRARER { e P
in the PlayList. Second, the EP map is used for fast forward playback or
f-ast whisetheepiptuaghat the mark ppints ewf th hereadily viswedan erdeetmgisyPihe

recordi ng and/ or reproduci ng apparatus 1, the 16 June 2005 38 syntax of

t he &dritentd (fahc hearkpdsydenk. (TMe fHetuepindicatingadut mack peimbrisiextnomd 4 he di sc.
- The TU map has a list of tinme unit (TU data which is derived fromthe

arri j 10i h . : (. QLR iHahi
"t e il Thofefolchfhd SiRRENHICRACHE origiip of AR ubblalids |

and -Itnra]uenlgaatnaex daq:geef ar ptoﬂft p'ai\c\:/tu?et: 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




.-streamis.

When the recordi ng and/ or reproducing apparatus 1 records an input AV
stream and the syntax of the stream cannot be analyzed, a TU_ map is
created and recorded on the disc. The STCInfo stores thel@H®EA Pnuous
point, information in the AV streamfile which stores the MPEG 2 transport
stream When the AV stream has disggntinuous points of STC, the sane PTS
val ues nay appear in the AV streamfile. Thus, i'f a tine point in the AV
SBFCifi' d on tHE PTS ﬁasis, the PTS pf the access point is
i nsUGeSS IR P PRI Ty “'Ell’i“ﬁ > Moreover, an index of the continuous -
STC domain containing the PTS is required. In this format, the cpntinuous
STC dormi Kigakdi shewsi thaeselatian betwieen the syenus Hirabrails, aﬂgris%-@é‘&ﬁjgnce-i d,
respectively. The STCsequence information is defined by the STCinfo of
t he Blayb.istniner @hps ornfthe enemhthuiThabfiltearefiled msnuskanbnads prowided eam fi | e
and is optional in the AV streamfile having the TU map. The prograns are

eac hfrsnf%le%gg&t % a‘?xl?‘?ﬁ‘@r[“ qﬁ@égﬁ@ﬁmxﬁﬁgnmﬂms &onblificd QyS6Rime i me base

for ‘synchroniz reproduction o ese streanms. It is useful for a
reproduci ng apparatus (fecordin ngdlor re duci argt une 2005
39 lt?'anctFlagl. iéjlﬁ%ﬂﬁﬂ!ﬁmhﬂ%goeg?ﬂégﬂ? sdjaé? TEROIAGC SO éﬁ%ﬁﬁ?‘?orﬁ} q’gjgenélecodi ng.
-~ These contents include e.g., values of the PID of at hans t packet
t r-artmimbnaikfilerare fled thormbnailscreated feom ang Maykishioanqther 308 8% vi deo
-.or audi o conponents, such as HDTV video or MPEG 2 AAC-audio stream This
i nf oClipttb @Aotleruseful for creating a menu screen foy illustrating to the
user the contents of the PlayList referencing the AV stream It
The CPI (Characteristic Point Information) is hereinafter 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




is simlarly useful for setting the initial state of the AV decoder and the
denul ti pl exer of the respective apparatus. For this reason, the dip
Information file owns Program nfo for illustrating the pT%&rﬁrﬁ(@éntents.

It may be an occurrence that program contents be changed in the AV stream
file in which the MPEG 2 transport385treamis stored. For exanple, the PID
of the transport packet transmtting the video elenentary stream nmay be

changed, or. .the conponent t f e video stream ma h from
SOTAAFBF e SHETPEOLpaATHy SO Br B2 P PireRraanore o afane B5fnt o of
programcontents in the AV streamfile. The domain of the AV streamfile
i n whi ch The T/ ogaphas edist ehtimerwnit(U Y dagrwhichiis desvad from the atvabquence.
Thi s program sequence is used in an AV streamfile having EP_map and is

opt | gpR! pdift BN tHMrahsRATPpALRe ifigwi thgoukh AaligitdlnatafaseThiemffutidstine defi nes
the sel f-encoding stream format” (SESF). The SESF is used for encoding

SR By 2o eroy PO e, BREAMURE APt IOt TR AN SO - oo

m-e o meme-- ---- -- 16, June 2005 40 The SESF defines | enentary stream
 per t When thegecpiinpensloreepiodneing araralin Lsgordransopul AALHTEAHAN he
-recordi ng and/ or reproducing apparatus | encodes and records input signals
in tthe SYRSK oﬁnhelsﬁganpcalmotgeandazadwﬂ THc onapsis coentedand regorded anghe o) ~
broadcast stream uses one of the follow ng systens for recording on the
recog@ding nmedi um 100: First, the digital broadcast streamis transcoded
into an -

The STClnfo stores the discontinuous point information 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




 'SESF stream In this case, the recorded stream nust conformto SESF and EP

map nust be prepared and recorded on the disc. Alternatively, an

el enentary streamformng a digital broadcast streamis 16 diecd¥ad to a
new el enentary streamand re-nultiplexed to a new transport stream
conformng to the streamformat prescribed by the organization for
standardi zing the digital broadca8? stream In this case, an EP_map nust
be created and recorded on the disc. For exanple, it is assumed that the
i npqto@igﬂa)rmimo&ntw&ﬁﬁt@ts ofiars A streamgaior to dstdocoding. iheshieontsnis
(standard appellation of digital BS of Japan), with the transport stream

cont @kl h ' AN RI$0A® audid epxridebhe HDTV
Vi dté@é“s]??%ééﬁ’ ?Saﬁ{%}?ggggg??gﬁggas T\r; fﬁ%}gég&g reammgSvhi (E:uﬁ SDTV \?i deo

stream and the original AAGC.audip stre re re-mul iipl I8, The
SoreepeRary St 105 b ot B Yftatn AR ek B BB IIRT Pridog g
format. Another system of recording the digital broadcast stream on the

r ecor MBEG-2ediAGnaudio streamo Hialk snkormationis HeeTubiol CasHINEA MEBY SCHSH:
transport stream that is to record the input transport stream unchanged,

i n by husteseng tietheRiserthd corftentswfahe Play istirefei2a0mg the ANdGstreaswr #ed on t he
~disc.” Alternatively, the input transport streamis recorded transparently,

t hats b8h; ' &ﬁﬁ% i ' ndascddes Baa diedl demnltipfegér case
TU_%%%@@H&S%&%%% r gﬁgrlgietgﬂgﬁat?%gﬂgfgc. The direct or?/ and the file are

her ei ngfter eﬁgl ai ned. The recording and/or reproducing apparatus 1 is

her O 1B feSPEGHYE APBARANS DVR (digital video recording).

_ 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.




Fig.14 shows a typical directory structure on the disc. The directories of
the disc of the DVR may be enunerated by a root di rector¥ I ncl udi_ ng " DVR"
directory, and the "DVR' directory, including "PLAYLI ST"1&iyneciQ9py,
"CLIPINF" directory, "M2TS' directory and "DATA" directory, as shown in
Fig. 14. Al though directories other than these may be created bel ow the
root directory, these are discountéf in the application format of the
present enbodi nent. Bel ow the "DATA" directory, there are stored all files
~and dir ecTle SESHdefines bactlemyntarg sh¢Riapgitineat itornhé AMBPEG-2THsnspOUR'
‘directory includes four directories. Below the "PLAYLIST" directory are

Pl acetaReahd e Vistlea ) WiV fHddk cdtddyd-Arfd/or E@(ﬁﬂﬁﬁ%g?}bﬁ&tusﬁf&ﬂcb@éﬁ er

directory may exist 1n a state devoid of PlayList. ow "CLIPINF" is

o "R spoilinpRLRR ip 1t SEREAH HR b S redTRd p icortiPg B G BSE. TG ¢

data broadcast, such as digital TV broadcast. The "DVR' directory stores
" the fol | oidigital biegdcast strepm uses onergfdhgfpllowing sysiems fop BORAMEPLHVR
directory to store the conprehensive information of an application 16 June

2005he 42cominey mdtiliowl O0eFIMRth déigitadbroaddast streamtisiemmscoded intofan dvr. The
filenane is assunmed to be fixed to info.dvr. The "nenu.thnmb" stores the

- i nf e is@egigfrfﬂ I8 EadeOthd RRoTBY stk bt it confEieh QW SHSE BYRBF ey or y,

t he'r' e nus ) O or 1 mark thunmbnail. The filenane is assumed fo be fixed

2, Wi Bl fod RELSaLoRQuTRRE huronei (s (11 ey ot et

: Preture. E]etleﬁlvgtfvgley,D%R e(]jéxilgg‘fa(r); ys’treta?ne rf(e)mrlr}Jn%t abgig%ai)rbrtl)aggz{s% étr%‘é;”xP i . The
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




filenanme is assuned to be fixed to "nenu.thnb". If there is no nmenu
thunbnail, this file may not exist. The "PLAYLIST" directory stores two
sorts of the PlayList files which are Real PlayList and 8 4ng490p ayLi st.
An "xxxxx.rpls" file stores the information pertinent to one Real
PlayList. One file is created for gach Real PlayList. The filename is
"XXXXX. rpls", where "xxxxx" denotes five nunerical figures fromO to 9. A

file exten st .be. "rpls". The "yyyyy.vpls" stores the information
pertqnﬁlerﬁf:"{‘ga%:)%% diSGal PlayList. one file with a filename "yyyyy, vpl s"

is created fromone Virtual PlayList to another, where " ¥1¥ ". denotes
five nurehltemativiedyyrtde inpuhiranspord stream; is deeqided JErDSpALan 1% %p‘ﬁ an  The
"CLIPINF" directory stores one file in association with each AV stream

fi | @npilh@angFat stredmiis récorde@uinphimod; imwtich thseTtomags sourdited and one AV
streamfile” (Cip AV streamfile or Bridge-Clip streamfile). The filenane
is " ~Cl.biy, sshere "zzzzz" denotes five nunerical figures fromO to 9.
A fi é@geénlg{ehre (;rlu\égt be "clpi". 16 June 2005 43 The "MTS" directory

stores a V streamfile. The "zzzzz. nPts" file is.an AY ile
handl ed blA§ ngﬂﬂi}’@g&t g?ﬁ H‘W‘Eﬂ ﬁgreéngqrpew}ag{e ea irlego%ﬁﬁ%%%r@( JJge- dip
AV streamfile. The filenane is "zzzzz.nPts", where "zzcz[zz" deg;ﬂtgﬁs five
numeepreducing gpparatds bris Gereinaftendesaribedase PR (digital padegpcordingle » paTA”
directory stores data transmtted fromdata broadcasting. This data may,
f or ﬁgﬂmpélﬁ)wbﬁ t¥PlcabdirbBlogy kiruetire Shehe Wit xThadirebwrismdithe discsf each

directory (file) are now explained. Fig.1l5 shows the syntax of the

"1 nfifle HUR iy Be el s Toof diréctbfy ARUGIHB ‘B VRN difechitiys 816 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




that is DVRVouneQ Tabl eOf Pl ayLi sts() and MakersPrivateDataO The syntax of
I nfo.dvr shown in Fig.15 is explained. The TableOPlayLists Start address

i ndi cates the | eading address of the TableO Pl ayListsO i P &% t he

rel ati ve nunber of bytes fromthe | eading byte of the "info.dvr" file. The
relative nunber of bytes is counted,beginning fromO0. The

Maker sPri vat eDat aSt art address i ndi cates the | eadi ng address of the

Maker sPri e a ' .erns _of. the relative nu r..of rom t he

| eaaﬁﬁaf- bﬁaﬁi"%e?ﬂy ﬁ#ﬁ?&?‘&ﬁ)’r there, @F’Slrﬁs ¥ splk Wg'dﬁfg'rrb@{é gﬁ""@@?éégi s
counted fromO. The padding word is inserted in association with the

sy ntassunted tobedixed to, infp. dyndl e menu.thypbi’ skeies fusinfprypation peplinent 18,

paddi ng word may assume an optional value. The DVRVol uneO stores the

i nf cihpmiéMNtheindtnails. tldowaht DVR difectdry, threimaust beli0sa)l. maikthitabatadws t he
syntax of the DVRVol une. The syntax of the DVRVolunmeO shown in Fig.16, is
now Al T ' wndi GRL#S jjlchar act er
ot ¢ EPENRAR js SRl G Es LB, T s Bt
nunber j.s encoded to "0045" in association with |1S0646. Length is denoted
by & fbhfeWirﬁ)ﬁéﬁlgftnt egers indicating the nunber of bytes fromdirectly
after the length field to the trailing end of DVRVol uneO. The ResupeVol unmeo
 menori zesThéénfarkdhanbe ol stpresrbeinfarmpatios: pagtinenieto Waermatl thum qlgf
reproduced | ast in the Vol unme. However, the playback position when the

- userpififie] Nt Belowtibd DVR diektorf, tieze Reast BE dyds dtmark thembhatluaThel ayLi st
I's stored in the resune-mark defined in the PlayListMarko (see Figs.42 and

43) - gifeh @k is RO 16 bRt P mERE BRBUMEMALH R G0 TRAuSHBI®Rai] tHisie

_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”.




ResunmeVol uneo shown in Fig.17 is explained. The valid flag indicates that
the resume_PlayList_nanme field is valid or invalid when this 1-bit flag is
set to 1 or 0, respectively. The 10-byte field of resume'Pr'diA+SP nane

i ndi cates the filenane of the Real = PlayList or the Virtual PlayList to be
resumed. The UTAppl nfoVol une in th(?3 syntax of the DVRVol uneQ, shown in
Fig.16, stores paraneters of the User interface application concerning the

Vol urme. Fig.l18_ shows the syntax t he nk oVol » Fe: tics of
whi ch ar érh?o(\lM@Fxrﬁf sirgstpry s 85%‘lﬁ‘&S??Wﬁéﬁh%ﬁ%@?'ﬁée?%ﬁ%ﬁgy es the
encodi ng nethod for character letters  encoded in the Vol nane. field.
The sereaodiilecharell by tor P38 system: d hinis a&lipssV stgamtiepr pﬂﬁé@@-- He 8-bit
field of the nane length indicates the byte |length of the Volunme nane 16

Juney QAR A nfB1d. N A Rlaine it Mz YelmoR” natrerd izekzlz” démetesdivemumariealf i el d
~indicates the appellation of the Volune. The nunber of bytes of the nunber

~of the na I t ouNt e u she field is the nunber of valid
chat# e} g%%g)r}l%r;di%aﬁ%se’a%‘iéé\%o lliérrtg\;éaplglgﬁE ation. The values next follow ng
these valid character letters be any.val ues. .The Vol . Dr t flag is
a flag i %%@WWH@Y@FOW%%Q%%%%# ofth dgﬁgbro%g%g%ég%ﬁﬁe shown

to the user without limtations. If this flag is set to 1, the contents of
t he dvtd 1y, Soeexdmples be XMIcopMIEGt falgs( r epr oduced) to the user only in
case the user- has succeeded in correctly inputting the PIN nunber

(passwor dpe gfntﬁf'hﬁd {Hd Sehdritice Of chéh Birettosy (i) ard sowkxplainadb| Rigel Sar e
allowed to be presented to the user even 1n case the PIN nunber is not

'n p%ho% the %yrlféa?(ro'f the “info.dvr” file. The “info.dvr” file is made up of three objects,

~ thatis 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 aS 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




| f, 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

i nputting the PIN nunber, the recording and/or reproduciH@Jﬁﬁﬁﬁxﬁtus 1
denonstrates a list of the PlayList in the disc. The limtations on
reproduction of the respective PIa¥$ists are irrelevant to the

Vol unme_protect _flag and are indicated by playback-control-flag defined in

t he UTAppl nfoVol ung. .The PIN is nmade _up of r j I gu of from

0 t shaxacteic rketb@frsmr%ﬁtmg theo JEES1PR é.‘&‘&'g’-lﬁcﬁ%n%‘teqﬁﬂ ﬁ*?’@ééﬂ?%he@%. '@Ee ref

thunbnail -index field indicates the information of a thunbnail picture

addedrsion tinenbet isrencotied 16 80045 imassostation WHBISOG48 d is of a val ue ot her

than OxFFFF, a thunbnail picture is added to the Vol une. The %gunbnail

picture | £dendted bituridichéd teddre ipilichting ths nuefter efibgtesusi ng t he
e e hunbr ?

16 June 46 val ue he ref-thunbnail -index 1n the nenu.thunmb file.

[f th f-th Llqi . i [.S: i~ b o t hat t hunbnai |

oi ot ey ARAThA LT Tield Gt i odd af DIVRIBRERLG? N3 & e e
t h in Fig.15 i | ai,ned,, T Tabl | qyLi h

P enan i ResumeSiptamely REmowRs thes frepans, of ha ey by E &g

Pl ayList files recorded in the Volune are contained in the .,
Tabivégugl Rldyilsisiaepriducid Tas e tieV alumet Howsyen dheplayhack pagibisaiv i uence of
the default of the PlayList in the Volune. Fig.20 shows the syntax of the

Tab iifePruptdd SR vbicheMiRX Real PlegListloe the WiualPlayhist is stored
of t h@%ﬁ%éﬁﬁaﬁyupﬁfn% cat esf our char agt erlettersindicatingthe version

TR b g G s o rce L

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




Length is a unsigned 32-bit integer indicating the nunber of bytes of the
Tabl eO Pl ayListo fromdirectly after the length field to g? tralllng end
of the TableO PlayListo. The 16-bit field of the nunber Odst s

i ndi cates the nunber of |oops of the for-1oop inclusive of the

Pl ayLi st _file_nanme. This nunerical ,figure nust be equal to the nunber of
Pl ayLi sts recorded in the Vol une. e 10-byte nunerical figure of the

- - PlayList file nane indicat ane of .Pl,a shows
ano%/mfﬁﬁa@dﬁﬂ thp Y alurae_nme ﬁéktaﬁ}ea{x’o T ARG g@d" (éyefﬁégﬁpﬁ}ﬁm%}lsynt ax
shown in Fig.21 is conprised of the syntax shown in_ Fig.20 in \é\,hlch IS

coniitie ¥ dlineie UTheptumbdt afitiyites of the nsumbersafithe ﬂaﬂ@_}‘ﬁ@%@ &Pw&@ﬂ

UTAppl nfoPl ayLi st, it becones possible to create a nenu picture sinply on

r eaﬁ'é aF ftel Fiktesis 1 ﬂﬁ&ﬂeeﬁefiéah&éhé&abdeeﬂﬂ adicatstheRrumelappel lation.

exp ana lon 1s premsed on the use of the syntax shown in Fig.20. The
SPI’I vat e Lnfo. ||]95’2;L Aleal ned. The
hepralyes B?D%ttg’uloém ?ﬁfe‘éfﬂfa/é azljfji% i%tﬂe na eﬁe'a ?ﬁe recordi ng and/ or
) reprodum ng appar at us 1 to insert private data of th maker i.n.
Maker sPr |ﬂm¥9glmmfpéﬁd_sﬂé%lsa4 agyndle%e%ﬁ% Bhet ook Wﬁym%s The
private data of each maker has standardi zed maker 1D for |deni)| fying the

makafoluhee bas biedfioven to tthe Tiser whtlaartdinitatioaDadf thiseffag éneehi 40 dnllitor nore
maker ID. If a preset nmaker intends to insert private data, and the private

dat Lofterfls Qﬂﬁ@‘\@ﬁ‘g{ﬁme%gﬁllo'&\%d&bﬂ?@ heseArRdrgRddude I£ethfhlusesﬁnliyviat eDat a0,

he new private ais added to the I\/akers I vat e a0 wi t hout erasing
the re-existi

e B A oL P i s
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 accordanee 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




Maker sPrivat eDat aO Fi g. 22 shows the syntax of the MakersPrivateData. The
syntax of the MakersPrivateData shown in Fig.22 is expl aj‘(gﬁd. %’JQ% ver si on
nunber of the TableO PlayListo indicates four character | Y% ndi cati ng
t he version nunbers of the TableO PlayLists. The version-nunber nust be
encoded to "0045" in accordance w,th |SO 646. Length is a unsigned 32-bit
I nteger indicating the nunber of b§ es of the Tabl e Pl ayListo from

directl afterthelenthfleldtothetr f t h
Vak Siodied ot Liheapht bmg' )wmdbwegwaﬁlmﬂilaﬁ f‘eg@ﬁ? thpgnall indexy, ng end

address of the flrst 16 June 2005 48 npd_bl ock() in terms of the-relative
nunifisld af ORYFEF, ftriadidabes thetdithgmbyad pictorebas hekeadded tpatheDdewe. The
nunber of maker entries is the 16-bit codel ess integer affording the

nunber ofrRntipiee)fPfa #Lhﬂgﬁ‘iﬁé ol datsy nedt Shdvne i Bigoll 3 i3 explained. The

NhkersPrlvateData nmust not be’present two or nore maker private
~dat h ket I S uahe npd
bi ot gy L7 88 Bin Gt élg%?l éﬁiﬁst“@f%% Hlay LR} o ste
terms of 1024 bytes as a ynit For exa e, d block Si z
 naiBaybisty nall (Raybiste fes Geeoried” whome. olias B SonaHET d&wi‘é? "of npd
blocks is a 16-bit unsigned integer affording the number of npd bl ocks

contBibieOfPhayLiist(), Metlieh bl «QIRIDRL () imtica mlayback srquesce of Timsi gned
i nteger indicating the nodel nunber code of the DVR system which has

cpe O R b e, er - model - code 15 & 16- it unsi gned
| nteger Iﬂd!ﬁsﬂor\])gs {2y Pd&It the TableOfPlayList(), 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 show-s 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




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 s18Jure 4000 ynsi ghed
i nteger indicating the nunber of the npd bl ock nunber at which begins the
maker private data. The | eading egc} of the maker private data nust be
aligned with the | eading end of thé€ 'npd bl ock. The start_npd_bl ock nunber
corresponds to a variable j, in the fqr-1oop of hhe npd bl ogk. 'I;ﬂgx

mpd TaNgOfPlay Lists2-he fallsyigeerplanalden is perraised i theeuss FSXNe maker 16
June 2005 49 private data. The npd_block is an area in which is stored

mek ehown BFiy.@@ta. Al of the npd_bl ocks in the MakersPrivateDataO nust
be of the sane size. The real PlayList file and the Virtual PlayList file,

in other - ANl NI MvY Rhswn2ie Fex b db rexglainied. 2Bhehows t he
synt ax of@é@%@r%?é‘?% al%ﬁggfilst) Vand ‘;/V;I/lyyy. Sgp()l S (\r?(ri}t ual Pl aylLi st),

whi ch are of t sane syntax, structuce., Fa h 1 Pl

yyyWaksrsP I}‘?t%ﬁ@ dd B%th‘iierqeetool&eggfts ,th‘%zhrgl?k(l%fs CEI %ﬁ_ii)sé?g&ﬁgl %{@gt Mar kO
and MakersPrivateDataO The PlayListMark Start ,_gﬁldms I.ndi (iat}e he

| eadieproduting sppatfatusikto insery priveigdatoo! the makerndae SR ENERY a?ﬂ.ﬁrber of
bytes fromthe | eading end of the PlayList file as a unit. The relative

nunby spbciay hpplicatiamuwt diffetertroonepaniesh el hapdvaterdalavé eachmaker §adr ess
i ndi cates the 1eading address of the MkersPrivateDataO, in terns of the

i S e B e R Tl vor & The. padd ng wor d
(_padﬂaﬂ%r%w:)tebgtz{d] ?nearytceocllxte_ixirﬁ QECST HRRE fdklet Ny e syntax of

If a preset maker intends to insert private data, and the private data of a different
maker is already contained in tﬁe 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




. present ditearpdrebioeks IsizedsipAiGabit uasigned infegeinifgrding ongm

the PlayList file, with N1 and N2 being optional positive integers. Each
paddi ng word rmay assune an optional value. PlayList will be further
explained in the following although it has been expl ai netP $##1€cd00y. A

pl ayback domain in all dips except Bridge-Cip nust be referred by all
PlayLists in the disc.. Also, tw nore Real PlayLists nust not overlap
the playback domains shown by their Playltens. in the sane Cip. Reference

is made .to Figs.24A, 24B and .24C. For Clicps her e .exi 1 ne 2005
50 HH?‘L@;%%‘FQ gﬂderﬁé%l(’% #E%ﬁ%@%‘{"g 1nu;51§19¢5rh€’<,\ﬂ1ytieﬁ f&?ra.téﬁiéadﬂﬁésb%}r%l (gf ﬁlg obser ved
even after the editing operation has cone to a close, as shown in Fig.24B.
The MilkarsPrinhteData()s Thraupember vofemeakesyentsies is Hg -illé-t%smi?le%aﬁegﬂfayu sts.
Referring to Fig.24C, the playback donain of the Virtual PlayList nust be

Conhﬂo@@ﬁtgiﬂhé hgumibay bk kerdde®i of ahd himkehepRvadgeatl iinchidedbar kihdormai n.
There nus not be present in the disc Bridge-Cip not referenced by any

Vi | B ' h ' Ly ' i | t
s M BTl G TERE Pyl iy B0 riRpi oy B6 phlR el pEUGREAREEY | Com
l.i st d, if the CPI t nt al ' he P, |stOis the EP t
andhenghieems mekge LV HEAS ST EPATY deo and audi o)+ Lhe.

Virtual PlayList may contain one SubPlayltem |n the Pl %%t'ﬁfécg I.n the

S1Z%cor di ng.
The nunber of the SubPl ayltens owned by one Virtual PlayList nust be Oorl.

T B e er e oer Tl cates four character
| eULRT Size"S¥ Ghd Prﬂ)cf_hﬁock 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




ver si on nunbers of the PlayListO The version nunber is encoded to "0045"
In association with | SO 646. Length is a 32-bit unsigned integer
indicating the total nunber of byte of the PlayList( as & -G 0foéctly
after the length field to the trailing end of the PlayListO The

. PlayLi st _type, one exanple of whicjgis shown in Fig.26, is an 8-bit field
I ndi cating the PlayList type. The | type is one-bit flag indicating the

- value of the GPI type, of .t.he dip.16 June e

b iR Jatind tsympHeb kR G Rt IEh SpFopeH, kst PHERENGEY, AN &S,
~all Cips referenced by one Playlist nust be of the same values. The
nuntiey mpid_plagkistio the MakersBrigateData()anpsidecef the $aneSiZember of Pl ayl t ens

present in the PlayList. The Playltem.id corresponding to the preset

Pl ayl t emTHesreBEP]aygdstifiletdirl theedirand PlayLisbfilé inthél eprdsmxxappplirs in the
for-loop containing the Playlteno. The Playltem.id begins with 0. The

ni i i | ' Al ' 18¢ReAMMPIa Lk
SubATa Py ST IS e EEPR N, B thopky Byt b ERRGIAIN RIS LI i 0
stream pat h udi o s am.path).i.s a t of a sub _pat T

) nanfun by apis Critel PR Tpeay whidhud st fhé et iR shiclue Bachofthe 1.6
UTAppl nf oPl ayLi st stores parameters of the user -interface I "c%’iaon
conzaxmknpls tand Miyyyyivgls s gnade smmftﬁée%y?hlﬁﬁtsofthﬁhelsuﬁﬂgﬂlkﬁ | ayLi st ,
which is now explained. The character set is an 8-bit field indicating the

et Ipesl I RIMaFGY dnd MakbrePavawsDdtel) er s encoded in the Playlist_name field.
The encodi ng nethod corresponds to the values conformng to the table

Isg(r)]\é\?hi g . .eﬁ elgi %{?@&aﬁ'ﬁﬁ%ﬁ%ﬂﬁﬁsks ifidlicBtel’ thé | Rlading dhgdiesdof Mehebyt e
| 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




indicated in the PlayList_nane field. The PlayList_nanme field shows the
appellation of the PlayList. The nunber of bytes of the nunber_of the
nanme- | ength counted from left of the field is the number'®fungA903
characters and indicates the PlayList appellation. The val ues next
followi ng these valid character Ie%@ers may be any val ues. The
record-tinme-and-date is a 56-bit field storing the date and tinme on which
16 June 2005 52 the PlayList was recorded. This field is 14 nungrical

f i gwosrespondipgaigal Rlay histe a5 showaup/Hg e TL&BHB l%ﬂg%ﬁi&&“l s pie y coded
decimal (BCD). For exanple, 2001/ 12/ 23:01:02:03 is encoded to -

" 0x 2RO ¢4RAFOIHAATON HEbeoths &t & closesamsiiewhiin HigdB.i werederien glliGléps ot al
replay tinme of the PlayList in terns of hour/ mnute/ second as a unit.

Thi [ 4 i j j in binary coded decimal (BCD).
For ﬁlél?(%atﬁrjpﬁd‘él,e%(@:%g%fg%ﬂs 8%%%5!%%%1 ?0 0?%30". The valid _period is a

32-bit field indicat.i hg val id ti i . P i is field
is 8 nunﬁquéﬂmg it%&ﬁlggﬁgcﬁ@eﬁfayﬁa&% g?’ Fpagf‘ noﬁegggglghqd%lg&%* Iﬁ%gc%%’l The
'valid_period is used in the recording and/gr repéoolg1 i ng, apparatus, 1 e.qg.,
whercontaingd tythie playtiask damnain and én the BrdgeGlinplysas ‘E%'@g}n-?@'%%'ét
autonatically erased. For exanple, 2001/05/07 is encoded to "0x20010507".
The g lyerpreftSn ahd disei Bridgsi@ipedoi refegaced byiayt Virguallayhkisér of the DVR
pl ayer (recording and/ or reproducing apparatus 1) which has been the | ast

to updat en%.g ﬁgfgf}ﬁ’tﬁ&; cEHﬁi;?%gUﬁlee'l‘ﬁPQﬁdtHeoPWﬁimJ B @ststontath to the

|l icensor o mat . maker. code is a 16-bit unsigned integer

RS, TRES AT AR s BT on o et bl el (o
the cr(r)?llt(:igleéil\qr? tl?g %lz{yefigtidl ?sd ﬂ}chEPl_rin%gnt?ge %fndt trlllg }Rgﬁist_type is 0 (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 ownedrby 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




format. If the flag of the playback-control-flag is set to 1, its PlayLi st
I's reproduced only when the user successfully entered the PIN nunber. If
~this flag is set to O, the wuser may view the PlaylLi st wi th

necessity of inputting the PIN nunber. 16 June 2005 53 If the

wite protect flag is set to 1, the contents of the PlayList are not erased
nor changed except the wwite_prote§¥_flag. If this flag is set to 0, the
user is free to erase or change the PlayList. If this flag is,set to 1,

t he refecanatidriyy thedlayltempy auliey thy SulffayKeos). 1Thethsypas deliaedritsdigge
requesting re-confirmation by the user before the user proceeds to erase,

edi fCpg% @/SIIVCHP§ fefgeRbaY biySbne TheyBReImibtale it thei serbivaludshe The
wite protect flfag is set tdo 0, may exist, the Virtual PlaylList,

1 EUTE e Py B "Gl SRR PR L R RRL SL A Bresentin

desirous to erase the Real PlayList, the recording and/or reproducing
appéh%lﬂiiylllsﬁssues an alarm to the user as to the presence of the
aforenmentioned Virtual PlayList or '"mnimzes" the Real PlayList before
erasi ng (e Remiltdhail icetrespdnding foathedprfdsaty Playltem() is defined dtyolhe i n
Fig.28B, it indicates that the PlayList was reproduced at | east once since

ST e élf‘c‘éqhdﬁﬁich%rl%glteﬁfo hppédis $Rithd ﬁoﬂlo_dgat coritaiigpilesPlayitenihe
Pl ayLrst was not reproduced even once since it was recorded. Archive is a

Showpe Plalggl ek RLN6, f Ther ARbREYE SibPRyRRnf TR b (Rl copy. oo

o1 SRGAURE e, memkoT R81 SHORISY Bmciny WKL BIBHRE (WA RIERED & thaMbnai |

picture representative of the PlayList is
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 values.

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




This OUT tine nu

added in the PlayList, with the PlayList being stored in the nenu.thnb
file. The picture is referenced using the value of ref thunbnail-index in
the menu.thmb file. If the ref thunbnail-index field is GcBER00R0

t hunbnai | picture representative of the 16 June 2005 54 PlayList is added
in the PlayList. The Playltemis hggei nafter explained. One Playlteno
~basically contains the follow ng ta: Cip_Information file _name for
specifying the filename of the Clip, [|INtine.and -t i,red, t oget her
to st,b@éﬂa;gaushévq&l 1ggBEiae. d%iﬁlﬁlals did pumerige] @Wégéréryfiﬂfr}ﬁ’é?’g@ér‘@/d by
IN-tinme and OQUT-tine in case the CPlI type defined in PlayListOis EP map
t y pehovahdineeizecoidon@ated inibimaryratidedtdenimal@ O dautexemplechifil iléh of
previous Playltemand current Playltem If PlayList is nade up of two or

"Df%‘-’bgldztmerL&b%%atB"*exté)@ngca@mayed in arow without tenporal gap
or overlap, on the global tine axis of the PlayList. If CPl type defined

in the PlayLi.st .is .EP .t .apd_t.ne S have the
Bri dgeSe&ﬁ%%g‘éauopﬂé al%Bftr%agﬂaa’&iﬂpgitﬁgE(%)tgr{repmh#cndfl @gﬁe‘ia?%fest ggma time
on the STC continuous donmin as_that specjified by the STC s%gugn‘%e i d. Such
i nstteroeof Bour{gmnutef serendas a pnl. JdisHeldkissix AuRicpeabUEHSHANCRIERET CPl ¢ ype
defined by PlayList( and, if the current Playltem has £ he Bri qgeSequenceO,
t he binhgscadeddocimap(BCIRd Eoreexanppliectl:4575@ id enaoided tof OxAE4FBAEY| t em
previous to the current Playltem shown as INtinel, indicates the tine in

br i dge- Cirfife SRBRI peGA 158 4 Bo-il iaa Seananial oGud fie perodnof (Rbay! t em
y the encoding limtations which will be expl ai ned
SUbﬁgjl(JfAnstt.l ¥his field is 8 numerical figures encoded in 4-bit binary coded decimal
| (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.




The IN_time of the current Playltem shown as IN tinme2, indicates the tine
in Bridge-Cip specified in the BridgeSequencel nfo() of fhe current
Playltem This 16 June 2005 55 INtinme al so nust obey th@'ﬁ'ﬁ‘@(?@pﬁg
limtations as |ater explained. The QUT-tinme of Playltemof the current
Playltem shown as QUT tine2, indigates the tinme on the STC continuous
domai n specified by STC sequenbce id of the current Playltem I|f the CPI

type of PlLayList () i map type he 1N ti n . L f laayl t em
pai red t(%g{%‘ém,té_iﬂ{ﬂfc&&%ag ﬁsesei{?%, ﬁ’r‘? Gpe téﬁz‘% ?])ay tsélgg%o%er%%ds hown in
Fig.31. The Playltem syntax is as shown in Fig.32. As to the syntax of the
Pl aylor ehpngethoneentihemyite2prataet_fiagh df dhistfiag 15156h 19 B TrnusstosfiTeeconanme
indicates the filename of the Cip Information. The dip_streamtype

def icp@ dpclange Ghé PIAVIGR. Af thidiflagisiset td bf hierretomdiing ahé/orwepradudingat e t he
Clip AV stream The STC sequence_id is an 8-bit field and indicates the STC

seq ' t N £ ‘ - m |f
¢ ne EprEaty L SN h BAAHE rcafesiARe RonFiLfFRA®Y BY usBRL RV Ll
has no maania and is%fet to 0. .JN,ti i? a 32-bit field and used to

st oUSCE PEOCSE g%ewsg,t 1 Of pwlteﬂhgﬂgg]ﬂs The senmantics of IN tine
differs with CPI type defined in the PlayListO as shown in Fig. 33. OUT
time i s 1B2Rbak Playéist, inwhich theavrile_prateet_flag ipisal ionBxmayeRiftytht

Playltem The semantics of OUT tine differs with CPl type defined in the
Pl aMEﬁlfaQPlaﬁEisi,hMréntiﬁg ah34Clipoofiabti Realc Phajltisomay exifh; bind thel d

" indicating the connection condition between the previous Playltemand the
cur Liife PrA¥LE ¢l AShRNWudlPIEY Bist Inay b8$ePRAL. If the user is desirous 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




to 36D illustrate various states of Connection-condition showm in Fig.35.
16 June 2005 56 BridgeSequencelnfo is explained with ref qégnce (1[2@ Fig.37.
This BridgeSequencelnfo is the ancillary information of t UG # 9%t

. Playltem and includes the follow ng information. That is,

Bri dgeSequencel nfo includes Bri dgg Cip_Information_file name for
specifying the Bridge Cip AV file ind a Bridge Cdip_Information file nane
specifying.th corr%s nding Clip Information file (Fig.45). It is also an
addddagList i W ﬁﬁ)ﬁ% n the Cip AV streamreferenced by the

previous Playltem Next to this source packet is connected the first source
packet ofThe BlayBreinischaeinafiev explained. thiesPlaylicey3 basically reataips therspN exi t
fromprevious Clip. It is also an address of the source packet on the dip

AV gblI6¥hS dher: I dnkymidiFort WileeRime! oy bpeuilyiAehe filéndihe of she Cttip, packet
I's connected the 17ast sourceé pacCket of the Bridge_clip AV streamfile.

Thi dress ;i r R ] 1637 arrival
¢ NS AR QB AL Gy 8 S eEHES e ghfaRbalil v fof EHP-
Bridge Cip AV streamwhere there is I scont.i nuou nt in.the .arrival
ti m:sglfﬁs%‘ﬂ“FﬁFﬁ_lédafeé%%C‘?%bld rtHeg ang ?Qlﬂi-t@n.egp ReR ﬁke%?%f.éw‘? d?z‘?ﬁ‘?‘és shows
the syntax of the BridgeSequencelnfo. Turning to the syntax of |

Bri dgdeyListQds BR mapbypé,ard Gosaectione Gomlitionfindicating the connection
Bridge Cip_Informationfile name indicates the filename of the dip

| nf QARG of gf@im PRSP aRE duprdn @laydtdrge_Cip Information file. The
Clip_streamtype definéd in CliplnfoO of this CAip information file nust

_ | ndi cate yg ﬁéﬂggt—g Ilhgdéa‘\{pséf &88"br more PlayItems, 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.

Tllle 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




16 June 2005 57 The 32-bit field of the RSPN exit fromprevious Cip is a
rel ati ve address of a source packet on the Cip AV streamreferenced by
the previous Playltem Next to this source packet is contfeddredG08e first
source packet of the Bridge Cip AV stream file. The RSPN exit
fromprevious_Cip has a size baseg on the source packet nunber as a unit,
-and is counted with the value of t % offset _SPN defined in the diplnfo()
fromthe first source acket of ial ' streai’n.fi%e befd:gﬁn ed by the
or eUNofienerlsg mer ohnie Tepengading Rt torRgaNah PRI o % T he
rel-ative address of the source packet on the Cip AV streamreferenced by
t he of PlaphemRifahktoanrentPéadtan, shidws as QU Tetipek éndicaes hmboreeen thie | ast
source packet of the Bridge Cip AV stream file. The RSPN enter to

cur e Cohfinliss aoﬁia%ﬁfsﬁ&b’iheu%ybsrﬁedséqhédb%esmmememf Playledar as a

uni t". enter to_curent "Clip~Tis count®ed with the value of the

offset SP ned i p I P of the
dip AV Igflfeegﬁl-f-wpg léyé‘h%gd gi"? -t-RH'éIE(gﬁﬂé HE I ﬁ'lt'? gfri’n&ll %@Taﬁ%ﬁ i al

val ue. The SubPlayltemis explained with. reference to Fig.39. The use of
Sub@layltemppyired t@&@*hﬁmﬂl@@cmtbe time gB thgsamg (1 %ﬁ& ﬂée‘fﬂlaﬁf VA the

EP map type. 1In the present. enbodinent, SubPlayltemis used only for audio
postFlgaqordl ng. The SubPlaylten() incl udes the fol | ow ng data. First, it
-inclu Clip_Informationfile name for specifying the dip referenced by

LI BT B i i 2l oupmast e Tapeny
~ 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 the previous Playltem and the current PlayItem, as shown in Fig.35. Figs.36A

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




58 sub path playback domain in the dip. Additionally, it includes
sync_Playltemid and start PTS of Playltemfor specifying the tine of
starting the sub path reproduction on the nmain path tinel@line200% Cip AV
stream referenced by the sub path, nust not contain STC di sconti nuous
poi nts (di scontinuous points of th§6systemti me base). The clocks of audio
sanples of the Cip used in the sub™path are | ocked to the clocks of the
audi o sanﬁl‘es of the main path. Fig.40 shows the syntax %I %Se Sﬁ}bPl ayltem
Tur ni ng tBridgeSequanexldo t ke csphbpned| twHh sHEGEICR Foy. X88-the K181 d of
~the Aip_Informationfile nane indicates the filenane of the Cip.
| nf oBfELESedricel eiads tse ssetlatyirdonnitipavfittiercurtent Playli¢érstandingludes
Clip_streamtype defined in this Ciplnfo() nust indicate the Cip AV

St Eiﬁrgonfgll%{vgf;(rtﬁ)f ifkdufhime Pray! (RN Brimliganamddinfsubindutesype.

Her €] 'S set, as s in"Fig.41L, while other values are

reserved for. future use. _.Jhe 8-bi.t fiel.d.of . . i7de:1 Ndi €at es t he
1 ayPridse. Glipe ththameltag filsanagontes psiaitine BY Rridpe g skl Sl a e, | 2
sub path on the tine axis of the main path. The val_ueé)lt I \F/It mid '
cor rBsdgadChp_InformatipneBke_neneyspesiying dee coasponding Clim E‘ﬁ’ QAHORE g 25)
A 32-bit field of sync start PTS of Playltem denotes the tine of playback
st arfile (@ 1415;9_ sub path on the tine axis of the nmain path, and denotes the
upper 3 %its of the PTS (presentation tinme stanp) on the Playltem

S g S TR ey oy AV gty
ggnolgrggiol{&pﬁrayﬁ%mpi Kexf {o tthrllse sburde (f;aclgcgt ¥ bfinEQEh TROBRL RrdPpddkelbpe 2005
| thc 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 2 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’. |




the first presentation unit in the sub path. The upper 32 bit field of
subPath_QOUT tine stores the playback end tinme of the sub path. SubPath OUT
tinme indicates upper 32 bits of the value of the Present&iwre2§ TS

cal cul ated by the follow ng equation: Presentation end TS = PTS OQUT + AU
duration where PTS out is the PTS %;7 the 33 bit length corresponding to the
| ast presentation wunit of the SubPath and AU duration is the 90 kHz based
di spl ay period of .the |ast rese,nt&tion unit of, .t he SUlb Jat h. Ne¥t, :
Pl ayLi st Ve p2ihit figld afthe RSEIN_sxbtdromnpscwinus s 3 pelatizs adimsiot i §. 23
is explained. The mark information pertinent to the PlayList is stored in
't hi sa sRiray ipaskdtborktheFClip 42V shream tefiereayed by thé privdpus Blayltam. Nextiog to the
syntax of the PlayListMark shown in Fig.42, version nunber is four

charged ﬁfurkgg%%é"t is RehfidbeAIné fiest s\épg%é fhcu ebetic Blidehi €1ipl AYLitedalfer kO The

ver si on nu nust be encoded to in accordanc€ with | SO 646.

4
Len IS a I gn 32-hit .integer ,indicat] n f of

Pl ailes s RPN GAraB: Py oVt i ch 38¢ Baodi Spp ey Syl PGIEE 0
the PlayListMrko. The nunber_of PlayListMarks is a_16-RQif upsigped
i nt aynber agiacenilnnd ik countsdr With ther value ofrthg offsatndlM 39{141%‘? ﬂﬁe The
nunber - of Pl ayLi st Marks nay be zero. The mark-type is an 8-bit field

i ndi CHpInfg()} frem ties Kirstysparanpacket efiche €i AV beeamifile refeancechbrithe 43. A
32-bit filed of mark-tine-stanp stores a tine stanp indicating the point 16
JunéZQfbus 99 gegcified by the mark. The semantics of the mark-time-stanp
di ffler wth ¢Pl type

The 32-bit field of RSPN_enter_to_curent_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




defined in the PlayLists, as shown in Fig.44. The Playltem.id is an 8-bit
field specifying the Playltemwhere the mark is put. The val ues of
Playltemid corresponding to a preset Playltemis define# une 205
PlayList() (see Fig.25). An 8-bit field of character set shows the encoding
met hod of character letters encodes% in the mark nane field. The encoding
nmet hod corresponds to val ues shown ""in Fig.19. The 8-bit field of

nane-| engt h i ndicates the byte |ength of the, mark nane hown i.n the mark
et it playacliomsians (99 E1i. duile3 N hat GO R Airadd 31t he
mark nane field. The nunber of bytes corresponding to the nunber of
namesthenBT8s of rRlaytefit faxfspebifging thedime aftstaréingdbeisub pablareprodnctit t ers and
denotes the mark name. In the mark nane field, the value next follow ng

thes ﬁie{ ﬁlﬁinﬂ;jg@hgﬂﬁé agise ”Jf"]hé elipany SIRYND P RO dodely the BB patigltusifnot he r ef

t hunbnai enotes the intormation of the thunbnail picture added to

‘the mark. the field of the,r.ef thunbnail. . ' . ,

t hunpin STCdieont BugyS peltS (iScontR Points e B s R bREN The ;|
stored in the mark.thnb file. This picture is referenced in th rk.thnb
fi | eclogks afjaudie samples of therlip predbnticisu r}&é&?@@cgﬁgr%ﬁw Oglifﬁgfé tent1y.
If the ref-thunbnail-index field is OxFFFF, it indicates that no thunbnail
pi ctaudioisangrleedf the mhé pathk. The Cip Information file is now expl ai ned.
The zzzzz.clpi (Aip Information file) is nmade up of six objects, as shown

in Fi 9. 45pigTAG R o@/sCtHe éﬁitﬁ'f(Qﬁ,thgTﬁlBP’lﬁg em. PTR@hiiEsto R §ntéikiqivheks and
I\/akersPrl,v§[ ebDatao. For ‘the AV stream (Tip AV 16 June 2005 61 stream or

| SB ;ngﬁﬁﬂa&ﬁeﬁ}\f sﬁé{@? %@3&% fi%P(isSﬁéﬁgﬁﬁﬁiﬂﬁg}ﬂ&ﬂ)ﬂiﬂfeﬁﬁﬁfg@rlnfﬁchf‘es the |
" 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




Turning to the syntax of zzzzz.clpi (Cip Information file) shown in Fig.45
is explained. The Cliplnfo Start _address indicates the | eading end
address of diplnfo() wth the relative nunber of bytes 16 ame2085 eadi ng
end byte of the zzzzz.clpi file as a wunit. The relative nunber of bytes is
counted fromzero. The STC Info St t%,rt address indicates the | eading end
address of STC Info with the rel aPPve nunber of bytes fromthe | eadi ng end
- byte of the zzzzz.clpi file as a _ unit. The Program nfo_Startaddress

i nditbefiest prescritatidnnmiteindthadubaedhof Programinfoo with the relative number
of bytes fromthe | eading end byte of the =zzzzz.clpi file as a unit. The

relative TH@’%PPCPBZ@M fisld of atPatie QUMD tife sfidres theRplagback end tines of
i ndi cates the Teading end address of CPIQwith the rel ative nunber of

byt f e | | eneT : z,iﬁl_,;&. bt | ubngt thelhe

rel zﬁ?\}%l%gh%ﬁlér Wﬂ&—.es |2M@%uﬁ{dé%£§?o zer%#m'llhsebgqihgslv‘é?k St art addr ess

I ndi_cates the Ie(ggi,)é] engﬂgéigreﬁs olfl G,igl\/ar O _wth the relative nunber of
byt dYC$GHANOPLT cu yitBe fpllowing squUaliql: i fije as a unit. The
relati ve nunber of bytes is counted from zero. The MakersPrivateDat a

St ar t - addtresentatidil cend sT'S FePTSaOUG +eAl_svgaiaes of MakersPrivateDatao with
‘the relative nunber of bytes fromthe |eading end byte of the zzzzz. cl pi

fi | QyRsre®P PRI dut i$1Re PTS ﬁim@mumgtnfc@mﬁsnﬂmgaouhe dastfpresantation The
paddi ng_word~is inserted in accordance with the syntax of the zzzzz. cl pi

11 St sy Bao ARl udlish i g 80ITHO bINIPIRARG pbio@otens lanal

egers. e respective padding words ma 0 assune optional

7 \é?gﬁgéenwﬁmgulnﬁlcp t%elssubri’%%.exm_ alkned. Fig. 46 shows the syntax of diplnfo.

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




shows the syntax of Ciplnfo. In the Aiplnfo() is stored the attribute

I nformati on of corresponding AV streamfiles (Cip AV stream or
Bridge-Clip AV streamfile). Turning to the syntax of theldinel 2006 shown in
Fi'g. 46, version nunber is the four character letters indicating the
version nunber of this Ciplnfo(). The version nunber nust be encoded to
"0045" in accordance with the 1SO 646. Length is a 32-bit unsigned integer
i ndi cating the nunber of bytes of Cliplnfo() fromdirectly at back of the
| engpbeifiesl oy the mhek.t el sompdivd affthe meark] fiptenstamp diffeswishtCR1_8YRF of
Clip_streamtype indicates the type of the AV stream corresponding to the

ai 0 | [ 1s0), @8 shOOWD ih IFifidd. 4 The TPay$enedt isyne 8-t fiche
resggg%@yefﬂﬁésgﬂgg%ﬁow Il be e>1<pl eilgned sugsquent I'y. The 32-bit field of

- offset SPN give N0l f s value rc a ;e first
.souwsl?gcgﬁ’(ﬂétﬂ\{‘ﬁmgteﬁlf vﬁ' S h%tlﬁég{]ﬁgeﬁ 'gt;ckgp Qo%@%@ QL{J/rIisltg ?Ietglfrrrll“tl Cip AV

streamor the Bridge-Cip AV stream ., Wen the AV streg,m &#Le s first

r ec cotrespondingdod presck Riayltent iedetoned inthe HayListQ (Seefig2ohg to Fig. 48,

when the begi nning portion of the AV streamfile is erased by editing,

of f set _ SPAh 8alyit fietdof charaelenesaitshewstthaenOoding methodrafseharagabladiesent ,  the

rel ati ve source packet nunber (relative address) referencing the offset SPN

i s efnffgﬂé'&'fﬁ{ﬁé 88IE HaRESfiER. tT e ERESTIAE nRSIRDM X ¥rre & towaluss stodvd i ed such
t hat June 2005 63 RSPN xxx is RAPNEP_start. e relative source packet

Fr ot e 165 16 St Bt adfe iRl ifta by Rk et pefiaindfle °F,
of the offset SPN as the injtial value. Tﬂf nunber of ource.n%aclieas from
t he shpwar indbemask prame fickt. Themagk snamag fietd denotes the mark name indicate

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




to the source packet referenced by the relative source packet nunber

(SPN xxx) is calculated by the follow ng equation: SPN xxx = RSPN xxx -

of fset SPN. Fig.48 shows an instance in which offset SPNig $unk200S
recording_rate is a 24-bit unsigned integer, which affords an input/output
bit rate required for the AV streamto the DVR drive (wite unit 22) or
fromthe DVR drive (readout unit 28). The record-time-and-date is a 56-bit
field for storing the date and time of recording of the AV stream

cor rspeaandi Baidege-Clip AV stream) aadahe encedpdndingpClp dnfemaionofile, the
'year/rmnt h/ day/hour/ m nut e |n 4-bit binary coded decimal (BCD) for 14

@éh@@g@ﬁ@uefaﬁ] ﬁzur at'| or?gfl)glgzéig,b?% ??e?g : ﬁd?gg??ﬁg Eﬁe t ot al

pI ayback he Cli ho rl eco I me
cl ocks. @IWSQ qss)flgﬁUEOE%% BF ﬁ%g@gfgﬁ&gngﬁ?l%?%a%y coded
decimal (BCD). For exanple, 01:45:30 is encoded to. "Qx014 é& flag
t i mexpbained! The Glipinfa_faad aaddressindientes tedeadingendpddresag ‘rpl%f%()l le. |If
this tinme-controlled-flag is 1, it indicates that the recording node is

- SUCRyfh iRéfeldfivd HIMbEPBP by ﬁe‘!r,ﬂr@mVﬂhledhadlh ehidityts iof ¢he szgwzqlpi filoasa e to the
time el apsed since recordl ng, such that the condi ti on shown by the

f ol lu?{\ﬂ) ngwgﬁ’ve'ﬁunﬁ%r tﬁ&e]frgézg;l%te& m88idt - start _tine)- a <= size

cli _average 88*(t - start tinme) + a where

_TS_aver agleh‘e gll“% IInfoa%tg%/tezgScﬂ%ssb iﬁdlca{es tﬁc lez{] nt AR EsSbF gelw@ Ghed he AV

stream

with the relative number of bytes from the leading end byte of the zzzzz.clpi file as a
unit. The ProgramInfo_Start_addfess indicates the leading end address of
Progrenﬂnfoo 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 indieates 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




file expressed by bytes/second. In the above equation, t denotes the tine
in seconds, while start-tinme is the tine point when the first source
packet of the AV streamfile was recorded. The size clip(1§Junes20Dd* 192
bytes and a is a constant dependent on TS average rate. |If
time-controlled-flag is set to O, it indicates that the recording node is
not controlling so that the tinme |I"&pse of recording is proportionate to
the file size of the AV stream For exanple, the input transgott treamis
r ecoonieptional positivedptegern Fhestespectiverpaddieg wemds Bl1ayedse psiymeoRd™ o 1, the
- 24-bit field of TS average rate indicates the value of TS average rate
usedydlies.he above equation. If time-controlled-flag is set to O, this
field has no neaning and nust be set to 0. For exanple, the variable bit

rate !rapRe@iipritd BAbwoeANGRAR Pif 40Snok IRUDiteSLeTpEAfo UG L he

transport rate s set e val ue*o recording rate. The video stream

I's encoded with a jable bi rate.. The tra ort .packet. i s ..

|t cihants Bisenipten ebRuRy. it e dpliefifag 1§ siarelabe algBRerabBation pf o) o o
RSPN arrival tine discontinuity is a relative address of a site where

ar r i caarespondins AVisseamtiilea i ClipsA¥r strqamo ou FoidgaClipaAN: staigprn dileh AV stream
file. The RSPN arrival _time discontinuity is sized with the source packet

nunber asTdfmidgne tl?@@ﬁ?taﬁ fahe Cliplafisl shewaduRigd 6pversivhenvmberisaheof f set
- SPN defined inthe CiplnfoQ as from the first source packet of the

Bri dgg: Gt zgraét\ér STk aii]gﬁigég ctjl?t.g ﬁﬂ’{rﬁtgﬁ ?ﬁiﬂﬁ?&?s of Nthid @I&ﬁﬂfg@ﬁj Crhe AV

stream fi I's calcu . he aforementioned equation: SPN xxx =
resovayatem gRmpeE puystbe oeoded (o Do Ptseprad e PO, TRAE ' ©
nd ig 6a}lt362'.5-b§trlllarlltsigtnr«!:(?l il;lieegleg in?éic;tci)rrlgn?lge Illl(le?llr:])tCII' I)% l%rzteis %f 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 ficld 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




~effective. If is format identifier valid flag is 1, it indicates that the
format identifier fieldis valid. If is-original-network-1D-valid flag is
21, it indicates that the field of is-transport-stream | D&aned2005 val i d.

If the flag is-transport-streamID-valid is 1, it indicates that the
transport-streamID field is valid, If is_servece IDvalid flagis 1, it

I ndi cates that the servece ID fiel 8Bis valid. If | s _country code valid flag
is'1, it indicates that the field country-.Code is valid, The 32-bit field
of RSPt xkdénRARN EPngiacat Ehe relativasqurastpacketaambesns sized Withied by a
registration descriptor (defined in I SO 1EC13818-1) in the transport

st r%@ﬁiceﬁ%&ﬂ:k%ﬁnﬁirﬂ)ef hehainef at isgionatedronnihie-fifst saudice paekettinenbel efe of t he
original-network-1D defined in the transport stream The 16-bit field in

Ser {RE AV RuUSAARSHIAGAY Vot Of R SrreASSPR Adliefilidl Valite  transport

str ountry_code shows a country code defined by

| S03166. Each character code is.encoded | S08839- 1. .For Japan is
r epr esent i %&mgg SOYKEF P%‘ﬁ@%ﬂgg%?glm EACW%%(C&QEIB.A%E&% fite ._
streamformat-nane is 15 character codes of |1S0O 646 showi ng the nane of - a
f or atthe sgartezmcken refietenatidnby 6 Rlaldvesomce greket e&mbaé(SBgluxef' %3 Iof
~transport streanms. An invalid byte in this field has a value of 'OFF .

For @i culsieattyf therfollowifik Rauatiehor k | D, transport _stream | D, servece ID,
country code’and stream fornmat name indicate service providers of transport

streans. asrﬂ@i%u?l:l g(x%e_g:gﬁgétéswpodi ng limtations on audi o or video
stre

streans am definitions pri vate data streams other than audio
;/lodceﬁoig?;tgrﬁeh%%s%%{ H&Q}{f‘ére{my‘lé’ﬁgﬂh &%&g@%g& These information can be used

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
“0x014530”. |

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




the stream |f such decoding is possible, the information may be used to
initialize the decoder system before starting the decoding. STC Info is
now expl ai ned. The time donain in the MPEG 2 transport sttédme 3006
cont ai ni ng STC di sconti nuous poi nts(discontinuous points of the systemtine
base) is termed the STC sequence. In the Cip, STC sequence is specified
by the value of STC sequence id. ﬁﬂgs.SOA and 50B illustrate a continuous
STC domai n. The same STC val ues never appear in the same STC sequence,

al t linwgich tlec fitesine in propertionaigttheftinge iefagsgd sineereepTding, sush Hiah
subsequently. Therefore, the same PTS values also never appear in the sane

STC @adueht Showh tyhdeAYlIsWiggeycamsmi ns N STC di sconti nuous points, where
N>0, the dip systemtinme base is split into (N+1) STC sequences. STC

| nf t a f | Lesnl Grdigcontinuities (system
ti neg%s;égéﬁlkeghﬁﬁ%@ ?gi aértgﬂpﬁg{cfﬁéy;g Eéée%lﬁgﬁned with reference to
Fig.51, the RSPN_STC start i ngdi the address and begins at a tine
poi nt of arri V&F ayﬁ@g_e_ratg’glféf/%§§(t_— Sltﬁﬁéﬁﬁk‘%?oﬁS 67 source packet

referenced by the (k+1)st RSPN STC start and ends at a tine point of
ar r iwhdredS taverdges ratedsian avgagk it rak of the toinspertsieagyof U AV SLIEBMSTC | nf o.
Turning to the syntax of STC Info shown in Fig.52, version nunber is four

Charfﬁg'reg{i)résfgéﬂ @@qutsg'gé:@ﬁﬂmg the version nunber of STC InfoO The version
nunber nust be éncoded to "0045" in accordance with |SO 646. Length is a
32-bit u riﬁitﬂgﬁgox}éqécﬁ.&?foni, P ttd 1R thiE iSRRI Ovh¥ kB3t Yime 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




STC Info() fromdirectly after this length field to the end of STC Info. If
CPl type of CPIOindicates TU map type, O may be set in this length field.
~If CPI type of CPlI) indicates EP_map type, the num of STE hee@d0se nut be
of a value not less than 1. An 8-bit unsigned integer of numof STC
sequence i ndicates the nunber of sequences in the Cip. This val ue

i ndi cates the nunber of the for-lodps next following the field. The STC
sequence_id corresponding to the preset STC sequence is defined by the

or dgrudinaNdisEoape avith tHeev BEPNI DS es tSPN dafineeisinothd iClipindof)res fremC
sequence in the for-1oop containing the RSPN STC start. The STC

SCONEDBRy SuFOTTRIGE St Bl BrighBoRE Al tulcl 1ol ARIBYBICa8drRSS i ik cat es an

add commences on the AV streamfile. RSPN

or outss-CHPURY storadn £l Fulatod feseoR e be e nonty  SREMIAE &' 721 2t Fve

address of the source packet having the - ----- - - -- - ------ - ----- 16
June 2005PNgis =RSPRRxsK —t tlfsetebByst em ti ne base in the AV stream The
RSPN STC start is of a size based on the source packet nunber and is

count ed fiRM AL Flekd of Ge5G0eP FoK Alysterh_tdeishiestrvedifof ial systemh ithe of f set
SPN val ue defined in Qiplnfo() as” an inftial value. In this AV stream

fi1 % sbfRapigelifie; 300985 151 RUFHAR Y i BeROMRnfH dbAfiEEr auat i on.

“tha xxx rogramnfo in the syntax of

“ee éﬂ%lc’lugc > Pfol\émfolnr}lalfl 1%64511?1'(3? valid ﬁaé’ 1saf it 1nd1cattes that the format_identifier

| field is valid. If is_original network_ID_valid flag is 1, it indicates that the field of
is_transport_stream_ID-Vaiid 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




" reference to Fig.53. The tine domain having the following features in the
Clipis termed programsequence. These feature are that the value of PCR
PID is not changed, the nunber of audio el enentary streatfJure 20050 not
changed, the PID values in the respective video streans are not changed,
‘the encoding information which is defined by VideoCodinglnfo thereof is

- not changed, the nunber of audio eﬁénentary streans is al so not changed,
~~the PID values of the respective audio streans are not _changed, and that
t he sreandidefjnitido: oftransporisiresms.s Aveinvadil bytedndhisdieldbanpdalvaefeof | is
not changed. Program sequence has only one systemtinme base'at the sane
timegg@Ent.  Program sequence has a sole PMI at the same time point.
Program nfo( stores the address of the site where the program sequence

comrences, .. RSP ra e - i ngli r ity 54

I 11 ust ratS%%mrl1 el ﬂ#%)’é’ o&%gﬁ gﬁ’n@#@ibmfg%%%ﬁtr%ﬁ@-grﬁggmeﬁ% hown in
Fi g. 54, version nunber | s four character letters, indigcating the version
nuniaunsry_reds and strewn_fosmappmendigatiseryics PreYIdeBT Pl S OPT RSA e encoded

to "0045" in accordance with |1SO 646. Length is a 32-bit unsigned integer
i ndiThisi alppwih o recvigaizeodndogieg linfitatRmsgeraiidiooer Yidemséiicantst and stregsack of
this length field to the end of progran(infoo. |If CPlI type of CPI()

| ndi g3 Afoh D TBHivVRE datP QtrebftisSofleR dhhn farliél vidyo Bereaais bo SI. (sktvicehe CPI

type of CPlOindicates EP_map type, the nunber of _programs nust be of a
_\(;? Lﬁﬁg@ﬁ%ﬁ%@; lﬁ%%g én]fgéﬁgpeg%h (la)lé'lﬁ'eg 06 dnb & AIRE d8od¥tTOSbIe to decode
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




nunber of program sequences in the Cip. This value indicates the nunber of
for- |l oops next following this field. If programsequence in the Cipis
not changed, 1 nmust be set in the nunber of program sequeticasie 28032- bit
field of RSPN_program 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 nuffber as a unit and is counted with the
val ue of offset SPN defined in the Ciplnfoo as fromthe first, source
paclsetra padket pafesmced byfthe ék+ Bst RSV Uy ECastarieand snfis da meiyBbth file i s
cal cul ated by: SPN xxx = RSPN xxx - offset SPN. The val ues of

RSPNH{ QU6 PiRedasiuRece packet. in the for-1oop syntax must appear in the
rising order. A 16-bit field of PCR PID denotes the PID of the transport

packet Cqib3 s the syntax of thie STECIHONT Ry 10/ theliuftid BEBTCE IRER f 1€l d

effectiv program  sequence— An 8- 1eld nunber "of audi os
i ndi cates .t he nmber .of for-|oaq containin diao stream Rl D ;
Audishoudl iy HESR VRISIQULRRmbER 1§ ToHT ﬁla@&t@? l“iﬁiﬁ_ﬁ ﬁaﬁHSc@eege’rasﬂ‘g“ PI D of
the transport packet containing a video streameffective for its,
- pr ognanbere gieSTE, Infi(YeoThei veisigmpounpleser must| b ercadeds te i 5" ninst
explain the contents of the video streamreferenced by its video stream
Pl-D.acfoddimk twith 990 646audi o stream PID i ndi cates the PID of a transport
packet containing the audio streameffective for its program sequence. The
Length is a 32-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
than 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




Audi 0oCodi ngl nfoO, next followng this field, nust explain the contents of
"the video streamreferenced by its audio _stream PID. The order in which
the values of video streamPID in the for-loop of the synté&Gyune2@86 be equal
to the sequence of PID encoding of the video streamin the PMI effective
for the program sequence. Additionggl y, the order in which the val ues of
audi o_stream PI D appears in the foM?l oop of the syntax nust be equal to the

sequence of PID encoding of the audio _streamin th %ﬁfect l.ve.for the
pr odimhPER obticanevEbystom timekase ik thaAMastrermy ]a@o%gg SBHISAE synt ax

of the Programinfo shown in Fig.54. Turning to the syntax of the

Vi depGodibhged B thestoume packitanbbesand B-duuntéd frogh tife fitsi soufcorpagket ndi cat es
the video format corresponding to video streamPID in Program nfoo, as

hown. : ) . 1 o il
LA R R R T e e e e APl D i
Progr am nf oo bit figld of ---2- --2:-----

.. JAn 8- d of i - - 1
di srﬂaé\}e_-as@egtlﬁrf%% @r?%iﬁi& éged"%‘)&% %chﬁﬁ‘say; gglﬁéligeaalﬁf 81%%8‘%0 gé pondi ng
to video stream PID in Program nfoo. Fig.59 shows the syntax of
Audiméndomgl eduation, tied isynt ax of Programinfo shown in Fig.54. Turning to
the syntax of the AudioCoding Info shown in Fig.59, an 8-bit field of

audi o f orSPN kel CREEN kg -aoffket SPM0di ng nmet hod corresponding to
audi o_streamPID in Program nfoQ as shown in Fig.60. An 8-bit field of

SRR SR 2B TRy et o
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




8-bit field of sanpling frequency indicates an audi o sanpling frequency
corresponding to audio_stream PID in Program nfo() as shown in Fig.62. The
CPl (Characteristics Point Information) in the syntax of tamz26D5p shown
in Fig.45 is explained. The CPl is used for correlating the tine
~information in the AV streamw th the address in its file. The CPl is of
two types, nanely EP-map and TU n@p. In Fig.63, if CPl type in CPIOis
EP_map, its CPIO contains EP map. In Fig.64, if CPl type in CPIQis TU
map Progantife]). Chirnd wérstonl bumsler rinst boemstadedito 08458 ie apFordapcoidne
TU map. If the AV streamis an SESF transport stream the corresponding
di QS@&;&OV‘“ an EP map. Fig.65 show the syntax of CPI. Turning to the
syntax of CPlI shown in Fig.65, the version nunber is four character

| etters i;ndi catin .yersi.on [.O [ r &1 nber
nust be M%&Stg ‘I‘n’ggﬂg"m}sflgrggggﬁﬁgﬁ{:é%\gé%ﬁ]lgsgﬁ)%ggﬁmﬁre\r?gt Ey‘i%g QPSZ- bi t
unsi gned integer indicating the nunber of bytes_as from di recE.I % -

- - - ProgramInfo{} from directly a ackofthl%lemﬂéflgﬁ)@ thpf'éergf«grgﬁ)rqgﬁqlg 1|n§ th field
to the trailing end of the CPI(). The CPI type is a 1-bit flag and

i ndiTe @REstyipeeofCPPI(Y indicafesthe U anap tppe) this 1Ehgthelicldminey be sehip O.nlf he CPI
syntax shown in Fig.65 is explained. There are two types of the EP map,

t hatyp i B PFRIRRFEPI(RindieRes HI 3P SR, Gt iinBBP JEoproptameanest betofaam The
EP &r%%?tl?mt int e(ZP map differentiates betweén Tqﬂe(?g EP map types. |f
t he g’#%c ntathns gne or nore video streans, the EP map for the video

str & Qilesylial by 1t the ai p does not contain a video stream but

contains one or nore audjo streans, the EP ma;f for the audio, stream nust
be used. An 8-bit unsigned integer of number_of program_sequences denotes thie

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




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 packitJune@298&i 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

i ndi cates the address of a source7Packet including the first byte of the
access unit referenced by the PTS EP start in the AV stream A sub tabl e,

t er il EROIRR_POR ofields bffeative!fOD the pregaed stquenazneAni 8dut fidldea
transmtted by the transport packet having the sane PID to another. If

ﬁililr;r_rﬁjd? b %?O%é&isse%&?‘h%i@g{m 87 foR-1obP€ cEMaTMRg M6 ttcaind Mural  EP

ome st ream map for audi o stream has data stream PI D,

PTS EP_start _ and SPN EP start. The.stream Pl R ansport
pac l@éld_gﬂaw‘ﬂpg ofh ‘Elﬁ?bl?-ﬁf’ld 9?v1_d_%p__§ ﬁm-ﬂ@ﬁ@%&%dhgﬁ%ﬁ at.fl],l%i 0 '
stream The PTS EP start shows the PTS of an accessing unit in the audio

st r etpanspOite pREEN Eeakining & rvideatyecamm offientives foy ity pEEAR_segwaice.
containing a first byte of the access unit referenced by PTS EP start of

the M&U&ﬁﬁgm—fb?, st forloveinpahisetieldP i ekplaintke sonteats of e idsocr eat ed
fromone audio streamtransmtted by the transport packet having the sane

oy SRR oyl e oA IO P00 Turming Lo the relalTon
betueen %E‘{?-%itaﬁgldsc-)rtc alllgLifo?_Strgzpn%_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




EP map_for_one streamPID() is created in one table irrespective of

di sconti nuous points in the STC. Conparison of thevalue of the RSPN

EP start to the value of RSPN STC start defined in STC |1&fJupg 2069eal s t he
boundary of data of EP_map belonging to respective STC sequences (see
Fig.68). The EP map nust have one EP map for_one stream PID for a :
- continuous streamrange transmtted by the sane PID. In the case shown in
" Fig.69, progranm#l and progran#3 have the sane video PID, however, the data

r angRsplay NMpeeP thiibUMtiicated hhaiddoP displalomspere_saticacorPtsponding toe
provi ded"Tor each program Fig.70 shows the EP_map syntax. By way of

expl i . X shown in Fig.70, the EP_type is a 4-bit
fielvgg%?%ﬁgasﬁlﬁle%%ﬁ%ﬁ@y point type, as shown in Fig.71. The EP
type shows the semanjics of t ta field.next, foll ow Lsqafpeld. If
dip i ncllﬁge% Mwﬁﬁﬁ%ﬁta@‘i BE%“%??@QQ‘H%[H@ gbhffi/ﬁﬁmﬁﬁs niggg;%gﬁﬂ{%oeo
("video'). Alternatively, if the Cip contains no video stream but contains

one shownpineFigeS41 UTerming 5o tHesydalk of the AadioCodingdpia shewmis Fige sah to 1
('audio'). The 16-bit field of nunmber of stream PlIDs indicates the nunber

of g PRSAH of 0i®> Mmiftenlifiatésote hadionendudiie method tdoreespBi®ing to t he
EP mapO as a variable. The 16-bit field of stream PID(k) 1 ndicates the PID

of the.tr ¢ C \ L {g;@@er k el enentary stream (video
or ﬂgf%sﬁéimlw&%ﬁ} I%@gﬂﬁ{p’ aééﬁ%ggf_?ﬁlﬁ_.ne. stream PI D (nun
EP_entries(k)), If EP type is O ('video dts elengntary str st be a
vi deo st r@&g‘%ﬁfﬁ@ qf;ﬂp‘;él?‘?sc%ﬂﬁ%geme%ﬁl’e( )I!ﬂ’lﬁ?tSS )ite a[utqﬁo CQP@%WPE?@‘QJr eam
nmust be the audio stream The 16-bit field of numEP entries(k) indicates

t he comrespPndingrtoesidi)_stream_PID in ProgramlInfo() 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




referenced by EP_map_entries(k)). The EP_map_for_one_stream Pl D_

Start _address(k): This 32-bit field indicates the rel ative address position
at which the EP_map_for_one stream_ PID(num EP entries(Kg)Juhe@Dd5 in the
EP mapO. This value is indicated by the size as fromthe first byte of the
EP_mapO.. Paddi ng word nust be inserted in accordance with the EP mapO
syntax. X and Y nust be optional Pbsitive integers. The respective padding
words nmay assume any optional values. Fig.72 shows the syntax of '

EP_oher {1RE 1&1p8h Sl #AMRItRliBY endywfohe Gmg). dhiat CBD_typetihie 1shitflag avtd t he
EP_map_for one stream PID shown in Fig.72, the semantics of the 32-bit

field,.of, P i ' t type defined by EP mapo. |f EP
typémi1 tg&lﬁ? Eﬁgﬁgﬁ%%\f/?ﬂé&{i%§hwgnf%?has upper 32 bits of the 33-bit
precision PTS of the acc uni t pegi nni ith a e f the

vi deo st ﬂ&@rﬁh@%ﬁéﬁ? sypax Pﬁ?g(é‘ @Ff%‘\gge‘ﬁ %X%léﬁgﬁ%?gﬁﬁ&(ﬁgﬁgfog' ), this
field has upper 32 bits of PTS of 33 bit precision_of the access, unit of

t he typei of therBRAmafbasisdintmep fof a widestresng and anERmpgbRY ipaugle ¢
differs with the EP type defined in EP_mapo. If EP type is equal to O

(" vigileom) THEP dhhg! @pk it smhpdiffetentiais beawdertiesoER heaptypese packet
inclsﬂ—g%ﬁlﬁ;gi‘rsﬁ“ﬁgté of thTasgquence header of the access unit

1< ThCHp Ypntatly igootiofs Pideplslica i, B BP L R oAy IR0 e 258 of tho
i erised 4k GasiChp dasg noipeniain 3 ke HeeLon i bt SRR gbieF, 7207
a size which is based on the source packet nunber as a
_ 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




‘unit, and is counted fromthe first source packet of the AV streamfile,
with the value of the offset SPN, defined in diplnfo0, as an initial
~value. The absolute address in the AV streamfile is caliGuluag@doby SPN xxx

= RSPN xxx - offset SPN. It is noted that the value of the RSPNEP start in
the syntax nust appear in the rising order. The TU map i s now expl ai ned
wth reference to Fig.73. TU map flérnms a time axis based on the source
packet arrival tinme clock (tinmepiece of the arrive tinme, bas This tine
axigudie steamed THe RES EP ndadxshowsTthe Pdisnef an asepgfing snitTiy | pa“(ql?re axi s
is indicated by offset-time in the TU mapo. TU map_tinme_axis is divided in

a Fytﬁ%% '[HB'RSPN Epom@fifdichtesafaddrdissofunidurbe packdt eontadningreefitsti t . 16
June 5 In 2ach tine unit in the AV stream addresses on the AV

str mfile of the [ f igl formare stored in

ffhagscesaa&pgsrsi%’eﬁﬁefﬁiE‘*“n%ﬁ%sﬁwfr@ PR Tor A o, i
_begmsthekkzOthtlrre unit. on the TU is te TU
start _tihae¢syb tabhtgrmgdﬁ@ﬁaﬁphﬂ%éﬁe%ggﬁ@sq ¢§P%%% quat i on:
TU start _tinme(k) = offset tine + k*time unit size. I's noted that

TU afeaih transmiftéd biake arapspait packetoiavibgidhe samegPi2 t§ woptharndl Hefeax of
TU map. By way of explanation of the TU map syntax shown in Fig.74, the

32 eBhEt Eﬁlﬁ}a@ Aidie’ §t§@cﬁn£ | 7 (B VEHpAERhap tlﬁapmeon&imt ploeak &P_map-
-_ rreaX|s Thi s valuelndlcatesthe set tine relative to the

(r}eﬁt?tlrre ni -JJIIP he Cip. The offset tine is of a size based on 45 kHz
LR PEE2 he 27

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




MHz precision arrival time clocks as unit. If the AV streamis to be
recorded as new Cip, offset-tinme nust be set to 0. The 32-bit field of
time-unit-size affords the size of the tinme unit, and is i6aked 2006 45 kHz
cl ocks, derived fromthe 27 Mz precision arrival tinme clocks, as unit.
Preferably, time-unit-size is not |onger than one second (tinme-unit-size s
45000). The 32 bit field of numbéf-of-time-unit-entries indicates the
nunber of entries stored in TU map(). The 32-bit field of RSN time unit
st adudio Roesmy tisert BB t)&;ieanusteb@shirtesis( efidi@’site in the AV streamat which
begins each tine unit. RSN tinme unit_start is of a size based on the

source Hibeh G 8irbSmC PIDE G6divhtes thbambereobfimesfofet SPN 16
June 208??&% tngf@ﬁfo |ﬁlr11 Clerpl m‘(go as fromthe first source packet of the

AV strea Lnitial [ V stream
ti 1180pg O?éﬁ‘%kﬂfaﬁgaqlﬁy i et St Sfigag  PIDRTAE BREHET) s alvarhbIEY of rean
value of RSN tine unit start in the for- of the, s ear in
t heThe $6-hit field of streami REPEK) indigtesdhe E&Dﬁgéﬁ%ﬁfal?srl’ m@%ﬁﬁa’ﬂwﬁﬁ&? P IDt i me
unit, the number (k+1) RSN tinme unit start nust be ecsual to the nurrber Kk

RSANet i iEmbei tk stinhentByy Wetyearh gxpdeanaoi omdip tstesam)i probenenced t B¥ synt ax
of zzzzz.clip shown in Fig.45, the dipMark is the mark information

pergp b bhé Ptfiath | BID (RaC BF ehitges(F))l PYRIBP_tiipe $s O kideo)dts set by a

i
user,—but-1s—set— I%by a'recorder ~(ré&tordi ng“and/ or ~ reproduci ng apparatus 1).

M 9, lzg‘le%?a?r\jﬁﬁ stingn AoV K G405 Wreal YPEPP Ly 80841 RN 1QF addi®”)HitspMar k
elementary stream 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 eyntax 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.




- mar

syntax shown in Fig.75, the version nunber is four character letters

i ndicating the version nunber of this CipMrk. The version-nunber nust be
encoded in accordance wth SO 646 to "0045". Length is 1 RRel@005unsi gned
i nteger indicating the nunber of bytes of the dipMarko as fromdirectly
after the length field to the trailing end of CipMarkQ The nunber of
Clip_marks is a 16-bit unsigned i Meger indicating the nunber of marks
stored in CipMark and may be equal to 0. Mark type is an 8-bit field

i NAjFGRL IFP tkgg is @gLKl {oy D Aantlol)s tidndindd hasmuppee GiZibite ©flt Th of i PHbl e shown
in Fig.76."Mark-tine-stanp is a 32-bit field and stores the tine stanp

,Sgdrér%?fsé@&g?tlﬁegéi&sg i Oﬂﬁg aglﬁgf’strga%l.ha\’i ng a specified mark. The

i me_sta ers with CPl type in the PlayListo, as

shown in Fig.77. |f I e, i.n \diga . TP, o his 8-bit
field i nlhedpwantie ngﬁﬁgégaht'ﬁ@f RSB R, differs briflthel EP gkl © O
there‘i S .pl aced mark time stanp. If CPl type | g %Dl %icaﬂdi ﬂ]atee tfl"/_té_.rrap

t y pdefinéd m BP binap(). df BPhagpenis equeliait{gvideo), this dield mcalehhegCifiver o g of
. Character set indicates the indicating nmethod of character |etters encoded

in z}_ﬂ'tﬁeg@f)f tA@BBufdecpabkel heciadimpditrgfingttytel of the essguenise header rf &l ue shown
in-F1rg.19. The 8-bit field of nanme I ength indicates the byte length of the

mar k c%ggﬁmﬁhr%ﬁgel{dédt% r%ggrﬂ‘TS'aEP dthAl B HdisVnafdanianBltei€dtivelyndifcat es the

y rr corresponding to the nunber of the nane | ength

f left of thjs field,.i he .. effecti : t t he
ror R, SioquBh i U gief factS (hE BERBE adPIRTIE BESofRRT! oo The

effective character letters may be arbitr rﬁ/. . h
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.




The field of ref-thunbnail-index indicates the information of the thunbnail
pi cture appended to the mark. If the ref thunbnail index field is of a
value different from OxFFFF, a thunbnail picture is added Junei2085mark,
with the thunbnail picture being stored in the mark.thunb file. This

- picture is referenced using the value of ref thunbnail index in the

mark. thumb file. If the ref thumbn®|-index field is of a value equal to
OxFFFF, a thunbnail picture is not appended to its, park. NﬁﬁgrPﬁrélvateData
has al r eddyedvhetimexphitiindbic v Vistreatmyrasidsesses an diexh VaslicHBHEle of e ot
expl ai ned here specifically. --- --- - ------ R 16 June 2005

79 fitke pa Aahé firs étfxﬂ?leit@fbxﬁﬁam(ﬁb?édlﬁﬂTmmkplnﬁ‘haN agdressgseares st or ed
in a mall'l)u.t mb file or in a mrk.thnb file. These files are of the sane

synt ax st re and. ' TFI{J?,‘% ' : mlel hRitdmores a
- pi c%w%r%#@gmqwﬁgg‘e?@%&% a y[@sit)%m%ﬁge ?@?gﬂ){t}gﬁof “rre%\u _
- thunbnails are stored in th ol e nmenu. file. The fil e stores
a nﬂ:ekTUnmaame_@mw%rﬂlﬁ'SfLﬁ?rwB%@ﬁgﬂ W%@&Sé%ﬁlﬁr@ral‘(%& ﬁ%gr%ﬁ d;SJoi nt. The
totality of mark thunbnails corresponding to the totality of PlayLists and

d i #ife RlRvEngee@ationt he sol e mark.thnb file. Since the thunbnails are
frequently added or deleted, the operation of addition and parti al

del eti on %iar?eﬁrﬁégél?lﬂéﬁls@t tineaqikstiragdusipestzs.l y. “For this reason,
Thrbnai | { has a bl o strucfure. Picture data is divided into plural

poroney el IS, 43 SRRE0 1 FRRfeR Aok e p cture data s
Ta Var | BB 7Ashgwad e Ak ThLmak Gy wen ok B fel MERRE bl = 077
t h'es;gtgicz)l(logn 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




Thunmbnail in the syntax of nmenu.thnb and mark.thnb shown in Fig.78. By way
of explanation of the syntax of Thunbnail, shown in Fig.79, version nunber
is four 'character letters denoting the version nunber offét.hing ZORGnbnai | O
Versi on nunber nust be encoded to "0045" in accordance with | SO 646.
Length is a 32-bit unsigned integer indicating the nunber of bytes of
~Maker PrivateDatao as from di rectI)77at back of the length field up to the
trailing end of Thunbnailo. Tu block startaddress is a,32-bit, unsi gned

i nt gefémed dCliphifo@) ashfroml thadinstsande pycketafdhe &V streamdileiasan pdia) ock, in
terms of the relative nunber of bytes --- ---- - -------- 16 June 2005 80
as {4188 1R drRailitnadands iy tee afv dfeairtiiel i cakulatedibyt . The number of

relative bytes is counted fromO. Nunber of thunmbnails is a 16-bit

unsi gnedgj,Rt eger_ whi e nber of entries of a thunbnail picture
cont ai neﬁi)ﬂtn-x ﬁﬁwgﬁw{’%x Téf%chskp}gl ze is a 16-bit unsigned integer which
gives the size of one to block, _i.n terns of 1024 bytes a & 1f, for
exanpl e, Ittis nptaskihat thevalug of RSN time, ugdt s "‘cﬁ@ t%iﬂggp 8? t@%gﬂlﬁfbl ock is
1024 bytes. Number of tn_blocks is a 116-bit unsi gr_ned i nteger in%i cating
t hepyugirappea inetiter fisingodrden _HF dhévei is ndissumieupasked (ip)the THIRBPA(H Dndex 1 s
a 16-bit unsigned integer indicating the index nunber of the thunbnail

P CHiHIe€ unft® PAE RRARRY @%@sﬁ%a’wmﬁrﬂm&omlme@m tonthef mumbenk
beginnFng fromthe thunbnail 7indéx field. The val ue OxFFFF nust not be
useﬁﬁ@ 'I{hunbnajtl -:jlndex. This Thunbnail index is referenced by ref

t hufBA AL UPRSEY —'rsrli rEJI Appl nf oVol uneo, UTAppl nfoPl ayLi st O, PlayLi st Mar kO and

%LPZ@ re ﬁgynt;g; %n%pizﬁ%tgnucﬂte ﬂIeO&Eri%}vIér?( ﬁlnth8e- sb),lrﬂ[ta)lcJ r(])%lz%zézc!ciiﬁtsﬁg% 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




format of a thunbnail picture and assunes a value shown in Fig.80. In the
table, DCF and PNG are allowed only in nenu.thunb. The mark thunbnail nust
assunme the value of "OxOO'" (MPEG 2 Video 1-picture). PicteuhmedDOE-size is
a 32-bit unsigned integer indicating the byte length of a thunbnail
picture in terms of bytes as a unit. Startto bl ock nunber is a 16-bit

unsi gned integer indicating the to7%l ock nunber of the to bl ock where data
of the thunbnail picture begins. The | eading end of the thunbnail picture
dat aadisgta gicitied marki Thetsbmahtiasbimaskdtinte_staenp diffirspwith CRE_typepnock
nunber begins fromO and is 16 June 2005 81 relevant to the value of a

var 'tﬁ‘é)i)ga i r%%tgbta}geshgwninop%»pf tn_block. X picture_length is a 16-bit

unsi ghe i ndi cati g the nunber of pixels in the hori zont al

Slnglegtnegqf ﬁ{PéZB;;Prqaﬁg??L@Hﬂé %qﬁﬁ%&% ‘gP ’eﬁhgg gtﬂd 1|Ecﬂa | rlgc{3 : E)n

of a frame of a thunbnail picture. TIn block s are |n V\/mc store a
t huTQiseqpencarid. of | thet coptissrus n e ﬂ@@iﬁiﬂal"i’ﬁ‘?rear CH fsnep si ze
‘(fixed length) and are of a size defined by to block sixe. s. 81A and

81B nasrermid %@dxhg $MOM_hope thQPT() dndicptes Il e emdptwartblS&bnéwld asaf_bl ock.
If, as Shown in Figs. SI'A and 81B the thunbnail picture begins at the

| ea i f | Pieks -3 Tk Padb? Sebindedésttie Indivatihgekethod i s
sto?lle gggtﬁﬁg{%e@tﬁ%(ol I ovmurjlg’f?rllla | ock: eBy so doi ng, dat agvmth a

var| eIenth can s fix I Et;[}ﬁ, gdgdi ting
CBRFAGIPT %erﬁgnﬁ%%éﬁ%\,ﬁ‘tg B@—@lﬂ%fgl’d cessl ngg’am ﬁﬁﬁ) S?E’mdf ileis

now expl ai ned. The AV streamfile is stored in the "MTS" directory

( Fi go the valneeshoven in Figel9.ypes of the AV streamfile, nanely a dip

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.




A streamfile and a Bridge-Clip AV streamfile. Both AV streans nust be of
the structure of DVR MPEG 2 transport streamfile as hereinafter defined.
First, the DVR MPEQ transport streamis expl ai ned. The st&dsel0d50f the
DVR MPEG 2 transport streamis shown in Fig.82. The AV streamfile has the
structure of a DVR MPEG 2 transport stream The DVR MPEG 2 transport
stream-is made up of an integer nithber of Aligned units. The size of the
aligned unit is 6144 bytes (2048*3 bytes). The Aligned unit begins from

the fir SNeP(Y,tt%uﬁ{bﬁalﬂeirﬁ@k&hﬁﬁoﬁa@ keplaifdte AothuashikGl picverBaSoredinpacket s
192 bytes Tong. One Source packet 1s conprised of TP_extra header and a

t t.. TP d i 1 t
bR iy in A pEd HRRDARE ISR M eRUI St theRImeltynul AR CRIERDT
packets. The last Aligned unit .in ttle DVR MPEG 2 transrgort St ‘g‘?‘{g is al so
madewaa aele3Bhwsbpail)pddranenu fyapdils stores gepic FBERS ln[glgﬁg% stream

ends at a boundary of the Aligned unit. If the nunber of the transport
- pac ity s t Theitoflity bf arespdhundiadismare stuedén thimseleaneau.flynhdilea  nul tipl e
of 32, a source packet having a null packet (transport packet of PID =

~ OX1FFFF) ’I’Héﬁﬁa@ﬁhﬁﬁ?ﬂle@?@r&@@n{ﬁﬂhﬂlbﬁﬂﬂgiéiﬂfd, that ea pichare syesentingst  not
nf o

use excess | rmation in the DVR MPEG 2 transport stream Fig.83 shows a

i gamwkpant el Shlalf Hisford HOBRpoR b RIS R RSEPRLIdRO N,
2"t rad&gips et siok I R ChE®, Hincoinip e taaBRgts phEbREREY 1o e
a full transport streamor a partial transport stream The

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 in_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




I nput MPEG 2 transport stream nust obey the ISQO| EC13818-1 or |1SQO | EC
13818-9. The nunber i byte of the MPEG 2 transport streamis i nput
sinmultaneously at time t(i) to T-STD (transport stream siGlewma08bget
decoder provided for in SO IEC13818-1) and to the source packetizer. Rpk
I S an instantaneous maxi num val ue of the input rate of the transport
packet. A 27 MHz PLL 52 generates & frequency of 27 MHz clock. The 27 MHz
clock 16 June 2005 83 frequency is |locked at a val ue of _the program cl ock

r ef 8¢ BRREIHASRingferidtey/1VBEGHambaik(y poaunit rBermumbcaek 1olative PYES & ock
counter 53 counts the pulses of the 27 Mz frequency. Arrival tinme

;‘ gg@ﬁ@gd ggocrg ¢ %ﬂhb%gl&e tl?&xgbﬂﬁil@is*:i 18lbit ifBigAke thtegotmiéch givesthore t (i).

i'zer appends TP _extra header to the totality of the
transport _packets creat.e a, sourc time-stanp indicates

t - |\ -
t henumber g ERUIGHO% 3 | mbwfsl%‘ﬂ“‘t%ﬁ?ﬁgﬁﬁﬁgﬁﬁ‘ﬁ%@%@' reaches both the
T-STD and the source packetizer. Arrival-ti W-Stﬁ%p(ik% t’)s i@ Led val ue
of the Afui bhick sizeisd d6ikynsignedpregerivhich gyes He ¥4t ¢ %‘??61 %: i on:
arrival -tinme-stanp(k) = arrival tinme clock(k)% 230 where k denotes the

fir f"ﬁ P FADZA e AE0eit LIfPRe kehmplé, thhblacknsizeephyibindieatos that &he t wo
“neig Borlng transport packets is 230/2 7000000 sec (about 40 sec) or

el RS IR A ek o Senigmd ot
ts E;%ggﬁgm c%l.' y enl%}ll]:?_,g of tn?_%lggl? O 35S ThilfathlalI Rt Phitnbhlfl_indRitis
a 16-bit unsigned integer indicating the index number of the thumbnail picture
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




snmoot hi ng buffer nmust not overflow. Rmax is the output bitrate of the
source packet fromthe snoothing buffer when the snoothing buffer is not
null. If the smoothing buffer is null, the output bitrat® dinet2085snoot hi ng
buffer is 0. Next, the paraneters of the recorder nodel of the DVR MPEG 2
transport stream are expl ai ned. TEF val ue of Rmax is given by

TS recording_rate as defined in 16°June 2005 84 diplnfo() associated with
the AV streamfile. This value, my be cal cu.tjl ateld fromthe follow ng
equaelevant tRithg valuef; e variablegk imtliedtogdpap ol Ihdilackne val ue of TS recording
rate is of a size in bytes/second. If the input transport streamis an SESF
t r anspor X gfictagen]empth ivusic-bit uasignedtinte gESindécting thg number of pixals ied in
Ciplnfoo associiated with the AV streamfile. If the input transport

str ' cﬂ%gf EYCHichey RergtRiken 16-bitval ues
def %@Zé}ﬁm (?jgca e%ﬁ:%iﬁgﬁl%?{ftgftﬁ%ﬁ@?%%hgé te?’aﬁsport‘ stgflgam such as

maxi mum bi_t,r at edescri ptor or rtial.-streamde ' . LS. vad ue. |f

* hounREREd iRaRE BRI e ahaey chirels AR ALATCE] FhSkiorhes Bama®t 2
buffer size is 0. If the input transport streamis not an SESF trlansport
st r adhpmbaadrotee ndin_beckrisoen ara/M whichyter $tﬁ@daithﬂm§§a@d>§%fwept &l of the
MPEG 2 transport stream such as, for exanple, the values defined in the

s mogj 1oek hiht udebeil(ace of thesamesiarifhieddength) drd avexfarsizadafingd i n the

partial _transport_stream descriptor. For the recorder and the player
(reggqguqo%g ﬁggarat us), a sufficient size buffer needs to be provided.
eftault bu

The t er size is 1536 bytes. Next, a player nodel of the DVR MPEG

2 trans p%’rxésg{ e@%ﬁ]élﬁ ¢ eln%,itt?cea‘ill'y SllzliO%\'f f£dw thumbnail picture data are 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




shows a player nodel of the DVR MPEG 2 transport stream This is a
conceptual nodel for prescribing the reproduction process. The DVR MPEG 2
transport stream obeys this nodel. A 27 Mz X-tal 61 gend# Are00Be
frequency of 27 MHz. An error range of the 16 June 2005 85 27MHx frequency
must be 30 ppm (2 7000000 810 Hz). The arrival time clock counter 62 is a
bi nary counter for counting the plﬁzses of the frequency of 27 MHz. Arrival
time-clock(i) is a count value of the arrival tine clock coHnter at tinme

t( i;?(ackletl it 192 bytestlbngg One seurcepacketas compried;ofplP_eiira deadefrandd sour ce
packet to the snoothing buffer when the snoothing buffer is not full. If

t he hitkebuTPesxirs Kedder is 4 bptes hungt wiilt thattmnispottipackeidsing h88buf fer is
0. By y of explafrning"the output timng of the MPEG 2 transport stream

i f t}t&e arrival time stanp of the current source packet is equal to 30 bhits
onl? gsll_‘gg'si de of arrival tinme_clock(i), the transport packet of the

source packet .is renpved fromt snoot hi.n fer ' : :
i nst ant aRB6WAligasd waikismpde ugrof WF%M‘%‘%&“ @@édﬁ]ﬂﬁgmot\;lgrf | ow of

the snmoot hing buffer is not allowed. The paraneters of the a‘;(/e{;ll nodel of
t heDRRNYPEG 2 ttanspericiicant isedsn made upref Ehseurge pepkels. dherdere,dBer der
nodel of the DVR MPEG 2 transport stream described above. Fig.85 shows the

SYNHRR MPELE2 RS pRekAlendEhea Soandanyasikhe AlignedniVPED the numbespor t
stream provided in SO I EC 13818-1. The syntax of TP_Extra-header in the

LIV by M REDOEI Ao iy egitron b B flnors vey of
COpI%)TJFl)tei{Jlrg %% i302r:_ai rs]glilrccaet &Eckie% haarwliing 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




I nteger representing the copying limtation of the payload of the transport
packet. The <copying limtation my be copy free, no nore copy, copy once
or copying prohibited. Fig.87 shows the rel ation between@ hme20ge of
copy_perm ssion_indicator and the 16 June 2005 86 nbde it designates.
Copy_:perm ssion_indicator is appended to the totality of transport packets.
“If .the input transport streamis $Bcorded usi ng the | EEE1394 digital

i nterface, the value of copy_perm ssionindicator may be assmﬁé&g W th
t he freajueacyis Eidkedanarsabué of thaypepgramdileek seferenge &H@R) abthe rt
streamis recorded w thout enploying the _perm ssion_indicatormy be

ass @Ginah6dl stieERELARrdival title clockidonater Sheowmtsuhe pulseomf the O Midz val ue of
the CCI" enbedded in the transport packet. |If an anal og signal input is

el f.- encoded,, .t.h e p Y i ; iapt ed with
* he HGRERET o (g i OERA BEMTGRa PBE IS RLPIinEUopR cBaRRT a8l 0 T )

havi ng a_val ue as specified by arrival-tinme-stanp in the follow ng
equéltm@)ﬁf.i)-ar rival -time-stanp(k) = arrival-time-clock(k)%®30. By way of
defining the Cli pAV stream the Cli pAV stream nust have a structure of the
DVR MPEGAséuraa ppokdtizer Sdappends TRdextsa dheartar bethedbtaliy of thartfrangpory ne
clock(i) nust increase continuously in the Cip "stream |If there exists a

- di S@gpnkéta WOBRaROA fureé pf\él@ét.s)ﬂﬁﬁem tintee seanp indtadsabe)iniewheetie first AV

str arrival -time-clock(i) inthe dip AV stream nmust increase

gf)gi{y?éj ;6 Etb{%ﬁgﬂs?ﬂqﬁg)ﬁagﬂ@ YAIHEs Poth fie OIS AHEMd The ISofréd Pa¥Rétizer™
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




begi nni ng and the end of the dip AV stream nust be 26 hours. This
limtation guarantees that, if there is no discontinuous point in the

‘systemtinme base (STC base) in the MPEG 2 transport stre@@uid@0BTS

(presentation tine stanp) of the same value 16 June 2005 87 never appears
inthe dip AV stream The MPEG Zggystem standard provides that the PTS
has a w aparound period of 233/90000 sec (about 26.5 hours). By way of

defi ni h i dge-d i . ' -Cli : h
St rlapiecmsesitedm e Y SirgRaphla Chioanaeey Al TR oue” ©

" The Bridge-Cip AV stream nust include a discontinuous point of one

ar ripMlelvihg wgubtis®. The transport stream ahead and at back of the
di sconti nuous point of the arrival tinme base nust obey the encoding

limtati Xa._nq-gt ?@cd?gﬁr(??ﬂeawﬂﬂmr expl ai ned. The present enbodi nent

supports the video-audi 0 seam ess connection between Playltens being

edi ted. .Seamnl ess nect i e P tees "continuous data
su ﬁ‘;'f“e tf‘SV e Bf ;’%ﬁf"&%féﬁ@%&%% &s{g%%elg?ﬁ%cogi ?118 processing". The
"continuous data supply" is the ¢ ility of  quar eein ly to
the dedédle i@Utﬁaﬁgg@%ﬁge%@dé§§a§l§p§€ dranseod Sreay ﬁlﬁlagp??é'\?v?ﬁﬁﬁpo?der

to enable data to be read out fromthe disc as data real-ti_geégroperties
ar erSseeonting dedte ai definedén Sliplnto() assaciated with she oY isHeswstils SEWCor o
sufficiently large size as a unit. The "seanl ess decodi ng processi ng" means

thqnﬁﬂpﬁ%@&rx sPfeatn 4 AWEani SESH tsilsprirngiredid] eefetatwe may ber prdeded on t he
di sc*w tho produci ng pause or gap in the playback output of the decoder.

The AV st fetr ( | '
exptANe eT g o Mok Morcipiet o TRERR AP SRR SCHETneh 31 em and

the current Playltem . . .
maximum_bitrat%__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




I's guaranteed may be verified fromthe connection condition field defined
in the current Playltem There are two nethods for seam ess connection of
Playltens, that 16 June 2005 88 is a nethod enpl oyi ng Briglgewe@dop and a

- nmet hod not enploying Bridge-Cip. Fig.88 shows the relation between the
previous Playltemand the current | ayltemin case of enploying '
Bridge-dip. In Fig.88, the strean ata, read out by the player, is shown
shaded. In Fig.88, TSl is nade up of shaded shr a&fata.of t he ikpl (dip
AV 27MEEXFreapdnshanied tet +3Qpponld 7908000 ds816 ZSes ARl e floc

di scontinuity. The shaded streamdata of Clipi of TS1 is streamdata from

an aglees 62ak aabinﬁlfef eanmfcedoi cednfing thiepatiiengfithe fraqusany ofihMHBEz+
corresponding to IN.itemof the previous Playltem (shown as IN-tinmel in

Fi 9,88 : re #¥e clock counter at time t(d).
Rsﬁgkﬂtgﬁgégwguasf%aﬂ%ﬁ%éfg]ﬁiﬁggﬁgp%%?nogatcgupri or to QSPN arrival
time discontinuity,of Bridge-Clip.caontained..in T i s from
the f1rsin Shasmeeothiridatiier O Regeicrrpngg: Purls STl ulb BARAB AT, | |
previous to the source packet referenced by RSPN ar r'h,val .
1 i nemdotitiapgbiuifer wyhenlthe Bingosising bedfards meidully 5 Ge shmnatbimstytlens filla of aip
-2 (dip AV strean) and shaded stream data subsequent to RSPN arrival tine

di Sﬁiknﬁlrwbit}z’at@fto@ié seoffling bufférds haded stream data as fromthe
RSPN arfival time discontinuity of Bridge-Clip contained in TS2 stream

data 1oy S YPRIAAEIRL AuEhAIEARRLobhe WIPEN: 2 tkinpbrt itand i6chot | ul Ly

to the | cetpac I p. The shaded streamdata of di p2
ARG ENNT R S A T YA

| 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 the
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




presentation unit corresponding to QUT_tinme of current Playltem (shown by
16 June 2005 89 QUT tinme2 in Fig.88). Fig.89 shows the relation between
the previous Playltem and the current Playltemin case o016 thate 20051 oyi ng
Bridge-Oip. In this case, the streamdata read out by the player is shown
shaded. In Fig.89,TS1 is nade up of shaded streamdata of the Cdipl (Cip
AV strean). The shaded stream dat Boof A i pl of TS1 is data beginning at an
address of a stream necessary in decoding a presentation unit correspondi ng
t 0 mblk tif desighatehie previous Playltem shown at INtimel in Fig.89 as far as
the | ast source packet of dipl. In Fig.89, TS2 is shaded stream data of

Gip2 (G i i kA e thelaitalinf ofGrampoot pak®2td. slfst r eam
Ctbﬁy_ﬁ%érﬁh&ﬁ%m_ }ﬂ&T@fgﬁi}?ﬁﬁﬁn igfofGramspont p

data begi'n at a packet of Cip2 as far as an address of
t he, st.ream necessary faor decqding: t 4 | ihespardi ng to
CUTE S oA RRar e dy e fing e BEISEMNERA kit Gathe PR 09 gs
and 89, TS1 and T2 are continuous streaps .of the source, ket . .. Next, the
st r.@fa«mm@ﬁrmlw@ngndlpsioram@yma%ﬁeiatt@dﬁhﬂ’&c‘{qlﬁﬁ Oémf(;%!}ﬁgpu‘me

t her ebetween are scrutinized. First, encoding limtations for seanl ess

congedtiipdiier). SH thd nipuedrarSporastresm | is mecendednwitbaut KoRaYBE WG
structure of a‘transport stream the nunber of progranms contained in TS1

a“dlﬁig&m Eﬁéﬁa Intefii8e MHED SR cvhgepermsissioanrmdicatbaimgda assddatednd TS2
nus e 1.

nunber of audio streams contained in TS and TS2 nust be 2
cautihie d3fu BENECTpmnigP i TEhi fRkf, I Ao sigBlinghe TSt be
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




16 June 2005 90 private streans other than those depicted above to be
contained in TS1 and/or TS2. The limtations on the video bitstreamare
now expl ai ned. Fig.90 shows a typical seanl ess connecti o6 JurdiZo@bed by a
pi cture display sequence. In order for a video streamto be denonstrated
seanlessly in the vicinity of a Lfﬁftion poi nt, unneeded pictures

di spl ayed at back of QUT tinel ( time of Cipl) and ahead of [IN tinme2

(INtime of djp2) S e renoved rocess of rerencogd parti al
st r BAYSIGPPeAEs injthp dﬂi’ MSW‘?@FnY@‘E g’ﬁ"’?ﬁ? s]yﬁf%’? ?@Wdﬁ{ﬂ REQVI%Sgggﬁmghom an
enbodi nent of realizing seanl ess connecti on usi ng Bri dgeSequence. The

vi dBT SshasemmraparBund geriodi of Z3HI0OUS sew(abraPROaY kouis). tinme_di scontinuity is
conpri sed of an encoded video streamup to a picture corresponding to OUT.

timel of g oPlefiting 90e BHIge-Clif 20V stre@aMlicsBridge @y AV streanhmust deo
stream of “previous Cipl and1s re-encoded to forman elenentary stream

conformng to th N%% I | | SRl |

subé@ﬁ%@ﬁ ugt Ie?gbﬁ a W?é@“&@‘gén? ?‘ﬁgile? %felﬁ?glggggﬁfjép of Vg!nmgﬁcoded

vi deo, stream subsequent to a picture correspandi to LN, tinme f dip2 of
Fi qPaisizeTapcR Yoo oust inglage s SCSrimia b et Sng At BFE ey 1 or
connecting the video streamto the next following Cip2 video stream

Re- ®heartimsgoitstreateabeashanhat backsof theatiseamimesisglaipteot theprrixal dng,
~conformng to MPEG 2 standard will be formed. For creating Bridge-Cinp,

SEY38 TP S Ml in e DVICEIIO, s et cturcs
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




91 Fig.92 shows an enbodi nent of realizing seam ess connection w thout

enpl oyi ng Bri dgeSequence in the enbodi nent shown in Fig.90. The dipl video
streamis conprised of an encoded video stream as far as t6dunei2008r e
corresponding to OUT tinel of Fig.90 and is re-encoded so as to give an

el enentary streamconfornmng to thje MPER standard. In simlar nanner, the
video streamof dip2 is nmade up encoded bitstreans subsequent to the

picture associated with IN tinme2 of Ci}fil"£2 of F‘Ié)gl 9% %%ggi encodi ng
- bi tistr wethodenployiag Bridge-Bhipsaea methed BoheuprYIRg HitRcuS!P: el enent ary
stream conformng to the MPE&R standard. _ By way of expl aining encodi ng
lim tatipps8®fsholhe vhagelasionebetweehetlfer pravioas dayls¢mt ard Vhe BT eans of
TSI and TS2 nust be equal to each other. The video stream of TS1 nust be

L SRR RIS oot bserence

picture. The video stream of TS2

must. conmence at, a C he video ' ' g:ing@d 1 n a
b1 tBle it R omshacd: (s sk b Mgl BE SRAG s Ml BECIRE

i n-between. No gap of the fields or franmes are-all owed to.exist, at
jung€ildp pdiVtsstinagge andencdrddenslbyriy H3tduPHOWOU Pt f8y be
necessary to rewite "top-field-first" and "repeat-first-field" flags.

Al tREPA iafivyl tinde aliscontinediyodi ng nay be made to prevent field gaps from
bei ng produced. By way of explaining encoding limtations on the audio

bi tstrea H Qi 8anSBAR o Wil 1 BAUHICYK RfcahPlatfronhan afdré&ofrast be
equal tﬁa‘%té g%ﬁgfrrem?he al?gi olﬁ encodi ng nethod of TS1 and that of TS2 (for

eXanD e rocad F8Y hcdding Thé préfeRlation whit coriespodih UM #AR%E the

previous Playltem (shown as IN-time1 in Fig.88) up to the source packet referenced by

RSPN_exit_from_previous_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




‘92 LPCM and AAC) nust be equal to each other. By way of expl aining
encoding limtations on MPEG 2 transport stream the last audio frane of

t he audi o stream of TS1 nust contain audi o sanpl es havi ngi@Jahesfd0By tim ng
equal to the display end tine of the last display picture of TS1. The first
audio franme of the audio streamof, TS2 nust contain an audi o sanpl e having
a display timng equal to the display start timng of the first display
picture of TS2. At a junction point, no gap nmay be allowed to exist in a
seqOdfEetinfe2tindigffi)o presentation units. As shown in Fig.93, there may be
an overlap defined by the length of the audio presentation unit |ess than

two audi Fiéfsgnﬁl&@mhmremm betweerpahkgireviouanBhiyitenm gndnthsl eneenkry
stream of TS2 nust be a video packet. The transport stream at the junction

poi ; SISV RV icklip.b engfé sranedaanehyd ouBy way of
exp?«iﬂyméﬁ% l??ﬁ%%ﬁ%@@’@%?ﬁwgngﬁ %ﬂ:%efgfé no di sconti nuiut les in
the arrival tine base, ate, al exist, in T [ 4l 1'l owi ng
| i by dbe playes it shown shedsshiy g OO L Kb g Rd Sﬁﬁ%ﬁ‘%?a;%%?ﬁ% ip. The
Bridge-Cip AV stream has a sol e discontinuous poinf.in the arrival tine
bas Eliprl (Clip AV stream) ok hpshadedstreans data of Sdipl hak kedataOegPmingal  he
first source packet of TS2. The SPN anval tinme_discontinuity defined in

O i phnfdR:dscof 8 Stithi AbcesaslYr BS decddinea presemtitioniunit quigspondingie nust
. represent the address referencing the first source packet of TS2. The

20U nggg’@ﬁecgﬁhe {p?%x%ﬁ?? T, BROW LAt IN_thRE1 %H iFi#.S@'ﬁs Ariap tistefaksnashree

Bri uencernf oo nay “be any sour ce packe Clipl. It is unnecessary

for this 16 _June 2005 93
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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




source packet to be a boundary of the Aligned unit. The source packet
referenced by RSPN enter to current_Cip defined in BridgeSequencel nfoo
may be any source packet in dip2. It i's unnecessary forig hirg 2006r ce
packet to be a boundary of the Aligned unit. By way of explaining -
limtations on Playltem the OQUT tine of the previous Playltem (QUT tine 1
shown in Fig.89) nust represent th# display end time of the |ast video
presentation unit of TS1. The INtinme of the current PlayTine {,é%l_ti nme2

s hopfivatienstidagnsB@thenthadhose depiotpd ebevt ta be cantpned i Tad tand/oel 9L t he first
~presentation unit of TS2. By way of explaining the limtations on the data
al | ocat | %e’lﬂnﬁ?ﬁ@n@&nﬂm ﬁé’éGgstr&mﬂﬁ@n@vleﬁpMnéﬁfﬁgQMOm atiygic@h, the

|

i .
seanl ess ‘connection nust be made to guarantee continuous data supply by

the file system,. This,.nmyst .be regli l.ng | iddd p AV

st r $AMICsS GRERESHR {@I%HF%P(Y@ ipﬂ)gt}l‘\{)g ?%Pzé’mg‘%‘i‘reg‘)%anéﬁ %? (Il%ngd CIQ??)&A?V stream
file), such as to satisfy data allocation prescr) Bt j.ons. .RSPN _exi td

f r ostrgamevtodys domiopsirated dsamiessdy tiadtheovicinily oh@ RFUamBOIN, WWeEHed i i
(Cip AV streamfile) previous to RSPN exit fromprevious Cip wll be

ar r?ﬂﬂ%si displagedt anbacls ofr OV times (OMA_hame of rGlipthrndTakeagah | engt h
of the Bridge-Cip AV stream nust be selected so that the data will be

arr ﬁqgﬁﬂlézr@hkgimnﬁgft“égggyﬁﬁlls@b@ Fefidvel By ?M@sﬁ@f fe-énemting the RaMl ent er

to_current X > “selected so that the streamportion of Aip2 (Cip
o SreRanbe cin P deeobSt AP BRhS ne' 2005 oatragrent.
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 siream 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.




By way of explaining data allocation limtations in case of seanless
connection  not enploying Bridge-Clip, by referring to Fig.95, the seanl ess
connection nust be nade so as to guarantee continuous datGJsed@iog by the
file system This.-nust be realized by arranging the |last portion of the
Cipl (Cip AV streamfile) and the first portion of the CAip2 (Cip AV
streamfile) so that the provisi ond on data allocation will be nmet. The
| ast stream portion of Cipl (Clip AV streamfile) nust be arr ed in a
cont i nuokiig. 22 eshawss aresembpdimente OIﬁaIelﬂhﬂ?%rféﬁmlesﬁhé’oflp?%tﬂo%t‘?’gﬁﬁwport i on
of dip2 (dip AV streamfile) nust be arranged in a continuous area not

| esangn%nngrmibgéSeqﬁehe@ nanthe d¥akbdimdR SHdwnsineKig.80.nEle Glipl ViR STD i's a
concept ual “nodel for nodeling the decoding processing in the generation

and rifi ' d\@{é I Rake chifesbyiRdiaboi s al so a
-con‘%ﬁ%ﬂﬁ% g%ggpe(?éﬂﬁggg%/%\g 85%3300 | nga%}lz%:gssi ngc I n SFhe ggr?erat I on
and_verification the AV stream referenced b WO essly
corfRbEL dimed of Kig 8&@9 1S Hse i OAF 19 B8 AN 'ﬂfeé@%argﬁg{ﬁgmaé%@%ﬂmdel .
The nodel shown in Fig.96 includes, as a _constituent elenent, a DVR MPEG 2
t r atosther MPEG2 atandhzdieIn sisoidar mEnsenhdbevidae stream of fRip2Z Iomademp ofrhsy s,
Bsys, Rxn, Rbxn, Rxsys, Dn, Dsys, On and P9(k) is the sane as that defined

i n dncoledMBitdt@mFutisdguntlto ®iirenasseciated ndtxINutibe?2 of Clip2 ofl enent ary
streamand TBn is a transport buffer of the elenentary streamn. 16 June

: gg?@igréﬁ. pﬁgsé é{ng%dc;fﬂgtﬂiﬁltl%)éhﬁgaxjé%fe%ﬁyOfe-Eﬁéod%cP@%raYS(ﬂé cBAfidowNd exi sts

tream nis an“elenmentary stream buffer of the

el ementary streamn and.is ' -
elementgry stream conf%rmmg to the MPEG2 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




present only for the video stream TBsys is a main buffer in a system
target decoder for the systeminformation for a program bei ng decoded. Rxn
is atransmssion rate wth which data is renpved from TBhJufdR005i s a
transm ssion rate with which the PES packet payload is renoved from MBn
and is present only for a video st%ngam Rxsys is a transmssion rate with
which data is renoved from TBsys. Is a decoder of the elenentary stream

n. S ecoder , perti t t system information of a program

bei @M@Hﬁé&@m@t gerﬁgygf@e?qcﬁ‘g&gglf'f er of the video stream n. Pn(k) is
a nunber k presentation unit_of fthe elenmentary . siream The decodjng process
for DVR- 8yDvagobsxplainiag @ﬂmlﬂgélmﬁ%tl?ﬂﬁ@nms%(ﬁéi Wﬁp"rﬁﬁg@?ﬁﬁ‘ﬂi‘égor t
streamis being reproduced, the timng of inputting the transport packet

to ZBdio kBMmeost (hBElio StrésmesfTHEdnint cantdinaudia sempleahpvitg @ BSPEUr ce
packet. The prescriptions for the buffering operation of TB1, MB1l, EB1l, TBn

nglf%ﬁgﬁ%%gﬂ)lﬁ%y(ﬁﬂlﬁ?g chgime e tl?élésmﬁglﬂ lgffchﬁe-ﬁfﬂm. prfiggautlis in

the prescription t he deci ding and di spl ay
oper.ations_ are also the as, the . T- STD. pr.Qvij : ' . %&13818-1.
Thef@é’&%ﬂflr]i’& %‘ﬂb%%‘é%ﬂlﬁl?ﬁﬁ? T ﬁq’ﬁ%"&aﬂgugé(gﬁqléé%q%@%?\ggp (hj Ilg: aytists are
bei ng reproduced is now explained, Here, the repr;i,gigtion of two AV streans
r ef eqaalctedhpdisplay staahiisusgpf the fisst Geplpy By euEs et | xpl ai ned. In the
following explanation, the reproduction of TS1 and TS2, shown for exanple

in Fig. 83\t 4 junbbiohypAng GRbgaP fagndnd allowdd td Sxishiml a Bsguence of theawdius st ream
and a current stream respectively. Fig.97 shows a timng chart for

TP R SO o ke O panpe ey hetag 1
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 soufce 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




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 sane as téhdurte 28®5axi s of
the arrival tinme base of TS1 (indicated by ATC1 in Fig.97). Mreover, the
time axis of the systemtine base of TS2 (indicated by ATCL in Fig.97) is
not the same as the tine axis of tHe systemtine base of TS1 (indicated by
STCl1 in Fig.97). The video display is required to be continhuous seam essly,
howemgie patherte buay bbendargrdfahe idigred whit plhg sounes pAckeheepreased 0yt i on
units. The input timng to DVR-STD is explained. During the tinme until tinme
T, ' td eClipPdétindd iR BridecS aplcnvelifo()paakcic hny tsoerdkBl of
DVRng—?ﬁér—lwnp%%H%Iihmcrll] S iR B Ak TBL, aliie S TBsys of DVR STD

is determin y p.arrival -tine- ¢ i t 1. The
renﬁ?‘?ﬁeﬁg‘npé Rét sltgf WalECRyNary g\é} ?frf‘gugﬁr%é]gﬁ? ?éetr l\sbalc))? dT%ﬁuggﬁ? O‘SIthBh:SE)?S of
DVR-STD at a bitrate of TS recording_rate (TSl). The TS_ recording_rate
(TShligned utik val ue of TS recording rate defined in Ciplnfo( corresponding
to Cipl. The time the last byte of TSl is input to the buffer is the tine
T2. So, @yrwag dffexplaiminglimieeionstamBlaylteangthe GP T 2imeof thepreviads st anp of
the source packet is discounted. If Nl is the nunber of bytes of the

| ”aggagﬂf)e?n@gﬂﬁ% 1Bﬁbuﬁ€thigs§rgP%swe fegertihd diplAONH tidie dfake last deo

pac e tine DT1 f tinme until time T2 is the tine

e Rty LTS 19N R SRS PR B et ccor o
DTlinle?ig-.Sg ianc:l 823“)/nl-l?gt?gg{cggﬂtgmg%ifplay start time of the first presentation unit of
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




During the tinme fromtine Ti until tinme T2 (TS1), both the values of RXn
and RXsys are changed to the value of TS-recording_rate (TS1l). Except this -
rule, the buffering operation is the sane as that of T-ST®Jum2905me T2,
the arrival time clock counter is reset to the value of arrival-tinme-stanp
of the first source packet of TS2. %he input timng to the buffer of TBI,
TBn or TBsys of DVR-STD is det er mi Aéd by arrival-tine-stanp of the source:
packet of TB2. Both RXn and RXsys are changed to values defined in T-STD. -
By feagnagntexpl ai ni ng additional audi o buffering and system data buffering,
the audio decoder and the system decoder need to have an additional

buf f er i n@yawaynif exptidhmgatata alloeativn/Hivdtations imoasesdconniessrconagrtivdn to t he
buffer anmount defined in T- STD in order to allow input data of a domain
fro i bi R i 5N ¢ defndutremiust ben

ti mwr(l)té,eﬂfﬁ%ygiégﬁg{é%oér:ﬁg)h@\g%g%ﬂé 6?2:2 %tséiﬂiﬁ%%édaﬁlie? must be conti nuous,

that is devoid of gaps, through juncti Qi .t e 1L 1S N ty, STCL is

t ho 1890750, 28 L0 FUATRBICE, LANLIRUO T S1ais SuPBYY REfhe file;sysiedny SRS i be T 9.9),
while STC2 is the tinme axis of the systemtime base of T§f2 ( %\Qﬁ ?t STC2

i n Fealizd, by erengingthedastopastignmy the Chipk (CHp AV rsdkeaprh a"F‘Ssgl Stheen
input to the T- STD). 16 June 2005 98 The of fset between STCLl and STC2 is
det ?bﬂliidiledf tiee CHpR ¢Gip AVietRaf file) sbshatithe pRTEsioms STiclatz oHoeasjnwilhg to t he
| ast video presentation unit of TS2. PTS2start is PTS on STC2 .
cor 'i)?%ﬂ@ff'di ng to the first video presentation unit of TS2 and Tpp is the
display tinme period of the last video presentation unit of TSl, the offset

| tS EeC ](cj g: f%eﬁé&ﬁ%ﬁ%ﬁ%ﬁﬂ? 3 of ”i':fxi)i“idi’ﬁ??ﬁ/ sfre &l ﬁﬂg')%&ﬂ B adhEgdParge W th
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.




STC delta =PTSl end + Tpp - PTS2start. - By way of explanation of the audio
presentation timng, there may be overlap in the display timng of the
audi o presentation unit, with the overlap being | ess tham&une 2025audi o
-frames (see "audi o overlap” shown in Fig.97). The indication as to which of
audi o sanples is to be selected angsre-synchroni zation of the display of
the audio presentation unit to the corrected tinme base at back of the
~junction point are set on_the | ayer. By way of explaining t stemtine
cl ock of WR—ISID}UfiWXIngUﬁ%Pgthf‘p‘?’lég@ﬁ HY iSHgaghy ?ggpxﬁséslg?@r}gf% ayed at
time T5. The systemtinme clock may be overlapped between tinme T2 and tinme
T5. vided ftgedrhi £R ikanelomentatyhstrERIGTRr ofuhe chasenthry siyearam andis cl ocks
bet ween the value of the old tine base (STCl) and the value of the new

ti T£2) 3 0 ' cycgdace with
t hg'f) f %ﬁ%ﬁg\?\nﬁﬁgf@c}gg}?&;&rﬁ/ ﬁ%ér@ ?Eg%%srﬁ%é%%ﬁggﬁ:gﬁi @fﬁgﬁggﬁaﬁ?}ng Ccont inuity

i s expl.ained. STC|video.end is the val of ST t | base
STCS0 st Aptarmatinn.fofca PIrPegrﬁnrel%etmg %%88‘1?)(?0 g@‘?ﬂﬁ eaatgﬁ%sg%%l%ﬁ? l’%Eérf]aune
- 2005 99 of DVR-STD. STC22video start is the value of ﬁgc 0 thggg%yhst em
t i mwitlawthigrdata isveanovedsirpm TBnpRbxnds adranspissdon atg sgtihwhieh t es TBl
of DVR-STD. STC2lvideo end is the value of STOIvideo end cal cul ated as
-t he praketepaylodl SeaiovedgosyMBarahd iepieaent GlgXor SFddéwstteamend i s
cal cul ated in accordance with the follow ng equation: STC2|video end =
STA | vi d§@.509s 2 12Hsnfi§ibA rate with which data is removed from TBsys. Dnisa
decoder of the elementary stream n. Dsys is a decoder pertinent to the system
information of a program being decoded. 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 TBI, MB1, EB1, TBn Bn,
TBsys and Bsys are the 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




In order to obey DVR-STD, the follow ng two conditions nust be net: First,
the arrival timng of the first video packet of TS2 at TBl nust satisfy
the follow ng inequality: STC22video start > STC2lvi deo Hhiline 280%. |If it
IS necessary to re-encode and/or nultiplex the partial streamof Cipl
and/or dip2, in such a manner that the above inequality will be
satisfied, this re-encoding or nuftiplexing is perforned as appropriate.

- Second, the inputting of the video packet from TSl foll owed.by the

i npaxplained TS ard TiSdaue ppIRBIOUS SHPATSING A CURENE ﬁ%a@xF%SPS?“Y%g‘ systemtime
base, mapped from STCl and STC2 on the sanme tine axis, nust not overflow

or under fFi@w7tdhews detninpuiliat foi inputkingbdemdypiaad, display oft raRspdTe and t he
rul es are Used as basis, the contents of data recorded on the recording

medbUmAE i LERSRAHALT 8 BT AUERIA Wsieain RIS ITARAGRINEHOAY rehm enabl e

t he con conte data recorded on the recording nedium
at the ti of reproductio 0_reproduce. desijr 16 June
200§ea@h§gﬁ’e%fmﬂeﬁ edoﬂ‘t‘?f‘?tﬂe&%v}ép Bfar'ﬁgﬁr ﬂgb%ipﬁgsr# %‘?ﬁ?&kﬁ@y)t ransport
streamis taken as an exanple of the nultiplexed stream This, .however, is
mer &b theexentA ¥syreagussamlassly conaeatpdtheretn Oy Bnihe timg e arHxak r ansport
streamused in the DirecTV Service (trade mark) of USA nay al so be used as
t hetjimg bagd ef b3y aamhdsambGssthevima axisliofithataromabtinze bhseyof IS ile. The
marked difference between the syntax of Fig.98 and that of Fig.99 is the
Pl ags, HORLE by APPHTHIREIA] SO i s
| Moreover, the time axis of the system time base of TS2 (indicated by ATC1 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 until 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 defined 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




stored. In the enbodi nent of Fig.98, in which UTAppl nfoPl ayListO is outside
the PlayListO the future information expansi on of UTAppl nf oPl ayLi st O may
be achieved rather easily. Version-nunber is four figuretd dyndi2¥bi ng t he
ver si on nunber of the thunbnail header information file.

Pl ayLi st _start_address indicates tQ,? | eadi ng address of PlayListOin terns
of the nunber of relative bytes fromthe | eading end of the PlayList file

& ot idiosweetol bl b8 PRy HnE e R 37 LR bl 2 o

the nunber of relative bytes fromthe |eading byte of the(IP yLiSt file as
a ufibt N1 Gytes taibeeinput comipheteleabgthitratesol ddnte@rdngmrafe 1), and 1s
Maker sPri vat eDat ast art address denotes the | eadi ng address of

Nﬁk%&ﬁ:f%ﬂdt&&ﬁﬁ@@é&dbﬂcé ﬁﬁtlﬁstlféffollbeviﬂ% gstioh: rel ati ve bytes fromthe | eading

byte o the PlayList file as a uni The nunber of relative bytes is

count ed 1 Opq 1 ul i 9 shows the syntax of

UTApp! nf mg]ﬂor%t_a{ﬁ"gﬁ% gﬁﬁlﬁng—ﬁqg&of Fi g.98. PlaylList_service_type

i ndi cates_the type of_ the, Playlist, fil | & of whj [ own in
g, 20, Presns e feemvime dhueiHiper L RS BBl SR AR °GF the
service type shown by the digital TV broadcast. For exangol e, ip &He BS

br o&Xsyst arenchatgpedrtp theevauaiof Threeording itate (Ypey, Exgapl thiz malertheer vi ce,

audi o service and data broadcast service. The value representing the

Ser Wb rintPSheRhtidf & HeQ@ndTas it JfMe§TD.N the dip AV stream used by the
PlayList I's set in the PlayList_service_type. PlayList_characterset denotes

the e_ncogitn %iE! 'If'ﬂfj the" JFRIAGEE Lidkke'cBunter is reset to the value of
arrival__time_stﬁmp 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 been input to the T-

STD).




encoded i n channel -nane, PlayList_nane and PlayList_detail field, while
denoting the encoding nethod for character letters encoded in mark nane
field in PlayLi st Mark. Channel nunber denotes the broadca#d Jwiea{dl nunber
or service nunber as selected by the user when recording the PlayList. If
plural PlayLists are conbined intoge one Playlist, channel-nunber denotes a
representative value of the PlayList. If this field is set to O<FFFF, the

field h no i ng. el - « ength denqt b -of the
channel - RarofrSeh Pebfeer ST $TE A B e R o e U IS IR 10T e
not Ianger t han 20. Channel nanme denotes the nanme of, tg ze%¥i§e or the

br othedXES onrSih6d| carsespestling tedhp Jast yade presghiationimnitp 'iﬁ' sP TSt or ded.
The nunber of bytes of a nunmber indicated by the channel -name-1ength from

| ef s PT'S tohi STERodrdsppndipiostheffistvidee prebantatiornnitest ES2 amddpeitot es t he
above-nenti oned name. The remai ning bytes next follow ng these effective

c ha{}%f&é%élﬁ&?ﬁﬁg périﬁaﬁg?ﬁe %ﬁ{ Vltffgo ?r?]%(se%rtemiéﬂ fhit oxa'sie %he' iRt @RE d&italune 2005

102 ts afe conbined In ayList, this'tield indicates the nane

RS o e BN BREE s A o PSR

Play |ist_nane shows the nanme of the PlayList. The nunber of bytes of the
nunBeC_idalin caPd@ Londth&ppl-alTH3startane | ength fromleft of this field
represents the effective character letters and denote the above-nentioned
nane. ThByheapbhefslahyties of itie dudis pfdsehthtivadiming, thevengay heswcdapatt i ve
- character 'l etters may be set to any optional val ue.
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




Pl ayLi st_detail | ength denotes the byte length of the detailed information
of the PlayList indicated in the PlayList detail field. This field has a
val ue not larger than 1200. PlayList detail denotes the t&tine205
illustrating the detailed information of the PlayList. The nunber of bytes
of a nunber indicated by PlayLi st tail _length as from left of this field
Is the effective character letters?” The remaining bytes in this field next

-followi ng these effective character letters may be set to an Lpnal
val oD VIRS TioaniSKE-2avides sstas it the Yalue ot o4 Gondbenion e dae 8GRI of
the field of the sanme name shown in Fig.27. Fig.100 shows the syntax of

Pl awhieht ehé nfitdte biteaydd shef first ofideogpasketTheachegn{EBl o6 BIR-SHPy the
sanme as the enbodi nent of Fig.25 except that the present syntax lacks in

thgs’g%gi&%cﬁéggﬁﬂl%ﬁlué@f%q@lﬁﬁﬁéo difcditMaidlasiewalve sRETICZ6f i on o0

em The presernt syntax differs appreciably fromthe

Ceaitentustem i ise ST Ghc SRGATIES GRER Eyeliplfl i RRorog8 TS SN i e

and SubPath QUT tinme used for identifying the reproduction domain on the
AV falloswingf ¢quatissy r esponding to Cip _Information _file name. SubPath IN
time and SubPath_QUT tine denote the tinme on the same STC continuous
domai n sgFCiXliveded\endhe SFUL Isddece rene + 8T(Bydedtddi ng STC sequence_id to the
SubPlayltem it is al | owed that the AV streamfile referenced by
- SubPl ayl {251d412%0 88DV RISED e THABHiAL tWb conditions 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 paéket from TS1 followed 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 syntax, 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 syntax field otherwi se has the same neaning as that of the field of the
sane nane shown in Fig.40. Fig.102 shows the flowchart for illustrating
the method for forming Real PlayList. Reference is had t& ¥ #0Sck

di agram of the recording and/or reproduci ng apparatus shown in Fig.1l. At
step S11, the controller 43 recordgpa Cip AV stream At step S12, the
controller 23 checks whether or not EP_map of the AV stream can be
preEar 3d. If the result of check at step S12 is YES, the controller 23
pro  to step S13. If otherwi se, the controller 23 proceeds to step S14

toformTUma At step S15,. the cantro t hen sets the
Pl ayLi st In Fge %‘?%‘{P giﬁf&@émbﬂ@mﬂ teth Mﬁﬁéﬁgﬁ %‘?ﬂ@tlﬁ)t&%ﬂﬁysed of
Playl tem 16 June 2005 104 covering the possible reproduction range of the

Cl i pnienamipde ofithe ejtiplekedBireampdhis, hdsPevapistmprely exnemplarny, sustothdht i on i s
set on the PTS basis. If there is STC discontinuous point in the Cip, and

t hey t b OSSN ralBp6rt sttkainl dsedn tHdPireeTeSéivice
conJFtlon %%@ﬁé}%ﬁgﬁ ltenms is al srgﬁgptersm ned. Ifn CPl _type is TU map

ezl Park P U4 BREASTRs sk gl El*ﬁ?%@ Aeebl® 18 e’ contr ol Ler 23
A Stop Bimodchewsamediiarion ook RILIBAe dpemasiier LlTecaieivets) ©
PlayList file is formed whenever a dip AV streamis new recoro_led
the syntax of Fig.98 and that of Fig.99 is the place where UIAppInfo)f’layList() 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.




Fig.103 is a flowhart for illustrating the nethod for form ng Virtual

Pl ayList. At step S31, one real PlayList, recorded on the disc, is
specified through user interface. Fromthe reproduction t&ade 805t he Real
Pl ayLi st;, the reproduction range specified by IN and OUT points is
specified through the user interface. If CPl type is EP_map type, the
reproduction donmain is set on t helBfrs basis. 1f cPI type is TU type, the
reproduction domain is set on the arrival tipe basjs, . At. tgp S32,, the

cont r ol | Big 2B shives itke whmtakerf YlApplnfoltaydssh et ah%rflf‘}r 0 gfzfeé?f ying the
reproduction range by the user has been finished. If the user selects the

donﬁiamﬁ 051 &P PR Rl cAtex thé q@l@f fipeRlay List filepamdxampbmotivibacinis t he

f(ﬁntr er 23 reverts to step If the entire operation of specifying
e,reproduct a . ﬁl?g,qu, Jndo 69t bt cl ose,

t he?@ﬂﬁf F%'ﬁge?gggﬁf)?g@&g%tsﬁ%@!s -etgﬂ% S OA esﬂt}gga%gg?ct hegconnect I on

condition (Connection condif] bet ween .t wo conseculli ced

T epyeadigettype Sb@ﬂ’ﬂi%thesdlgéﬂttgﬁmdﬁsk f#é)rﬁ@mﬂqﬁ’r %ﬁéﬁ\@éﬁ #tr ér ; agghllor by the

controller 23. If, at step S34, CPl type is EP_map type, the user, specifies

. > . _ap Lyp (frﬁ P
t heJapal; Pasrd are threenservion types;tramelyr dienbVatedy 6 ARSIV I9) 200l step i s
omtted if the sub-path is not fornmed by the user. At step S35, the

Corﬁfo?hl:?t 2R iker MheR AN t&ireshanstiiierserhivertgpe of tist prograsngentainetor mat i on
specified by the user and on the connection-condition. At step S36, the

o el AY S SO L S p TP v g o) er 22
PlayList_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
char'acte; letters and denotés the above-mentioned name. The remaining bytes next

following these effective character letters may be set to any arbitrary value. If plural




At step 539, the controller 23 fornms Virtual Pl ayList file. In this manner,
one virtual PlayList file is forned for each group of the reproduction
domai ns which are selected fromthe reproduction range of 16 #igeRdo
Pl ayLi st recorded on the disc and which the user is desirous to view.
Fig.104 is a flowhart for explai gbgg t he reproduci ng nmethod of the
Pl ayList. At step S51, the contr er 23 acquires the information on the
Info.dvr, Cip Information file, PlaylList. file and thunbnail file and
 orPeyListterprembined msorens Blaykish this fhigd laf’mi%ﬁ}@f?wf‘r BPECFHAIEE the di sc
to display the QU picture so formed on the GU through user interface. -
- - -of the-PlayList- ---------- 16 June 2005 106 At step S52, the controller 23
presents the information explaining the PlayList on the GUJ picture based
on the l; nf | ' SR8 | | st Bimsinkiica®edin t he user
comnd?@&%‘r@dﬁ%ﬁ#@hgggéﬂ%?g;u stq%f%%tfﬁno?lrt\lgélpwaﬁyupi cture through user
interface, ,If the CPlL type is EP map type, the controller 23 at step S54
q@acr@éyh%%mﬁéld TC sequence id and IN tinme PTS, the nunber of the

ac
source packet having an entry point tenporal I,i( previ ous _and clg est to IN
‘time. |fPlyelisPmameshews the raper gihe RlayListonl heppabes #TRydes PEIC 1 om t he

IN time of the current Playltem the nunber of the source packet where
beghvybeh éndicareduby thé Plpdrisl mynpe sengihSremdeftl afsidds field rapresends the st ep
S55, the controller 23 reads out data of the AV streamfromthe source

- PaciflotihRRACHRE Ml S dlich 1S (ROMISVShRRtioRed Ak, Ui réalainiag byses] out (o |
 in this field next following these effective character 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().




If, at step S56, there is the Playltemtenporally previous to the current
Playltem the controller 23 perforns the connection processing of display
bet ween the previous Playltemand the current Playltem i1t .hmeddf&nce with
t he connection-condition. If. At step S57, the CPl type is EP_map type, the
AV decoder 27 commands display to be started as fromthe picture of the
INtime PTS. If the CPl type is ¥ map type, the AV decoder 27 comands
display to be started as fromthe picture of the stream subsequent to IN

- tinme. AtFiptEp Shfys 4 hodificatial ofthe 33ntaonofahulPlaykeny Tdedyeesni SYNRE cont i nue
decoding the AV stream ------- --- ---- --- 16 June 2005 e‘;]Lg? If CPlI type
is k ; GFist 0 DAYt ST kequbmtchéd has newt  t he
pi C(FLE)fregEl g@:ﬁégﬁﬂbﬂ@%nggfga?ggb?gm%ﬁe pi gture of the TlJ%_ti me PTS. Also, if
the CPl_type is TUmap type, the controller 23 checks whether or not the
str ntly decoded is past the OQUT tinme. If the result of check at
step S59 is NO, the controller 23 £roceeds t. S‘%fegﬁfé\? At st ep.«S60, the
cont rol | STC28equarnseajd indicaigs r SC picdughec 1l (He SRR eB S58.  If
- the result of check at step S59 is YES, the controller 23 proceeds to step
S61g,¥Patht BN Ak ahfie SubRatiol OB _28ne hesclsforhidentifying thetrepredudiionent
Playltemis The last Playltemin the PlayList. If the result of check is

0 G B Y SERpeTHe ol et S et o
oSSR ERE el SIBTEIDY B R ! e ShateobantisTeproouci
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




- controll

Pl ayList is EP_map. The processing of the flowhart is perforned
‘simul taneously with the processing subsequent to step S54 in the
reproduction of the PlayList of Fig.104. Meanwhile, it i% geresifiposed t hat
t he AV decoder 27 is able to decode two audio streans sinultaneously. At
step S71, the controller 23 acquir&g the information of SubPlayltem At
step 572, the controller 23 acquiﬂ t he source packet nunber having an
entry point tenporally previous and closest to SubPath ime. At step
- S7Zovehimgetet padsitde rzprqt‘g@ﬂﬁﬂd@ng@éﬂtféhéfchﬂhéﬂ Ay etirelim 6¢ e’t#rleF)‘éal,l‘r‘b‘ﬁat h from
t he source packet nunber having the above entry point to route the data so
reqep 11§agw3§)em% tiAR8irfoimhtion s AM dec deePTS basis. stlépher is tHEC

r 23 commands the AV decoder 27 to start displaying the subpath

Ui o B RRTATNE CA1b, Und R TLIL BB ABCAD LB gbcbtmmopect [} ed

sync start  of Playltem At step S75, the
AV decoder 27 continues decqdi ng, the AV _stream of e +.sUh . ‘step
s7ePlayHemse rﬂ?o??@?ecﬁﬁncﬁ%‘%goﬂh@?wnoPfe}y&feni’%és Igt*%) Setetf s\lﬂégbpa h
currently displayed is the SubPath_OUT tine. If the result of check is NGO
t heCPEdybe o$ T&F_1adp pyps ékelimeinforspation is s andhemerivahing hasis. 23 cont i nues
di splaying the subpath. The controller 23 then reverts to step S75. If, at

- step S76A:khee SIS thé cbhRoHubRATbrms UTepplufaRtlsplisy@d is SubPath OUT_ti ne,
the display oOf the subpath is finished. The main path and the subpath of

one Pl ay},&it §{epféi§:’th8 %gﬂﬁﬂﬂgpﬁl Poffis 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




reprodUced by the user, are reproduced, as shown in Figs.104 and 105.
Fig. 106 shows a flowhart for illustrating the nmethod for form ng the

"PlayLi stMark. Reference is made to the block di agram of tHeJY i ng

and/or reproducing apparatus of Fig.1l. At step S91, the controller 23
acquires the information on the Igfp.dvr, Cip Information file, PlayList
file and thunbnail file and forns a QU picture denonstrating a list of -

cURER TS R TP MG et BR3P0 S0d “The eer

-commands the controller 23 to reproduce_one PlLayLi st...through user
‘i nterfacht sip §83p thip zonngetien mongftis (Senpegt CPQSF&%?F?‘%R%?‘%P he

specified PlayList as commanded to be started (see Fig.104). At step S94,
t hecosgecutivilyaeprodivedoeprodidtin demainssist determmedaby 4he aiser thioughcene
t hrough user interface. If, at step 595, the CPl type is EP_map, the

co r AGOL dfes mark PTS and the Playltem.id of the Playltemto
V\hiri‘(i:lFlé}lk%c\seboel ngs. tg?c)i,l rt e controller 23 acquires the arrival tine of the

mark point, if t CP. e I.s i e 9 : td @l 23

st or es tﬁe aﬁé{ql’ Ss?f‘or(r&%]t—rX%e i Etwhﬁﬂﬁ%’sﬁ%?i% gp%ﬁ}ﬂg% ggQS%l? Ilﬁfﬁrl\e
controller 23 records the PlaylList file_on the.record; medi um,. .100. Fig.
107infermatioro(psistrecarding apdietpiarmaiion)e Tnstsiep F@O%‘b‘?‘tﬁﬂl&? ﬁ‘gb’ﬁ'éq}h‘%d

enpl oying the PlayListMark. Reference is made to the bl ock di agram of the
r ecistdiongied by the user. :

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.




reproduci ng apparatus 1 of Fig.1l. At step S111, the controller 23 acquires
the information on the Info.dvr, dip Information file, PlayList file and
thunbnail file and forms a GU picture denonstrating a |i&juref2@5ayLi st s
recorded on the disc (recording nmedium 100) to display the GU picture so
formed on the GUl through user ingﬁéface. At step S112, the user commands
the controller 23 to reproduce on | ayLi st through user interface. 16

June 2005 110 At step 5113, the control,lgr 23, causes. t he Ii@'{awgf
_ t hunbnaiAtstep&58; theaontrellsn 2 preseaisthe Inkarmation X nRANBIL S . to be
~ displayed on the GUJ through user interface. At step sl1l14, the user

S PR fhieaS Ul prictives baseal on tied UL Apphefolbaydcist imthet espepdyaPlajliislsugh t he user
interface. I'f the CPlI type is EP_nap type, the controller 23 acquires the

mark PTS t ' ' ' H@SPlay 1 idt feoeRhetGPE i s
TU_map t@%ggpt e ’ctghta&fé gf—?girﬂ ﬂg%ﬁ&ac tﬁiéérlllédéﬁ?lﬁngTS (,g\?’rilval Time Stanp) of

the mark. If Lhe CPI ;gé%gg Is the EP map type, the controller 23 at step

51 pacEe throughyser MeRatequence id of the AV stream referenced by Playltem

‘specified by the Playltemid. At step S117, if t CPl type.is EP map

type, tHéhoGPldypeds BB_nwpdupe.ithe cantroler 23 at step %%‘% ‘%ﬁ:ﬂm‘)ég’oﬁ?’ﬁ‘égﬁec oder

based on the PTS of the mark and on the STC- sequence_id. Specifically, the

- corgTQl éﬁueﬁ%e PRY S M8 tidhe B¥S)abe suntbes iofithasource ipacketdaving ep 8BS, usi ng

the PTS of the mark and on the STC-sequence_i d. If CPI type is TU type,

&, SiRMVehPdrifly previBS &id EdSedtYo T BAE. P RECPIRYpe iPTUNenafAgpdsathe based on
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 step S57, the CPL_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 commands display to be started as from the picture

of the stream subsequent to IN_time.

At step S58, -the controller 23 commands the AV decoder 27 to continue

decoding the AV stream.




the ATS of the mark. Specifically, the controller perforns the processing

‘simlar to that at step S54 and step S55 of Fig.104, using the ATS. If, at
step S118, the CPlI type is the EP nap type, the control | eté AbhecddSes
display to be started as fromthe picture of the PTS of the mark point. If

- the CPI type is the TU map type, the controller 23 causes display to be
started as froma picture at backUbf the ATS of the mark point. 16 June

- 2005 111 In this manner, the user selects e.g., a start point of a

favori t gregangyfd iRl hap Riprytiedont ik Bar stepd 1R chnsks sthegherornot

supervi sed by tthe recCorder (controller 23 of the recording and/or

r ﬁgﬁgﬁg&@gg&%?gegﬁ@; ggpiagg;dg;stgg Al St IRy OUMDLiARYBTS. t Bdsoisifrthesel ect s

the list of the mark points stored in the

ChhoRl e s B0 LoD ype e CanoUeCamt B TR AREE R R Festin SRR IfE 1, o

used as basis, the contents of data recorded on the recording nmedi um or
t hedecededdsipastahe iGAY bimeé.on can be managed properly to enable the user to
confirmthe contents of data recorded on the recording nediumat the tine

of reprogyst irQMIO6T EifedkeRIsEEPIS§9 GeBIO atle dahtrolzt 23 peogeedsdadiapyS60.f t he
position of an |-picture can be anal yzed, the AV stream of different

or 3 e 28 s FEROUEE 2 BRI AP cadaTRpAGRA R IRt SOUPR BB oot o
anclb s =ik it o e ok &5 ot RUEEESORT e "R ¢
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




streamis directly recorded on the recordi ng medi um wi thout analyzing its
contents (1- picture position) (non-cognizant recording), the TU map is
used. So, the AV data can be recorded, reproduced and nattaged AWENg a
~common application program Thus, if the scranbled AV data is descranbl ed
with analysis to record it on the recording nedium the EP_map is used,
whereas, if the scranbled AV datalf8 directly 16 June 2005 112 recorded on
the recordi ng medi um wi t hout descranbling (wthout analysis), the TU map

i s maqd.thByYaledodeg?27t he AV data nmay be recorded, reproduced and nmanaged
using the common application program Moreover, the EP map type and the

TU map t g&ﬁgtepasvcb%é%ﬁﬁbnspzé, Bofni®andd 1Y LA VidecadeCPY td stpg didplaghmg may be

used if -pi éture position can be anal yzed, whereas, if the |-picture

position cannof. be analyzed, the : I the AV
O ribs i Bred wichio Ml e FREiupGGn OF yERA R B Red g theicRite specitied, (%,
stream data recorded w thout analysis of the |-picture position can be
markgthe sync Playlitemeid and pyws start P Eangho X gy l6eam si nply on setting a
corresponding flag. Moreover, the PlayList file and the Cip Information
file areAteeq &6, thepaVadatoder 27 toatinuds decmlingrthenAY streamgdf/ gie Pl ayLi st
"or Clip are changed by e.g., editing, it is unnecessary to change a file
irr uapt to the changed file. The result is that the file contents can
be changed readily to reduce the tinme needed in such change or recording.

In addition, i t he ILnf i i di
recordi n)! Sthodh O ottt ool PR S Aot RPSRIRAERubpd © 28
the PlayList file commanded to be repro c?ld by lthe Uﬁer angléhﬁ] rel evant
C i quremidy rtisplapied iis dhe tS@Path_._OUT__tlme. the resuit of check 1s NO, the

controller 23 proceeds to step S77, where 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.




user queuing time may be reduced. If the totality of PlayList files or dip
Information files are collected in one file for recording, the file size
-becones bul ky. So, the tinme involved in changing the filel6 dmetdbs for
recording is appreciably longer than that in case the respective files are
16 June 2005 113 recorded separatlgéy. The present invention is ainmed to
overcone this deficiency. The above-descri bed sequence of operations nmay

b t ed ly by hard but _al b f S N s f
operat ohCsieD $0ibeaRte soaumay Uit volrafier 13 18 rhifidlee dpe PRYPE 00T 4

mediumto a conputer in the dedicated hardware. of which the program
f orthorowgl hserdoferfece or a general - purpose personal conputer of Fig. 38
capabl e of executing various functions based on a variety of prograns

instal | efy ktfégr@:ﬂ thd eenfrofier 98 rgusezdieprodictionnsit the wpedifiest PlayListioay a
package nedi um di'stributed for furnishing the programto the user, in

addi tion t.0 a magnetic disc 221 carrying the program
t_hmaqdﬁgﬁﬁﬁﬁﬁﬁgseﬁﬁgﬁp& sc, an optical disc 222, inclusive of a
CD- ROM ( Conpact, Di sc- Read- Onl ry [, i gital, .V il.e Disc),
a magnet &t g&ﬂ 2ot m%ES@z@mn%eaggﬁ%&z’B&H%%{%&%,m%'rk at Eg%‘?néljggnduct or
menory 224, but also by a hard disc, inclusive of a ROM 202 carrying  a

pr ageaenthrogh userimtgrfa08, furni shed to the user as it is built-inin a
conputer, as shown in Fig.108. In the present specification, the steps of

‘the progfragpstey SOSRECPL tyipe ioBRi ump, tiodamlito23acquirehtheanadoBl8gi cal
processing in‘accordance With the sequence ' indicated, but also the
Progesald BIRATAR" 0 PRl PiiYIRAA! QOWAAH ¥t BifonpS. PAISY, lthE cdhtroller 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.




~separately. Additionally, in the specification, the systemneans an entire

~apparatus conpri sed of plural conponent devices. 16 June 2005 114
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| ndustrial Applicability In the information processing netéhathea@ds5appar at us
according to the present invention, programfor a recording nmedium '
program and the recording medium __according to the present invention, one
of a first table stating the rel atilBn of correspondence between the

presentation tine stanp and the address in the AV streamaﬁ%f ?) in the

cor r espopdisteg Sk she cotrolderd cascothe listisif shambopihs, geper T
correspondence between the arrival tinme stanp derived fromthe arrival tinme

poi ﬁfcn?lfe rgféi@née{ PRV iRMKR! (FheldispRyeddmahs GUI thieughtistrintenfagat a in the
I ng

corf¥espon ransport packet is recorded depending on the recording

met hod. | he j mation_ pr | c st @iggm for a
recor di né‘q Skﬂ?iﬁ’qhﬁ&s%@%ﬂﬁggﬁ H%égg)trogl ngﬂt?% %Egﬁ)ﬁfggnstt i (ri\%);nt i on, one
of a first table stating the relation of correspondence between the

pr etlaotighitbeus¢minterfagep and the address in the AV streamdata in the
correspondi ng access unit and a second table stating the relatign of

cor r espofgihe CGPIbefpeeis Bt neagatypieytile contrelker 2dpcgeiresibe mark R Thand fig i val

time point of the transport packet and the address in the AV streamdata in

type, thcoomroljemadi um

éla
.depending on the recording nethod, i's reproducecfofromthe recordi ng medi um

or ofpaTeaS T Sdaraal Timearat) SR SRS G°7 ! 02 Ona T ecor di ng. medi um
accord n?f 'fh?e (Elt'lle_t)elriee ?setr}];[e 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.




I nvention, the reproduction specifying information conprised of the first

I nformati on specifying the main reproducing path and the second

i nformati on specifying the 16 June 2005 115 subsidi ary repfumeBOosg pat h
reproduced in synchronismw th the main reproducing path is recorded. In
“the information processing nethod i\fd apparatus, programfor a recording
medi um and the program accordi né o the present invention, the
reproduction specifying information conprised, of the first dnfo tion
speci f yi Ingthihienamsien, theameo@gk@ictﬁge-gataqstaﬁopQIHEOEécfaﬁ‘aﬂ%ﬁﬁ?ﬂlﬁrafl{?‘%‘n‘rhggeci fying
the subsidiary reproducing path is reproduced fromthe recording nediumto
¢ ]9 rl;lrag%iéth Th%%h{ﬂ'?oﬁﬁ sokeliesmidyis sGperviseddny therscandee (cameolley 23 pE#G capabl e
o] |

speed reproduction and the AV streamincapable of high speed

reproduetion oa ' gy‘m 14 3tistMRa. - Mreodénghalser becones

pos$iBI pgf@ﬁ%ﬁ%e%gﬁwﬁg%%pg}ﬂg l.tha\AAghiiyEf or nati on proceﬂs?si ng appar at us

for recording AV, streamdata.qgn.a r.ecordi ' .S :

cornslopis dhorigprafiirica riigt Borttsem it ishobap Btatk babRy SfepHom uR

correspondence between presentation tine stanp and an addr esi1 in said AV

st rgtayl detMarif scathao the playdi brgins ceprodystion 2rihe st poipt 26152°8d5E i bi ng

the relation of correspondence between arrival tine stanp derived fromthe

a”f‘i%*ﬂ?.ti me point of a transport packet and an address in said AV stream
o _

data
If the above syntax, 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 dgta 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




corresponding transport packet; and a recorder for recording one of the
first and second tables, as selected depending on a recording nethod, on
said recording nmediumalong with said AV stream data. 2.16hee 2006r mati on
processi ng apparatus according to claiml wherein said first table is EP
map; and wherein said second tabli ZS TU map. 3. The information processing
apparatus according to claim1l wh ﬂ In said controller selects said second
tabl e in case of non-cognizant recording. 4, .The iqLornation. rqcessi ng
appacardesi gocthedrongrdmge medipm wridhaut ndescramblipg: pithayt éB?lé(éF§= g!ﬁ d first
table in case of self encoding recording. 5. The information processing
appEUainwep BaseddBygodoing,dhenAlV datrmay bsakcorded; reproduceskansbmanagady f i r st
table”in case of cognizant recording. 6. The infornmation processing

appad; | : erein 16 June 2005 117 said controller
SErl e BREMAL Tep R etal!

nformati on indicating which of said first

et 11 MRIERRCR RO aana YRS et SEaan Y, P TR fl
according to claim6 wherein said controller manages control so that, if
sai Plafyilist() asdBPE type,rldd omapanay baysed Hithe &ﬁpactumgﬁtglﬂeaﬁ?a &Pa’S’&Faa
reproduction specifying informati on expresses the tinme information of the
r e pivhdtis] Fnhe Dpdtoregfosition cavnatttresamalyizd thrTUhenap may be used. By so
doing, the AV stream data recorded with analysis of the I-picture position and the AV
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




presentation tinme basis, and so that, if said second table is recorded
along with wsaid AV stream data, said reproduction specifying information
expresses the tinme information of the reproduction donuaité .hhe808 AV
stream data on the arrival time basis, 8. An information processing nethod
for recording AV stream data on ay éecordi ng medi um conprising: a
generating step of generating a fi 13t table descri bi ng the rel ation of
correspondence between presentation tine sta and a .a%t% £ss in said AV

st reantdiat sepafatalyc ol he ppeseat iy cadionsis aimed to g’?" eéc%‘éﬁﬁa g‘ﬁfeélcéfescri bi ng
‘the relation of correspondence between arrival tine stanp derived fromthe
arrival Thémoreiddscoibed deqavaporof gErkBonampabeaekhcatd At &3l¥ bAV st ream
data of a corresponding transport packet; and a recordi ng step of

reclg rgi eoﬁlﬁ zﬁg? %scisfiéﬁfe. aﬂdtl%ie%gfﬂ@nééﬁf%Ecrﬁﬁ)ﬁs_eisetﬁtwexmpedlwyng on a

rec I'ng nmet’ho recor medium al ong with said AV stream dat a.

9. A di ng. ' ' ded 1.h t
* For Sefiaits o ARIRURIEH dEolsh A5 Sionis BlUPLEo A PRE BT UAE Reditated P7 09 =

June 2005 118 recording nmedium said programincluding a st egresof
genkamaarg of Whichtthegiogramstorning ghe Feitvaraer arZserFVEoROREEN. bet ween
presentation tinme stanp and an address in said AV streamdata of a
COr {8 afuiimpa%gss&pamet of wxeguting ovatidisbfimcations rbased gon Bevaidstat Pon of
co_rresgondence etween arrival tinme stanp derived fromthe arrival tine
pol f)‘ltograms' installed therein.
The recording medium is constituted not only by a package medium distributed
for furnishing the program to the user, in additjon 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 computer, 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.




of a transport packet and an address in said AV streamdata of a
correspondi ng transport packet; and a recording step of recording one of
the first and second tables, as selected depending on a teasediadf met hod,
on said recording nediumalong with said AV streamdata. 10. A program for
~having a conputer, controlling an_information processing apparatus
“recording AV streamdata on a rec&# I ng medium execute a step of
generating a first table describing the relation of correspondence between
prdﬁduﬂaﬁgdquﬂhnénhbhnp and an address in said AV stream data of a
correspondi ng access unit, or a second table describing the relation of
cor r espapd@eGafbehyRenpaddessiag methodsimimpperatvedcdarding toethgrpresent time
point of a transport packet and an address in said AV streamdata of a

Corinﬁéﬁ@?ﬂ,;ﬁgy%réfgggglpgr ecBRARKE med ecf‘gg@gxﬁﬁf“aﬂ@ thbercofdingcmediug, one of

t he tables, ds se - dependi ng on a recordi ng net hod,
on said_recording nediumalong wth said. AV 005 119
11.2C8ATIALo o Poﬂreﬁ?’&tcé%‘é‘?"ﬂ%é) okt &g He tragké; %%ﬁgﬁgﬁg?tj%&genq%at a
froma recording nedium conprising: a reproduci n%guni_t Bor re{)r oduci ng. one
of corféspendents betwrsmrthbpragentasiontang stasp and das addrgsrimdhe A Y SR,

- presentation tinme stanmp and an address in said AV streamdata of a
Cord8 ﬁﬂndien@oﬁ@ﬁféﬁdingi dcoend umits endral stabihd tablesstatingnthet reatien 24 on of
we

correspondence between arrival time stanp derived
correspondence between the arrival time stamp derived from the arrival time point of
the&. transport packet and the address in thé AV stream data in the corresponding
transport packet is recorded depending on the recording method.

In the informatjon processing method and apparatus, program for a recording
fncdium, 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 fbr 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




fromthe arrival tinme point of a transport packet and an address in said AV
stream data of a corresponding transport packet, from said recording

medi um  which has said first table or said second tabl e 16ehmeddd5t her eon
depending on a recording nethod; and a control unit for controlling the
outputting of said AV stream data based on the reproduced table. 16 June
2005 120 12. An information procé%—csi ng nethod for reproducing AV stream
‘data froma recording medium conprising: a reprodugi n%(?ée of {
re%@giﬂihﬂ&epﬂﬁilaﬁngpimlrsprddabbélmliasmhirtbﬁllﬁglWﬁbthf'ellnam16" UGy gspondence
between presentation tinme stanp and an address in said AV stream data of a
coriggg&ﬁjaghng access unit and a second table describing the relation of

cor pondence between arrival time stanp derived fromthe arrival tine

Cor  ospobthi P aioR Propse g o8 Faerally B ctrlh B o meERR M sai o

first table or said second table regcorded thereon de I A recordi ng
metiediumndnd thenPregraih g2 GosHing tfbéﬁ?rmeﬁ?fﬁg“l"ﬁél%ﬂt Bﬁ?ﬂ{e 8@3@‘?& d AV

- stream data based on the reproduced table. 13. A recordi ng medi um having

I €CQJeAeih P SOt icrD o erisade ad atilce s gnforntaiona APeGIRYIBENERG JH2Wr ocessi ng
appdrat us Tecordi ng AV streamdata on a recordi ng nmedium said program

i ncludi ag..a.r h8Gesd e ifbrinaHoakicityinn eheoSulssidiarg repridusingescri bi ng
the}eﬁgééa‘??lg% I%?ﬁ%gg%lgsgonde}lcerbet m?r?épfgsﬁt ation tinme stanp and an

add}r)aeﬂsls isi rrép%g(i:hgccﬁvfrcsntnrt%%rpecording medium to control the output accordingly.
So, in any instance, the AV stream capable of high speed reproduction and the

AV stream incapable of high speed reproduction can be managed_l in common, whilst

~ post-recording also becomes possible.




data of a corresponding access unit and a second table describing the

rel ation of correspondence between arrival tine stanp derived fromthe
arrival tine point of a transport packet and an address igUusai2008\V stream
data of a corresponding transport 16 June 2005 121 packet, from said

- recordi ng nmedium which has said first table or said second table recorded
t hereon dependi ng on a recordi ng nethod; and a controlling step of
controlling the outputting of said AV stream data based on the reproduced
table. 14. A program for having a conpliter, controlling an information
processi ng apparatus recording AV streamdata on a recordi ng nedi um
execute a reproducing step of reprogycamgene of a first table describing
the relation of correspondence between presentation tinme stanp and an
address in said AV stream data of a corresponding access unit and a second
tabl e describing the relation of correspondence between arrival tinme stanp
deri ved ¥.r om Ahdnformatadn tproeessing tapphratus tfoamepmrding ak Vestrean dataaxdaess

in said AV streamdata of a corresponding transport packet, fromsaid
r ecor di ngcordingmediann nepmptiidirig:r st tabl e or said second table recorded
t hereon dependi ng on a recordi ng nethod, and a control]ing, step of
control ling thecantroller ifoy generatinga\a stirssatablar depegbingorihet nelatiopr sfuced
table. 15. A recordi ng nedi um havi ng recorded thg&ion %ga of a fiﬂﬁ%XQable
- descri biatyrespondenrathedvesn pseBtbiig s stanpedid e SEFERS) Bh S8 t anp
~and an address_in said AV streamdata of .a correspondi access.unit and a
second tsirgaan d@éér@fﬁﬁnﬁoﬁfﬁ@q 188 %ﬁ?eS%fur%r%@préa“@@t amﬁ%%i%
time sta deri¥ed from the aEr{vaI tine pgint of a, . .
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—

transport packet and an address in said AV streamdata of a correspondi ng
transport packet, depending on a recording nethod. ABSTRACT CPl ‘type is
stated in the PlayList(). There are EP_type and EP_nap t yiSeluna 200¥ type.

If the position of an I-picture can be known by analysis, EP _nmap type is
~used, whereas, if the position of an I-picture cannot be known by anal ysis,
EP map type is used. By so doing, AV streamdata recorded subject to
analysis of the I-picture and AV stream data recorded w thout anal yzi ng
the I-picture position can be superviséd in conmon.

said controller generates the identification information indicating which of
said first and second tables have been recorded; said recorder memorizing said
identification information. |
7.  The information processing apparatus according to claim 6 wherein said

controller manages control so that, if said first 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
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
AYV stream data.
9. A recording medium having recorded thereon a computer-readable

program for an information processing apparatus recording AV stream data on a
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recording medium, said program including
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
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.
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11. An information processing apparatus for reproducing AV stream data
from a recording medium, comprising:

a reproducing unit for reproducing 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 umit and a second table
describing the relation of correspondence between érrival 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.
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12.  An information processing method for reprodﬁcing AV stream data from a
recording medium, comprising:

a reproducing step of reproducing one of a first table describing the refation 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, 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




16 June 2005

121

packet, from said recording medium, which has said first table or said second table
recorded thercon depending on a recording method; and

a controlling step of controlling the outputting of said AV stream data based on
the reproduced table.
14. A program for baving a computer, controlling an information processing apparatus
iecording AV stream data on a recording medium, execute

a reproduciﬁg step of reproducing 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, 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 stréam data of a corresponding transport

packet, depending on a recording method.






