Data Transmtting Device and Met hod Technical Field The present invention
rel ates generally to a data transm ssion apparatus and a data transm ssion
nmet hod and, nore particularly, to a data transm ssion apparatus and a

met hod thereof and further a data processing apparatus and a nethod t hereof
for properly managi ng data contents and reproduction information recorded
to a recording nediumeven after the. editing of the recorded data
contents. Background Art Recently, various types of optical disks are being
proposed as disk-type information recording nedia which are for use on
recordi ng/ reproduci ng apparatuses in a detachable manner. These recordabl e
optical disks are being proposed as nass storage nedia of several

gi gabytes, which are highly expected as nedia for recording AV (Audio

Vi sual ) signals such as Kdeeol5iRsmt st imhedevieeesnd (Methdd@ supply sources)
of digital AV signals to be recorded on recordable optical disks include
CS digital 1 satellite broadcast and BS digital broadcast signals and, in
the future, digital ground-based television broadcast signals. Cenerally,

the digital videmnstanaksesypplied from

The present invention relates generally to a data
transmission apparatus and a data transmission method and,
more particularly, to a data transmission apparatus and a
method thereof and further a data processing apparatus
and a method thereof for properly managing data contents
and reproduction information recorded to a recerding
medium even after the editing of the recorded data

contents.

Background Art

‘Recently, various types of optical disks are being .
proposed as disk-type information recording media which
are for use on recording/reproducing apparatuses in a
detachable manner. These recordable optical disks are
being proposed as mass storage media of several gigabyfes,
which are highiy exXpected as media for récording AV
(Audio Visual) signals such as video signals. The sources
{or the supply sources) of digital AV signals.to be

recorded on recordable optical disks include €S digital



t hese sources are i mage-conpressed by MPE&Q (Mowving Picture Experts G oup
2). Each recording apparatus has its unique recording rate. Wen the :
digital video signals of digital broadcasting are recorded by use of
conventional consumer video storage nedia, the digital video signals are
decoded to performband limtation before being recorded in the case of
anal og recording. Alternatively, in the case of digital recording such as
MPEGL Vi deo, MPER2 Video, and DV (Digital Video), the digital video
signal s are decoded once and encoded again w th the device-unique

recordi ng rat®tahil e doer#dcaat gord t Btn did bl bererceaebraktahatowevér, the
above-nenti oned recordi ng schenes involve the degradation in picture

qual i ty becalsetheefutbuppl i @tgbtal s¢reand-ansedetolied oive andaddest band-
limted and encoded agai n before being recorded. Wien picture-conpressed
digital sigmlgnak®. recorded, if the transfer rate of the inputted digita
signal s does not exceed the recording rate of the recording/reproducing
apparatus used, a Geteradilly ,mHwdigital efiddie sSupprlliedupdliitedStiemrs are
directed recorded w thout decoding and re-encoding |east degrades the

picture qualtiidse Honemeds akd ihegd+anmbess$ad o PMBIE2 P{Md g conpr essed

digital signals exceeds the recording rate of a disk of recording
Picture Experts Group 2). Each recording apparatus has
its unique recdording rate. When the digital video signals
of digital broadcasting are recorded by use of
conventional consumer video storage media, the digital
video signals are decoded to perform band limitation
before being recorded in the case of analog recording.
Alternatively, in the case of digital recordiﬁg such as
MPEGl Video, MPEG2 Video, and DV (Digital Video), the
digital video signals are decoded once and encoded again
with the device-unique recording rate and encoding
algorithm before being recorded.

However, the above-mentioned recording schenes
involve the degradation in picture quality because the
supplied bit streams are decoded once and then band-

. limited and encoded again before being recorded. When
picture-compressed digital signals are recorded, if the
transfer rate of the inputted digital signals does not

exceed the recording rate of the recording/reproducing

apparatus used, a recording method in which the supplied



medium it is required for the recording/reproducing apparatus to
re-encode the digital signals for recording so that the transfer rate
after the decoding on the recording/reproduci ng apparatus becones

| ess-than the wupper |limt of the disk recording rate. If a digital signal
is transmtted by a variable rate schene in which the bit rate of an
inputted digital signal goes up and dowmn with tine, a disk recording
apparatus in which data are stored once in its buffer for burst recording
can use the disk capacity less wasteful as an information recordi ng nedi um
t han a tape-lidcotthigans appardisctied whairddrd widdorui iipeating sarfd xed
because the rotary head has a fixed rotational speed. Thus, in the future
in which t hesigidadindricscisdddqpdec drtes giecurmd nataleiay br cladeasti ng,
such recording/ reproduci ng apparatuses 'usi ng di sks as recording nedia
will be requif etheas: facofe Nehthy aAflcasd pidOnad-ScagpAdEedrErgigit al

wi t hout decoding and re encoding |i ke data streaners. As described above,

as the storagepGaRaGidectd ean didih Bt FN 565 deachh f acidlidig gredi um
will be able to recording lots of data (for exanple, video data and audio

data associ g yi,t N Pragragi 4 RO B0 RIGH AB fuft S9! e di sk.
In such a situation, each user
apparatus to re-encode the digital signals for recording
so that the transfer rate after the decoding on the
recording/reproducing apparatus becomes less than the -
upper limit of the disk recording rate.

If a digital signal is transmitted by a variable
rate scheme.in which the bit rate of an inputted digital
signal goes up and down with time, a disk recording
apparatus in which data are stored once in its buffer for
burst recording can use the disk capacity less wasteful
as an information recording medium than a tape-recording
apparatus in which the recording rate is fixed because
the rotary head has a fixed rotational speed.

Thus, in the future in which the digital
broadcasting becomes the mainstream broadcasting, such
recording/reproducing apparatuses using disks as
recording media will be required as recording broadcast
signals as they are digital without decoding and re-

encoding like data streamers.

As described above, as the storage capacity of



Is required to perform operations such as copying of desired data selected
fromanong many programs recorded to a disk to another disk. -However, if
a copy operation is performed, it beconmes difficult to properly managi ng
the contents of the recorded data and the reproduction infornmation.
Summary of the invention .. It is therefore an object of the present

i nvention to properly manage, when the contents of data are copied from
one recording nediumto another, the contents of data and the reproduction
i nformation. FACeadippngedin iherenvest i eAcand egoeolidign geldd urn ey 1as pect
thereof, a first data transm ssion apparatus conprises: a read section
operabl e to rebdieatdatecetrdéam lakd bifsdawnadEmenicarfpQlaTatiierRd RMa
recording mediunm a control section operable to determ ne parti al

managenent i ahdr aadiondecar espondaRgdt @idhPRibgdlan@at & SLYPY RREKSSary
for reproducing a specified reproduction interval in the data stream and

a transni ssi oprsgeshontd apsiabhe Hstran§ﬁ1éu&ﬁeap§£Eh§F QﬁtaeﬁEﬁeﬁgﬁﬁnd
partial nmanagenent information determ ned by the control section

above- Mment i onedl £qasabastonyseebLANofaRatBASMSLcE sPUcHyAhgmaIR0eMeNt
I nformation in an “asynchronous manner
desired data selected from among many programs recorded
to a disk to another disk.
‘However, 1f a copy operation is performed, it

becomes difficult to properly managing the contents of

the recorded data and the reproduction information.

Summary of the Invention

It is therefore an object of the present invention
to properly manage, when the contents of data are copied
from one recording medium to another, the contents of
data and the reproduction information.

In carrying out the invention and accdrding to one
aspect thereof, a first data transmission apparatus
comprises: a read section operable to read a data stream
and its management information'from a recording medium; a
control section operable to determine partial ﬁanagement
information corresponding to a partial data stream
necessary for reproducing a spgcified reproduction

interval in the data stream; and a transmission section



The above-nentioned control section can select one of asynchronous

transni ssion and synchronous transm ssion of the partial data stream The.
above-nentioned data stream can be an AV stream and the managenent

i nformati on can include address information of a discontinuity point of
encoded information in the AV stream information for relating tine
information in the AV streamw th address information, and tine
informati on of a characteristic image in the AV stream The

above- nenti oned managenent information can be dip Information, the

addr ess i nf cretdlple dfo ttheansiisicoriteé A ttyipbi ddta astbesm Sedjuencelalf o and a
Program nfo, the information for relating the tinme information with the
addr ess i nf oraretgeowercani o mnPion dwitk tritendd ey | tHordmit el of e dthieon .
characteristic inmage can be a O ipMrk. The above-nenti oned managenent

informati on can f Thicheboiviechmeda iarnddayHbasismiisGhn Sddtiermetion for 5
specifying a reproduction interval of the AV stream The above-nenti oned

transm ssi oreSsaMnan e pdriidemitansidd e | 1 6 FRit O5h fOL specifying a
reproduction interval of the AV data streamas the partial data stream
asynchronous manner.

The above-mentioned control section can select one
of asynchronous transmission and synchronous transmission
of the partial data stream.

The above-menticned data stream can be an AV stream
and the management information can include address
information of a discontinuity point of encoded
information in the AV stream, information for relating
time information in the AV stream with address
information, and time information of a characteristic
image in the AV stream.

The above-mentioned management information can be
Clip Information, the address information of the
discontinuity point can be a SequenceInfo and a
ProgramInfo, the information for relating the time
information with the address information can be a CPI,
and the time information of the characteristic image can
be a ClipMark.

The above-mentioned management information can

further include a PlayList which is information for



The above-nentioned transm ssion section can transmt the information for
specifying the reproduction interval of the AV data streamas the parti al
data stream w thout changing contents of the information for specifying

t he reproduction interval of the AV stream The above-nenti oned

transm ssion section can further transmt a thunbnail inmage associ ated
with information for specifying a reproduction interval of the AV stream
and a thunbnail imge associated with time information of a characteristic
i mage in an AV stream included in the partial managenent information data.
The above- nefR¢GHER Y 3t Fepmedadt ben ai mist avabegfiette AV atnaam. of a
transport packet and a source packet constituted by an arrival tinme stanp
of the transport Fdcketovantheat iAviest eamsas dshempaddtalordatay streamis a
part of a data sequence of a source packet of the AV stream The

above- ment i ahedt L st @asmCani heofmadien SeOUEHEE FPidgulit of a transport
packet and a source 6 packet constituted by a tinme stanp of the transport

packet, and wepAL4sdt B Bstdhea Past | e GO aiSt4 EHREAN aberRet ransport
streamin a unit of a transport packet. The above-nentioned control section

can switch hetveen data d¢8em ssion of the AV stream and nanagenent
The above-mentioned transmission section can
transmit the information for specifying the reprodﬁction
interval of the AV data stream as the partial data stream
without changing contents of the information for
specifying the reproduction interval of the AV stream.
The above-mentioned transmission section can
further transmit a thumbnail image associated with
information for specifying a reproduction interval of the
AV stream and a thumbnail image associated with time
information of a characteristic image in an AV stream
included in the partial management information data.
The above-mentioned AV stream can be a data
'sequence in a unit of a transport packet and a source
packet constituted by an arrival time stamp of the
transport packet, and an AV stream as the partial data
stream is a part of a data sequence of a source packet of
the AV stream.
The above-mentioned AV stream can be a data

sequence in a unit of a transport packet and a source

6



I nformati on thereof and data transm ssion of only the AV streamin real
time. In carrying out the invention and according to another aspect .
thereof, there is provided a first data transm ssion nethod conprising the
steps of: reading a data streamand its managenent information froma
recordi ng nmedi um determ ning partial managenent information corresponding
to a partial data stream necessary for reproducing a specified
reproduction interval in the data stream and transmtting the parti al
data stream and partial managenent information determ ned by the control
section. |n RSt nepriti tuieed rvert i toimenrset s or i tige toramsipadtt anot her
aspect thereof, there is provided a first recording nediumrecording a
conput er - r eauiadtiet praogt am Abnpriedmgd hehestrepst iof 1 daeaali sigreadatan st ream
and its managenent information froma recording medium determ ning
partial mandgerentrimfmoatdtareaaorirespanding f & aRaispatt ded kst r eam
necessary for reproducing a 7 specified reproduction interval in the data

stream and transmhkt bbgvehacpaibnad dahdrslr eamand R isilitdranagenent
i nformati on determ ned by the determning step. In carrying out the

i nvention ansh@cd Ut o fini AN r agRe Gy ther el  aldeighd Gorsflvi ded a
first program _ ,

information thereof and data transmission of only the AV

stream in real time.

In carrying out the invention and according to
another aspect thereof,  there is provided a first data
transmission method comprising the steps of: reading a
data stream and its management information from a
recording medium; determining partial management
information corresponding to a partial data stream
necessary for reproducing a specified reproduction
interval in the data stream; and transmitting the partial
data stream and partial management information determined
by the control section.

In carrying ouf the invention and according to
still another aspect thereof, there is provided a first
recording medium recording a computer-readable program
comprising the steps of: readiné a data stream and its
ménagement information from a recording medium;

determining partial management information corresponding

to a partial data stream necessary for reproducing a

7



for causing a conmputer to execute the steps of: reading a data stream and
Its managenent information froma recording nmedium determning partia
managenent information corresponding to a partial data stream necessary
for reproducing a specified reproduction interval in the data stream and
transmtting the partial data stream and partial nmnanagenent information
determned by the determning step. In carrying out the invention and
.according to a different aspect thereof, there is provided a second data
transm ssion apparatus for transmtting an AV stream conprising: an

aut hent i cat i IeSeEi¢drreperditbion imierwtl yimuthendatat etaeamppandt us of a
transm ssion destination of the AV stream and a transm ssion section
operabl e to tramymttime Re sparbie hnde pansigessnt and nfarthsl on thereof if
t he apparatus of the transm ssion destination is found conpliant with a
predet er mi newkndgematt f infoamaesoht deterheénadt byl e hertideatdion tdhe
aut hentication section and transmtting only the AV 8 streamin real tine

i f the apparatus ofinf ke rtmamsmeasi ahe desidmaldmnrics fvding tepRRIH ant
with the predetermined format froma result of the nutual-authentication

{)g ; he aut hem tisat | pSEEttdred H, CORL ¥d NOs Qtothged NYePL i O BRshAGFOr di ng
for causing a computer to execute the steps of: reading a
data stream and its management information from a
recording medium; determining partial management
information corresponding to a partial data stream
necessary for reproducing a specified reproduction
interval in the data stream; and transmitting the partial
data stream and partial management information determined
by the determining step.

In carrying out the invention and according to a
different aspect thereof, there is provided a second data
fransmission apparatus for transmitting an AV stream,
comprising: an authentication section operable to
mutually authenticate an apparatus of a transmission
destination of the AV stream; and a transmission section
operable to transmit the AV streém and management
information thereof if the apparatus of the transmission
destination is found compliant with a predetermined

format from a result of the mutual-authentication by the

authentication section and transmitting only the AV



still another aspect thereof, there is provided a second data transm ssion
method for transmtting an AV stream conprising the steps of: nutually

aut henticating an apparatus of a transm ssion destination of the AV
stream and transmtting the AV stream and managenent information thereof
if the apparatus of the transm ssion destination is found conpliant wth a
predeterm ned format froma result of the nutual -authentication by the
authentication step and transmtting only the AV streamin real tine if

t he apparatus of the transm ssion destination is found not conpliant with
t he predet esfineed figr neta if riomen resiild apdatdiaisnug fiathautherdn icaticon by t he
aut hentication step. In carrying out the invention and according to a yet
di ff erent asiesdtinateoeofis tiwmred i tpravngieichret sectind-he gooydH thgrmetidim
recording a conputer-readable program for a data transm ssion apparatus

for transm thorm@tarfdvh Streaallt CIHS Mg dde-siepmiofcatidiialy) Yehe
aut henticating an apparatus of a transm ssion destination of the AV

stream and gutarsrHilddtied A Gt ream and nmanagenent 9 i nformati on t her eof
if the apparatus of the transnission destination is found conpliant with a

predetermned formgt chrepiag eskl tnaf 1h%nwb&aalan%ufa%6fruaﬁ | 28 by the

aut hentication step and tranSmtting only the AV stream tinme if
the apparat u$iqfi LR tHA'HERR Ot hereof, there is provided a second

data transmission method for transmitting an AV stream
comprising the steps of: mutually authenticating an
apparatus of a transmission destination of the AV stream;
and transmitting the AV stream and management information
thereof if the apparatus of the transmission destination
is found cbmpliant with a predetermined format from a
result of the mutual-authentication by the authentication
step and transmitting only the AV stream in real time if
the apparatus of the transmission destination is found
not compliant with the predetermined format from a result
of the mutual-authentication by the authentication step.

In carrying out the invention and according to a
yet different aspect thereof, there is provided a second
recording medium recording a computer~readable program
for a data transmission apparatus for transmitting an AV
streaﬁ, comprising the steps of: mutually authenticating
an apparatus of a transmission destination of the AV

stream; and transmitting the AV stream and management



destination is found not conpliant with the predetermned format froma
result of the nutual -authentication by the authentication step. In
carrying out the invention and according to a separate aspect thereof,
there is provided a second programfor causing a conputer for controlling
a data transm ssion apparatus for transmtting an AV stream conpri sing
the steps of: nutually authenticating an apparatus of a transm ssion
destination of the AV stream and transmtting the AV stream and
managenent information thereof if the apparatus of the transm ssion
destinati on inSofmamnibrconptreant fttha prededens oedthior vtrainémodsshonr esul t
of the mutual -authentication by the authentication step and transmtting

only the AV &steamationeps foued i dompheamppatehus ©fclbBetnansdi ssi on
destination is found not conpliant with the predeterm ned format froma

result of thechast ushorUi headhcatd oncy hbeuwaut hephésel EQDiSHERy the
carrying out the invention and according to a still separate aspect

thereof , thef@cnsnPlrovi ded Scdp rshd 10r bR PEPE§SShIY PREAR MBreanm
conprising: a receiving section operable to receive the PlayList file; and

‘a recordi “giéefééP“t%{?Q?ﬁ'ﬁ%O%%ﬁPééué ne¢ P%ﬁé";ffaéxb&gtﬁs?ﬁ%gi ng

I nformati on associ ated W y recelve to a
management '&g§%fﬁgﬁfghfiéefgﬁﬂd not compliant with the predetermined

format from a result of the mutual-authentication by the
authentication step.

In carrying out the invention and according to a
separate aspect thereof, there is provided a second
program for causing a computer for controlling a data
transmission apparatus for transmitting an AV stream,
comprising the steps of: mutually authenticating an
apparatus of a transmission destination of the AV stream;
and transmitting the AV stream and management information

~thereof if the apparatus of the transmission destination
is found compliant with a predetermined format from a
result of the mutual-authentication by the authentication
step and transmitting only the AV stream in real time if
the apparatus of the transmission destination is found
not compliant with the predetermined format from a result
of the mutual-authentication by the authentication step.

In carrying out the invention and according to a

still separate aspect thereof, there is provided a first

10



managi ng the recorded PlayList. In carrying out the invention and according
to a yet separate aspect thereof there is provided first data processing-
nmet hod, conprising the steps of: receiving the PlayList file; and
recording the PlayList and adding information associated with the newy
received PlayList file to a managenent information file for nmanaging the
recorded PlayList. In carrying out the invention and according to another
aspect thereof, there is provided a third recording nmediumrecording a
conput er -r eadabl e program for a data processing apparatus for receiving,
froma recoiadfidhPraetisinearrirtesn Aomproaingi | moewimyaylist file
speci fying a nethod of reproducing the AV streamfile, the files
reproduced ferhidre opmmrlliengto mestienme ttiee pp baylais fcofke siaxgd tdhe steps of :
receiving the PlayList file; and recording the PlayList and addi ng

i nf or mat i on EssDodatedadt ion hepaead Ve rias et sest Pl ayd-i Blayiide 4 a
managenent information file for managing the 11 recorded Pl ayList. In
carryi ng outaddimd nvefd ireit 2ot BecnF i el twi tistind mnet here@spred t hereof,

there is provided a third programfor causing a conputer for controlling a
data processiqyg appafaldistd o KA fd Pt BRGOTEI 1Y for
managing the recorded PlayList.

In carrying out the invention and according to a
yet separate aspect thereof there is provided a first
data processing method, comprising the steps of:
receiving the PlayList file; and recording the PlayList
and adding information associated with the newly received
PlayList file to a management information file for
managing the recorded PlayList.

In carrying out the invention and accbrding to
another aspect thereof, there is provided a third
recording medium recording a computer-readable program
for a data processing apparatus for receiving, from a
recording medium recording an AV stream file and a
PlayList file specifying a method of reproducing the AV
stream file, the files reproduced from.the recording
medium, the program comprising the steps of: receiving
the PlaylList file; and recording the PlayList and adding

information associated with the newly received Playlist

file to a management information file for managing the

11



medi um recording an AV streamfile and a PlayList file specifying a nethod
of reproducing the AV streamfile, the files reproduced fromthe recording
medi um the programconprising the steps of: receiving the PlayList file;
and recording the PlayList and adding information associated with the
newy received PlayList file to a mnanagenent information file for managi ng
the recorded PlayList. In carrying out the invention and according to yet
anot her aspect thereof, there is provided a second data processing
apparatus, conprising: a receiving section operable to receive a thunbnai
file; and a ¥Fee®rdedgPla¥bisbn operable to add data of the received
thunbnail file to the recorded thunbnail file. In carrying out the

i nvention and accorldi mepityiang didlf ertentiraspeciond et acedheimey ito provi ded a
second data processing nethod, conprising the steps of: receiving a

t hunbnai | fi$eilhnanatdéngaspéatoththeorpcehved thupbsaibiedf il €niggt he
recorded thunbnail file. 12 In carrying out the invention and according to

a still difpesgninaspectatibengol, cobhphitet STOFO¥bALHB11hQULtAaPE00r am of a
recording nmediumfor inputting data 1nto a recording nmediumto which an AV
stream file prskéssihynipshtatiuberof tbeefVint! cARLATE FECEGELy CONPIising
medium recording an AV stream file and a PlayList file
specifying a method of reproducing the AV stream file,
the files reproduced from the recording medium, the
program comprising the steps of: receiving the PlayList
file; and recording the PlayList and adding information
associated with the newly received PlaylList file to a
management information file for managing the recorded
PlayList.

In carrying out the invention and according to yet
another aspect thereof, there is provided a second data
processing apparatus, comprising: a receiving section
operable to receive a thumbnail file; and a recording
section operable to add data of the received thumbnail
file to the recorded thumbnail file.

In carrying out the invention and according to a
different aspect thereof, there is provided a second data
processing method, comprising the steps of: receiving a
thumbnail file; and adding data of the received thumbnail

file to the recorded thumbnail file.

12



the steps of: receiving a thunbnail file; and adding data of the received
thunbnail file to the recorded thunbnail file. In carrying out the

i nvention and according to a yet different aspect thereof, there is
provided a fourth programfor causing a conputer for controlling a data
processi ng apparatus for inputting data into a recording nediumto which
an AV streamfile and a thunbnail file of the AV stream are recorded,
conprising the steps of: receiving a thunbnail file; and addi ng data of
the received thunbnail file to the recorded thunbnail file. In the first
data transm ssi on app&ratydngndutethed invenddoamastioredoirdingc dodiang

medi um and program according to the invention, the partial data stream
and parti al stmenaghinfeferdmif arapdd ton: idateo fMeddssay Wi grdhigigdepr oduct i on of
a reproduction.interval specified in a data streamare determ ned and the

determ ned pantritdl pbajreanstdRamiscdrdnsglinddidin Ady thgnsecond data
"transm ssion apparatus and 13 nethod, program stored in recordi ng nedi um

and programinaecef ddigridiidend dMBNtHPhiR ramA stdfam and dds a
managenent information data are transmtted if the apparatus of the

transm ssi onri@aiat ifgnd e Bt c M) A PrRALLRIE Ned B, and only
an AV streamis
‘ the steps of: receiving a thumbnail file; and adding data
of the received thumbnail file to the recorded thumbnail
file.

In carrying out the invention and according to a
yet different aspect thereof, there is provided a fourth
program for causing a computer for controlling a data
processing apparatus for inputting data into a recording
medium to which an AV stream file and a thumbnail file of
the AV stream are recorded, comprising the steps of:
receiving a thumbnail file; and adding data of the
received thumbnail file to the recorded thumbnail file.

In the first data transmission apparatus and method,
program stored in recording medium, and program according
to the iﬁvention, the partial data stream and partial
management information data necessary for the
reproduction of a reproduction interval specified in a
data stream are determined and the determined partial

data stream is transmitted.

In the second data transmission apparatus and

13



transmtted in real tine if the apparatus of the transm ssion destination
Is not conpliant wwth the predetermned format. In the first data :
processi ng apparatus and nethod, programstored in recording nedium and
program according to the invention, a PlayList file is added to a
managenment information file. In the second data processing apparatus and
nmet hod, program stored in recording nmedium and programaccording to the
invention, the data of a first thunbnail file is added to a second
thunbnail file. Brief Description of Drawings This invention will be
descri bed i M¢UReRerrHeyza T sSE9redyinfrexanpiegwiedinef eapdcprograne
acconpanying drawings. FIG 1 is a diagramillustrating volune
i nf ormat i on. aCFPEliRg| ko atik aimeentldomstbath ngn aAdi seetanyandt fust ur e
formed on a disk. 14 FIG ‘3 is a diagramillustrating a structure of DVR
MPEG 2 tr angparagaeneramnfdatdions daich agramidhssitaedngrsynéax of
source_packet. FIG 5 is a diagramillustrating syntax of
TP- extra-heaalgparatus of the transmission destination is compliant

With a predetermined format and only an AV stream is

transmitted in real time if the apparatus of the

transmission destination is not compliant with the

predetermined format.

In the first data processing apparatus and method,

program stored in recording medium, and program according

to the invention, a PlayLiét file is added to a

management information file.

In the second data processing apparatus and method,
program stored in recording medium, and program according

to the invention, the data of a first thumbnail file is

added to a second thumbnail file.

Brief Description of Drawings

This invention will be described in further detail
by way of example with reference to the accompanying
drawings. |

FIG. 1 is a diagram illustrating volume information.

FIG. 2 is a diagram illustrating a directory

structure formed on a disk.
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FIG 6 is a diagramillustrating a DVR MPEG- 2 transport stream recorder
nodel. FIG 7 is a diagramillustrating a DVR MPEG 2 transport stream
pl ayer nodel. FIG 8 is a diagramillustrating syntax of Clip Information
file. FIG 9 is a diagramillustrating an ATC-sequence. FIG 10 is a
diagramillustrating a relationship between ATC discontinuity point and
ATC-sequence. FIG 11 is adiagramillustrating continuous STC intervals.
FIG 12 is a diagramillustrating a relationship between STC discontinuity
poi nt and - STC-sequence and a relationship between STC sequence and
ATC- sequence. FI G FI%&.i $ dsdisaghiamrad ddtinattineg: iSequentahnftane dH GVRLS i s
a diagramillustrating a programsequence. FIG 15 is a diagram
il lustrati ngMBEGH Axtdnsiio R ogreedmf oo. FIG 16 is a diagramillustrating
syntax of StreanCodinglnfoo. FIG 17 is a diagramillustrating a
stream codi ng~_t yp@&Iichl @ il8 d %iagdiaagramuddrestingf i\t ta v igteo- f or mat .
source_packet.
FIG. 5 is a diagram illustrating syntax of
TP_extra header().
FIG. 6 is a diagram illustrating a DVR MPEG-2
transport stream recorder model.
FIG. 7 is a diagram illustrating a DVR MPEG-2
transport stream player model.
FIG. 8 is a diagram illustrating syntax of Clip
Information file.
FIG. 9 is a diagram illustrating an ATC-sequence.
FIG. 10 is a diagram illustrating a relationship
between ATC discontinuity point and ATC-sequence.
FIG. 11 is a diagram illustrating continuous STC
intervals.
FIG. 12 is a diagram illustrating a relationship
between STC discontinuity point and STC—sequeﬁce and a
relationship between STC-sequence and ATC-sequence.
FIG. 13 is a diagram illustrating SequencelInfo().
FIG. 14 is a diagram illustrating a

program sequence.

FIG. 15 is a diagram illustrating syntax of
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FIG 19 is a diagramillustrating a frame-rate. FIG 20 is a diagram
Illustrating a display-aspect-ratio. FIG 21 is a diagramillustrating an-:
audi o__presentation-type. FIG 22 is a diagramillustrating a
saiapling frequency. FIG 23 is a diagramillustrating syntax of CPIQO
FIG 24 is a diagramillustrating an EP-map. FIG 2S is a diagram
illustrating a TU-nmap fornmed when an AV. streamis recorded as a Cip for
the first time. FIG 26 is a diagramillustrating syntax of TU-nmap. FIG
27 is a diagramillustrating a relationship between PlayL istMark and
CipMark. FIRXxog®REnEC i agramillustrating syntax of CdipMark. FIG 29 is
a diagramillustrating syntax of 16 PlayList file. FIG 30 is a diagram
il lustrating synta¥igf. 18 AgpianfdiRigndn sitl1vEt@atihd syatdixagrfam
illustrating syntax of PlayList(). FIG 32 is a diagramillustrating
Pl ayLi st of StreamCodingInfo{).
FIG. 17 is a diagram illustrating a
stream coding type.
FIG. 18 is a diagram illustrating a video format.
FIG. 19 is a diagram illustrating a frame rate.
FIG. 20 is a diagram illustrating a
display_aspect ratio.
FIG. 21 is a diagram illustrating an
audio_presentation type.
FIG. 22 is a diagram illustrating a
sampling frequency.
FIG. 23 is a diagram illustrating syntax of CPI().
FIG. 24 is a diagram illustrating an EP_map.
FIG. 25 is a diagram illustrating a TU map formed
when an AV stream is recorded as a Clip for the first
time.
FIG. 26 is a diagram illustrating syntax of TU map.
FIG. 27 is a diagram illustrating a relationship
between PlayﬂistMark and ClipMark.
FIG. 28 is a diagram illustrating syntax of

ClipMark.

FIG. 29 is a diagram illustrating syntax of
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EP map type. FIG 33 is a diagramillustrating PlayList of TU map type.

FIG 34 is a diagramillustrating a relationship between tine information.

of PlayList of EP map type and address information in AV streamfile. FIG

35 is a diagramillustrating a relationship between tinme informtion of

Pl ayLi st of TU map type and address information in AV streamfile. FIG 36

Is a diagramillustrating syntax of Playlten(). FIG 37 is a diagram

illustrating syntax of PlayListMark. FIG 38 is a diagramillustrating

syntax of Info.dvr. FIG 39 is a diagramillustrating syntax of

Ul Appi nf oVolRlmeyLimG fi4deis a diagramillustrating syntax of 17

Tabl eO Pl ayLists. FIG 41 is a diagramillustrating syntax of thunbnai

header i nfornmati onkflid.e30FiG adZikgramdidduamrilingt sghitag sy¥nt ax of

thunbnail picture data file. FIG 43 is a diagramillustrating a nethod of
UIAppInfoPlayList.

FIG. 31 is a diagram illustrating syntax of
PlayList(}.

FIG. 32 is a diagram illustrating PlayList of
EP map type.

FIG. 33 is a diagram illustrating PlayList of
TU map type.

FIG. 34 is a diagram illustrating a relationship
between time information of PlaylList of EP map type and
address information in AV stream file.

FIG. 35 is a diagram illustrating a relationship
between time information of PlayList of TU map type and
address information in AV stream file.

FIG. 36 is a diagram illustrating syntax of
PlayItem{().

FIG. 37 is a diagram illustrating syntax of
PlayListMark.

FIG. 38 is a diagram illustrating syntax of
Info.dvr.

FIG. 39 is a diagram illustrating syntax of

UlAppInfoVolume.

FIG. 40 is a diagram illustrating syntax of
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storing data into to block. FIG 44 is a block diagramillustrating a
configuration of a noving picture recording/reproducing apparatus. FIG 45
is a diagramillustrating a concept of a relationship between Cip forned
by recording AV stream as new Ctip and PlayList. FIG 46 is a diagram
illustrating a concept of <creating Virtual PlayList. FIG 47 is a diagram
illustrating a concept of a relationship between Cip and PlayList at the
time when a part of reproduction interval of Real PlayList is deleted.

PlayList ang"WPTEUaP evyEESE  af the time of editing Mnimze. FIG 46 15
a diagran1i||ustratiq9 an exanple in .which two ATC sequences are created
in Aip when data dfiCorfet G5 7 A agrashn e paatting [syndedetedl. 18 FIG 50
is a diagramillustrating a relationship b, etween ATC sequences,
STC- sequenceshapa bt ogpafdeseyoéprmahionhéiteéne when data of one dip AV
streamare partially deleted. FIG 51 is a diagramillustrating a
relationship betwddi.Cl4 lande Rlimdriast idtlusteratiimy vhertax Gf p AV
thumbnail picture data file.
FIG. 43 is a diagram illustrating a method of
storing data into tn block.
FIG. 44 is a block diagram illustrating a
configuration of a moving picture recording/reproducing
apparatus.
FIG. 45 1is a diagram illustrating a concept of a
relationship between Clip formed by recording AV stream
as new Clip and PlayList.
FIG; 46 is a diagram illustrating a concept of
creating Virtual PlayList.
FIG. 47 is a diagram illustrating a concept of a
relationship between Clip and PlayList at the time when a
part of reproduction interval of Real PlayList is deleted.
FIG. 48 is a diagram illustrating a concept of
re;ationships between Clip, PlayList and Virtual Playlist
at the time of editing Minimize.
FIG. 49 is a diagram illustrating an example in

which two ATC_sequences are created in Clip when data of

one Clip AV stream are partially deleted.
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streamwith CPl being EP-map is partially deleted. FIG 52 is a diagram
illustrating an exanple in which dipis divided into two when a Cip AV
streamis partially deleted in the case where no ATC discontinuity is
permtted in Cip. FIG 53 is a diagramillustrating a relationship

between Clip and PlayList at the tine when a Cip AV streamw th CPl being
TU-map is partially deleted. FIG 54 is a flowhart describing howto
create a Cip AV streamfile and a Cip Information file at newy
recording an AV streamas Gip. FIG 55 is a flowhart describing an

exenpl ary operati 6 %f % dét i2n§lisageenddilnfsd rat inee a jued athemsiipAv
streamis recorded as Clip for the first tinme. FIG 56 is a flowhart
descri bi ng dpeleyesmp| APy _sopeenteon IIC cseamemeePr ogr@ni nfo. FIG 57 is a

fl omchart describing an exenplary operation of creating EP map. 19 FIG 58
is a fl owchaprogezwrsdimenee et hidte of imernedatn ndgpRead £ RbisyLEBip &G 59 is a
fl owchart describing a nethod of «creating Virtual PlayList. FIG 60 is a
flowchart destrédm ngre peettioml bf debpreagluci ng Pl ayLi st.

FIG. 51 is a diagram illustrating a relationship
between Clip and PlayList at the time when a Clip AV
stream with CPI being EP map is partially deleted.

FIG. 52 is a diagram illustrating an example in
which Clip is divided into two when a Clip AV stream is
partially deleted in the case where no ATC discontinuity
is permitted in Clip.

FIG. 53 is a diagram illustrating a relationship
between Clip and PlayList at the time when a Clip AV
stream with CPI being TU map is partially deleted.

FIG. 54 is a flowchart describing how to create a
Clip AV stream file and a Clip Information file at newly
recording an AV stream as Clip.

FIG. 55 is a flowchart describing an exemplary
operation of creating SeéquencelInfo at the time when an AV
stream is recorded as Clip for the first time.

FIG. 56 is a flowchart describing an exemplary
operation of creating ProgramInfo.

FIG. 57 is a flowchart describing an exemplary

operation of creating EP map.
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FIG 61 is a diagramillustrating an exanple of file-transferring both an
AV streamfile and a database file. FIG 62 is a diagramillustrating an
exanple in which an AV streamis transferred in real tine (stream
transfer) and a database is file-transferred. FIG 63 is a diagram
illustrating an exanple in which only an AV streamis transferred in real
time and a database file is newy created at the copy destination. FIG 64
is a diagramillustrating an exanple in which an AV streamis transferred
inreal time at data reproduction rate if a copy destination recording
apparatus is not comsi A tth Dyvghsrfatde @G bigss is metdicadyrafim
illustrating a relationship between Cip and PlaylList in the case where
only Pl ayLi s¢reapthy hReabckbsakysportion of Clip are copied from copy
source (the reproduci ng apparatus on the output side) to copy destination
(the, recordi ng appdiat U ars tehefliayulta 20 deste)ibidd G & Hed afi agram
illustrating a Cip portion necessary for the reproduction of PlayList
when copyi ngereatinoriviopyasopiael{sbe reproduci ng apparatus on the out put
side) to copy destination (the recording apparatus on the input side).
, FIG. 60 is a flowchart describing a method of
reproducing PlayList.
FIG. 61 is a diagram illustrating an example of
file-transferring both an AV stream file and a database
file.
FIG. 62 is a diagram illustrating an example in
which an AV stream is transferred in real time (stream
transfer} and a database is file-transferred.
FIG. 63 is a diagram illustrating an example in
which only an AV stream is transferred in real time and a
database file is newly created at the copy destination.
FIG. 64 is a diagram illustrating an example in
which an AV stream is transferred in real time at data
reproduction rate if a copy destination recording
apparatus is not compliant with DVR format.
FIG. 65 is a diagram illustrating a relationship
between Clip and PlayList in the case where only PlayList
and the necessary portion of Clip are copied from copy

source (the reproducing apparatus on the output side} to

copy destination (the recording apparatus on the input
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FIG 67 is a diagramillustrating a nethod of determning a copy start
point of data preceding IN-time when copying PlayList fromcopy source
(the reproduci ng apparatus on the output side) to copy destination (the
recordi ng apparatus on the input side) FIG 68 is a diagramillustrating a
met hod of determning a copy end point of data follow ng QUT-tine when
copyi ng PlayList from copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus on the input side).
FIG 69 is a diagramillustrating a relationship between Cip and Pl ayLi st
at the tine Siskn -copying only PlayList and the-necessary portion of dip
fromcopy source %the reproduci ng apparatus on the output side) to copy
destination (recor LRy &ppasavusiegreheildpatreitdey. aFCEGip7@Aritdoa di agram
-illustrating a nethod of changing Cip at the time of partially copying
Cip from cemesamtcdqn Hda empothuliaig cap e dtlss/Iarstt hheaautquiyidily si de) to
copy destination (the recording apparatus of the input side). FIG 70B is
a di agram i litustmcat icogya seetred (@fhe olangidigiGlg mpdaddtand iore wfe partial ly
copying Cip from copy source (the reproducing apparatus on the output
side) to copntgest isiatd)ond tdpy eRMAIMG iapPAtHU S fordirg apparatus
on the input side).
FIG. 67 is a diagram illustrating a method of
determining a copy start point of data preceding IN time
when copying PlaylList from copy source (the reproducing
apparatus on the output side) to copy destination (the
recording apparatus on the input side).
FIG. 68 is a diagram illustrating a method of
determining a copy end point of data following OUT time
when copying PlayList from copy source (the reproducing
apparatus on the output side) to copy destination (the
recording apparatus on the input side).
FIG. 69 is a diagram illustrating a relationship
between Clip and PlayList at the time when copying only
PlayList and the necessary portion of Clip from copy
source (the reproducing apparatus on the output side) to
copy destination (recording apparatus on the input side).
FIG. 70A is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from

Copy source (the reproducing apparatus on the output
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input side). FIG 70Cis a diagramillustrating a nethod of changing dip
at the tinme of partially copying Cip from copy source (the reproducing
apparatus on the output side) to copy destination (the recording apparatus
of the input side). FIG 70D is a diagramillustrating a method of
changing Clip at the tine of partially copying Clip from copy source (the
repr oduci ng apparatus on the output side) to copy destination (the
recordi ng apparatus of the input side). FIG 71 is a block diagram
illustrating a configuration in which an AV streamof DVR and its
associ at ed daidase IRy Fies topt ddr r bMe opsceotiree rar a fup ratiudiag
apparatus on the output side) to copy destination (the recording apparatus
on the inputinpufe)siddla- a digital bus. FIG 72 is a flowhart describing
the processing of 22 copy source when copying PlayList fromcopy source
(the reproduci ng appgar a0is ien at ke agutaputi 19k attd neopy nedestd pat i on (t he
recordi ng apparatus on the input side). FIG 73 is a flowhart describing
the processidiandiotg @liip ot titee stidee of £ oyt SOLY € ecopeing apyipor Ry Li st
from copy source (the reproduci ng apparatus on the output
copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side} .
FIG. 70C is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from
copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side).
FIG. 70D is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from
‘copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side).
FIG. 71 is a block diagram illustrating a
configuration in which an AV stream of DVR and its
assocliated database file are copied from copy source (the
reproducing apparatus on the cutput side) to copy
destination (the recording apparatus on the input side)

via a digital bus.

FIG. 72 is a flowchart describing the processing of
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side) to copy destination (the recording apparatus on the input side).
FIG 74 is a flowhart descrying the processing of copy destination when
copying PlayList fromcopy source (the reproducing apparatus on the out put
side) to copy destination (the recording apparatus on the input side).
FIG 75 is a diagramillustrating an exanple in which an AV streamfile
and a database file are transferred to a recording apparatus via radio.
FIG 76 is a diagramillustrating an exanple in which an AV streamfile
and a database file are recorded in different servers and these files are
transf erred S STEES IR RBUHT OB thiesle By efapy BEHr M deHor
Carrying Qut the Invention This invention will be described in further
detai|l by WBPHIAUSIdrD|aPRatat kefat difte qwiniHe slcdonpemydory drawi ngs. 23
Now, referring to FIG 1, there is shown a sinplified structure of an
appl i cat i on degriniatatoiora ( tler oratiowny iregli app 1z tree i rige nieddwim slidleshown i n
FIG 44 to be described later) This format has two | ayers, PlayList and
Cip, for the managément/3ofisAd Stloeatsrt delskrd blinfortimt ipaocesrdages al |
Clips and PlayLists in each disk.
for Clip on the side of copy source when copying PlayList
from copy source (the reproducing apparatus on the output
side} to copy destination (the recording apparatus on the
input side).
FIG. 74 is a flowchart déscrying the processing of
copy destination when copying PlaylList from copy source
(the reproducing apparatus on the output side) to copy
destination (the recording apparatus on the input side).
FIG. 75 is a diagram illustrating an example in
which an AV stream file and a database file are
transferred to a recording apparatus via radio.
FIG. 76 is a diagram illustrating an example in
which an AV stream file and a database file are recorded

in different servers and these files are transferred to a

recording medium from these servers.

Best Mode for Carrying Out the Invention
This invention will be described in further detail
by way of example with reference to the accompanying

drawings.
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One AV streamand its pair of attached information are thought of as one
object, which is called a dip. An AV streamfile is called a dip AV
streamfile and its attached information is called a dip Information
file. One CAip AV streamfile stores the data obtained by arranging an
MPEQ2 transport streaminto a structure defined by a DVR (Digital Video
Recording) application format. Cenerally, a data file used by conputers
for exanple is handled as a byte sequence. The content of Cdip AV stream
file is devel oped along tine axis and a PlayList specifies an access point
ina dip mainly byWaeaw, treveestiamp. tWETG t he, tilerestianpsiodwane access poi nt
ina Cipis given by a PlayList, a Cip Information file is wuseful in

finding the aildpessikbaf stmattapeabfWahchpphecatesndEngmeft dheastreamis to
be started-in the dip AV streamfile. 24 The PlayList is introduced for

the purpose pécoselgagthagiamr epr oduetbonyi NEEI VAl 1WhiEHwhhenuset wapts to
view fromthe Cip to edit the selected interval wth ease. One Pl aylLi st

is a collectt®npef dtBeri8RAOUHELEPN FHiLraAhS:d has Qild 1484 eproduction
interval in one Cdipis called a Playltem which is represented by a pair
of I'N-poi nt ﬁDQyE&HfDQhatc9ﬂth€o£iEﬁeaééﬁagéﬁéﬁEfoQAv streams.
Volume Information manages all Clips and PlaylLists in
each disk.
One AV stream and its pair of attached information
are thought of as one object, which is called a Clip. An
AV stream file is called a Clip AV stream file and its
attached information is called a Clip Information file.
One Clip AV stream file stores the data obtained by
arranging an MPEG2Z transport stream inte a structure
defined by a DVR (Digital Video Recording) application
format.
Generally, a data file used by computers for
example is handled as a byte sequence. The content of a
Clip AV stream file is developed along time axis and a
PlayList specifies an access point in a Clip mainly by a
time stamp. When the time stamp of an access point in a
Clip is given by a PlaylList, a Clip Information file is
useful in finding the address information at which the

decoding of the stream is to be started in the Clip AV

stream file.
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the PlayList is a collection of Playltens There are two types of PlayLists.
One is a Real PlayList and the other is Virtual PlayList. A Real PlaylList .
is regarded as sharing the stream portion of the Cip it is referring to.
Nanely, the Real PlayList occupies, in the disk, the data capacity

equi valent to the streamportion of the Aip which it is referring to.
When an AV streamis recorded as a new dip, a Real PlayList which refers
to the reproducible range of that Cip inits entirety is automatically
created. If the reproduction range of the Real PlayList is partially

del et ed, the data dthe Bd astiviedmiporitnitaodafcache ol ifhenpuatposea dfs referring
to are also deleted. The Virtual PlayList is regarded as not sharing dip
data. |f thes&letubhg Rhaydpsediust chanieide ova ekt eld, the hes&t iwamtd | taot
change at all. It should be noted that Real PlayList and Virtual 25

Pl ayLi st areviemeficmaltlye refepres édiastive Phaydiséd Thesevs oL DN €S
necessary on each DVR disk are as follows. Root directory including "DVR'

directory "DdSedi reet enayinidtuding "dBuA¥YdtIbn G @O mbp rodddtRIONF"
directory, "STREAM directory, and ""DATA" directory

intervals in a Clip. One reproduction interval in one
Clip is called a Playltem, which is represented by a pair
of IN-point and OUT-point on the time axis. Therefore,
the PlayList is a collection of PlayIltems

There are two types of PlayLists. One is a Real
PlayList and the other is Virtual PlayList.

A Real Playlist is regarded as sharing the stream
portion of the Clip it is referring to. Namely, the Real
PlayList occuples, in the disk, the data capacity
equivalent to the stream portion of the Clip which it is
referring to. When an AV stream 1s recorded as a new Clip,
a Real PlayList which refers to the reproducible range of
that Clip in its entirety is automatically created. IFf
the reproduction range of the Real PlaylList is partially
deleted, the data of the stream portion of the Clip which
it is referring to are also deleted.

The Virtual PlaylList is regarded as not sharing
Clip data. If the Virtual PlayList is changed or deleted,

the Clip will not change at all.

It should be noted that Real PlayList and Virtual
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Directories other than the above-nentioned directories may be fornmed under
the root-directory; however, these forned directories are ignored in this.

DVR application format. . Referring to FIG 2, there is shown an exenplary
directory structure on the DVR disk. As shown in the figure, the root
directory includes one directory. "DVR' -- Al files and directories
defined by the DVR application format nust be stored under this

directory. The '"WR" directory stores the following files. "info.dvr" file,

formed under the DVR directory, stores the information about the entire
application Phyglistigies gémer MR T restoF yed O Yadne pIM@r by . nust exi st.

It is assuned that the file name be fixed to info.d-vr. "nmenu.tidx" and
"menu. tdat"' and " maek diirf®ctcaits Ned@®idartdaln' <@ Hivresiifar Storidng

t hunbnail information. 26 The "DVR' directory includes the directories to
be describeghbelwpw "PLAYLIST" -- the database file of Real PlayList and

Virtual PlayList nust be | ocated under this directory. This directory nust

e Tocated under TCY TeStRry. R CHCec Ty et Teven i1 o

“"DVR” directory including “PLAYLIST” directory,
“"CLIPINF” directory, “STREAM” directory, and “DATA”
directory

Directories other than the above-mentioned
directories may be formed under‘the root. directory:
however, these formed directories are ignored in this DVR
application format.

Referring to FIG. 2, there is shown an exemplary
directory strpcture on the DVR disk. As shown in the
figure, the root directory includes one directory.

“DVR” -~ All files and directories defined by the
DVR application format must be stored under this
directory.

The “DVR” directory stores the following files.
“info.dvr” file, formed under the DVR directory, stores
the information about the entire appiication layer. Under
the DVR directory, only one info.dvr must exist. It is
assumed that the file name be fixed to info.dvr.

“menu. tidx” and “menu.tdat” and “mark.tidx” and

"mark.tdat” are files for storing thumbnail information.
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there is no clip. "STREAM' -- the AV streamfile nust be |ocated under
this directory. This directory nust exist even if there is no AV stream
file. "PLAYLIST" directory stores two types of PlayList files, Real

Pl ayLi st and Virtual PlayList. %Wxxxxx.rpls" -- this file stores the
i nformati on associated with one Real PlayList. For each Real PlayList, one
file is created. - The file name is 'xxxxx.rpls". "Nxxxxx" denotes five

nunbers, 0 to 9. The file extension nust be "rpls”. this file stores the
informati on associated with one Virtual PlayList. For each virtual

Pl ayLi st, one fil eThe tD¥Alredir&heokiyl énnandebstie Wyyyyiwphises. to' yryyy"
denotes five nunbers, 0 to 9. The file extension must be "vpls". "CLIPINF
directory, cemsredperdibegda each AV 27 streamfile, stores one file.
"zzzzz.clpi" -- this fileis dip Information file which corresponds to

one AV-stream filevpChvprAY~streant LhkenakeBridgecd RRaAVPSLLgamLTile).

The file nane is "zzzzz.clpi". "zzzzz" denotes five nunbers, "0 to 9. The

file extensigy Rustc A "BldTist must be located under this directory.
This directory must exist even if there is no PlayList.

“CLIPINF” ~-- the database of Clips must be located
under this directory. This directory must exist even if
there is no Clip.

“STREAM” -~ the AV stream file must be located
under this directory. This directory must exist even if
there is no AV stream file.

“PLAYLIST” directory stores two types of PlayList
files, Real PlayList and Virtual PlayList. |

“xxxxx.rpls” -- this file stores the information
associated with one Real PlayList. For each Real PlaylList,
one file is created. The file name is “XXXXX.rpls”.
"xxxxx” denotes five numbers, 0 to 9. The file extension
must_Be “rpls”.

Yyyyyy.vpls®” ~- this file stores the information
éssociated with one Virtual PlaylList. For each virtual
PlayList, one file is created. The file name is
“yyyyy.vpls”. “yyyyy” denotes five numbers, 0 to 9. The

file extension must be “vpls”.

“CLIPINF” directory, corresponding to each AV
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The "STREAM' directory stores AV streamfiles. "zzzzz.nRts" -- this
file-is an AV streamfile to be handled by a DVR system This is a Cdip AV
streamfile or a Bridge-Clip AV streamfile. The file nanme is
"zzzzz.nRts". "zzzzz" denotes five nunbers, 0 to 9. The file extension
must be "nRts". One AV streamfile and the Cip Information file
correspondi ng thereto nust use the sanme five nunbers zzzzz." The ot her
directories and file nanes are unnecessary for the description of the
enbodi nents of the present invention and therefore their descriptions wll
be ski pped. sSthe=dmwl i Ngsidesed idies file structure of AV stream files. Each
AV stream file nmust have the structure of the DVR MPEQ transport stream

shown in FIG 3. The R¥R .MPEE2 -transeortlst neamifid s uata doldiaw ng
characteristics. The DVR MPEQ transport streamis conposed of the 28

integral nurerciofcditdiiachadids. oGy Al angd #nid (615 %y byt £, 2048 X 3
bytes) in size. Each Aligned unit starts wwth a first byte of a source
packet. Eachgsqurge li)ﬁcclﬁfé—dﬁﬂ-%f byt &Sar 9k e € 1388 e name is
“zzzzz.clpi”. “zzzzz” denotes five numbers, 0 to 9. The
file eﬁtension must be “clpi”.
The “STREAM” directory stores AV stream files.
“zzzzz.n2ts” -- this file is an AV stream file to
be handled by a DVR system. This is a Clip AV stream file
or a Bridge-Clip AV stream file. The file name is
“zzzzz.m2ts”. “zzzzz” denotes five numbers, 0 to 9. The
file extension must be “m2ts”.
One AV stream file and the Clip Information file
corresponding thereto must use the'same five numbers
“zzzzz.”
The other directories and file names are
.unnecessary for the description of the embodiments of the
present invention and therefore their descriptions will
be skipped.
The following describes the structure of AV stream
files. Each AV stream file must have the structure of the
DVR MEEGZ transport stream shown in FIG. 3. The DVR MPEGZ2

transport stream file has the following characteristics.

The DVR MPEGZ transport stream is composed of the
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packet is conposed of TP-extra-header and a transport packet TP extra.
header is 4 bytes |ong and the transport packet is 188 bytes |long. One

Al-i gned unit is conposed of 32 source packets. The last Aligned unit at
the end of the DVR MPE&R transport streamis al so conposed of 32 source
packets. If the last Aligned unit is not fully filled with the transport
packets of an input transport stream the free byte area nust be filled

Wi th source packets having null packets (transport packets with PID =

I FFF). FIG 4 shows syntax of source packets. TP-extra-headero is 4
bytes | ong. integispbrivpeekerd AbigmedPEG 2stransport packet o f 188 bytes
|l ong which is defined by I SOI1EC 13818-1. FIG 5 shows syntax of

TP-extra-header. Gepr parigrssi ariithdiscation iy | (HoegeX Wighced epresent s
the copy limtation of the payload of the corresponding transport packet.

29 arrival -timresst@np is a tine stanp indicative of the time at which, in
the AV stream the corresponding transport packet arrives at a decoder (an

AV decoder 16 showadm AiliGned? ur@ thestdesy iWiad, lAt@mst Bite ick @ i nteger
having a val ue specified by arrival-tinme-stanp in equation (1) to be
described | a@firce packet.

Each source packet is 192 bytes long. One source
packet is composed of TP _extra header and a transport
packet, TP _extra header is 4 bytes long and the transport
packet is 188 bytes long.

One Aligned unit is composed of 32 source packets.

The last Aligned unit at the end of the DVR MPEG2
fransport stream is also composed of 32 source packets.

If the last Aligned unit is not fully filled with
the transport packets of an input transport stream, the
free byte area must be filled with source packets having
null packets (transport packets with PID = Ox1FFF).

FIG. 4 shows syntax of source packets.

TP_extra header() is 4 bytes long.
transpoft_packet() is an MPEG-2 transport packet df 188
bytes long which is defined by ISO/IEC 13818-1.

FIG. 5 shows syntax of TP extra header.

' copy permission indicator is an integer which
represents the copy iimitation of the payload of the

corresponding transport packet.
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FIG 6 shows a recorder nodel (a noving picture recording/reproducing
apparatus 1 shown in FIG 44 to be described later) for DVR MPEG 2
transport streans. This is a conceptual nodel for defining a recording
process. Each DVR MPEG 2 transport stream nust conply with this nodel.
The follow ng describes the input timng of an MPEG 2 transport stream
The input MPEQ transport stream is a full transport streamor a parti al
transport stream The input MPEQR nust conply with 1 SO | EC13818-1 or

| SO | EC13818-9. i-th byte of the MPEG 2 transport streamis sinultaneously

inputted at tine t(dyrivilo wime SHAP id rANSRE tstShieaME-EiaRd et
decoder defined by I1SOIEC 13818--1) 201 (an AV decoder 16 shown in FIG-

44) and a  sgwé ceiRAcket iz eeh 204 (8ns oMY Cot PASket {8l c2Srshiovmidy FI G
44). The follow ng describes a 27MHz PLL 202 30’ (it ncorporated in a

control | er 1€réﬂs;§$‘§t@é(él@@tpéffi'\r7§s 5@%@%&&%@(&9%%@&%@{% s 1

shown in FIG 44). The frequency of nmust ocked to the va of

PCR ( Pr ogra@&@[g ki ek 25 eEg) Q114 e MPEG: 241 208PPT U 11y GMaxThe

foll owi ng describes an arrlva trme

integer having a value specified by arrival time stamp in
equation (1} to be described later.

FIG. 6 shows a recorder model (a moving picture
recording/reproducing apparatus 1 shown in FIG. 44 to be
described later) for DVR MPEG-2 transport streams. This
is a conceptual model for defining a recording process.
Each DVR MPEG-2 transport stream must comply with this
model.

The following describes the input timing of an
MPEG-Z2 transport stream. The input MPEG2 transport stream
is a full transport stream or a partial transport stream.

The input MPEG2 must comply with ISO/IEC13818-1 or
ISO/IEC13818~9.

i~th byte of the MPEG-2 transport stream is
simultaneously inputted at time t{i) into a T-STD (a
transport stream system target decoder defined by ISO/IEC
13818~1) 201 (an AV decoder 16 shown in FIG. 44) and a
source packetizer 204 (a source packetizer 29 shown in
FIG. 44).

The following describes a 27MHz PLI 202
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An arrival tinme clock counter 203 (incorporated in the controller 17 in
the noving picture recording/reproducing apparatus 1 in FIG 44) is a

bi nary counter which counts the frequency pul ses outputted from the 27MHz
PLL 202. arrival tinme clock(i) is a count value of an arrival tinme clock
counter 203 at tine t(i). The foll ow ng describes a source packetizer 204.
The source packeti zer 204 creates source packets by attaching
TP_extra_header to all transport packets. Arrival-tine-stanp indicates a
time at which the first byte of a transport packet arrives at both the T-

STD 201 and tihecquires quacketd zemt204.1e AT al HhieTecsiianp Pctig e sanpl e
val ue of Arrival tinme clock(k), k being indicative of a first byte of the

transport paekeir dgyey:dduEaua ;gm(alt)us 1alshod -itd et amp(k) =
arrival _tinme_clock(k)% 234 (1) The followi ng describes a wite buffer 205

31 (incorporated ifgnha WrkhBeseq! beN23¥ubNi e BBVEBQk@HCEHrEhe value
recordi ng/ reproduci ng apparatus 1 shown in FIG 44). Rmax is an 1 nput bit

rate of the syouicge RACKEm LIRIMHIQAPLNE )SQY ¢4 PIFRLIZ 204 1,9 the

wite buffer 205. Let 'a maximumbit rate of an 1 nput transport “stream be
'TS-recordi ngyhat g then Rrax is calculated as follows:

The following describes an arrival time clock.

An arrival time clock counter 203 (incorporated in
the controller 17 in the moving picture
recording/reproducing apparatus 1 in FIG. 44} is a binary
counter which counts the frequency pulses outputted from
the 27MHz PLL 202.

arrival_ time clock(i) is a count value of an
arrival time clock counter 203 at time t(i).

The following describes a source packetizer 204.

The source packetizer 204 creates source packets by
attaching TP_extra header to all transport packets.

‘Arrival_time_stamp indicates a time at which the

First byte of a transport packet arrives at both the T~
:STD 201 and the source packetizer 204,
Arrival time stamp{k) is a sample value of
Arrival time clock(k), k being indicative of a first byte
of the transport packet as shown in equation (lj.
arrival time stamp(k) = arrival_time_élock(k)% 23 (1)

The following describes a write buffer 205
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Rrax = TS-recording-rate X 192/188 Rud is an output bit rate fromthe wite
buffer 205 to a DVR drive 206 (incorporated in a wite section 32 in the.
novi ng pi cture recordi ng/ reproduci ng apparatus 1 shown in FIG 44). The
output bit rate of source packet streamfrom the buffer at the time when
the wite buffer 205 is not enpty is Rud. Wien the buffer is enpty, the
output bit rate fromthe buffer is zero. The DVR drive 206 records, to a
disk (a recording nmedium 10 in FIG 44), each packet fromthe wite buffer
205 attached with ATS corresponding to the arrival tinme of each packet to

the T- STD 20{inddfporatstOVisn & RE@iter Jdelor t3e PUHY et ©icture

recording/reproduci ng apparatus | in FIG 44 corresponds thereto) of DVR
MPEG 2 transpoidr Sid@amprdticdiy &ip ugl symdel s f oFrdefiqing a
reproduci ng process. -The DVR G Z transport. stream nust conply with

this nodel - 32 Thepfoll owi g, deschi Bes gateaddubler 222, (gaporated in

-a read section 11 of the noving picture recording/reproducCing apparatus |

in FIG 44). gygj' i,nput_hit. rate. fr ive 221 ..(incorporated
in the novi nsg pic 3’?2&} egc}ger d?%é%eeg}aocd%ecﬁn@gear %@aﬁ% us 1 ‘“lrrnl'l(’—ef &u%rto t he
read buffer fg?- '

Let a maximum bit rate of an input transport stream
be TS recording rate, then Rmax is calculated as follows:
Rmax = TS_recording_rate X 192/188

Rud‘is an output bit rate from the write buffer 205
to a DVR drive 206 (incorporated in a write section 32 in
the moving picture recording/reproducing apparatus 1
shown in FIG. 44).

The output bit rate of source packet stream from
the buffer at the time when the write buffer 205 is not
empty is Rud. When the buffer is empty, the output bit
rate from the buffer is zero.

The DVR drive 206 records, to a disk (a recording
medium 10 in FIG. 44), each packet from the write buffer
205 attached with ATS corresponding to the arrival time
of each packet to the T-STD 201.

FIG. 7 shows a playér model {the mpving picture
recording/reproducing apparatus 1 in FIG. 44 corresponds
thereto) of DVR MPEG-2 transport stream. This is a
conceptual model for defining a reproducing process. The

DVR MPEG-2 transport stream must comply with this model.
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-The input bit rate of the source packet streamto the read buffer 222 when
it is not full is Rud. When the buffer is full, the input in the buffer is
stopped. Rmax is the output bit rate of the source packet streamfromthe
read buffer 222 to a source depacketizer 223 (a source depacketizer 14
shown in FIG 43 corresponds thereto). The foll ow ng describes an arrival
time clock counter 225 (incorporated in a controller 17 of the noving

pi cture recordi ng/ reproduci ng apparatus 1 in FIG 44). The arrival tine
clock counter 225 is a binary counter which counts 27MHz frequency pul ses
generated by -a 2Thkz feldyswahgodeiskirabes @27azXbudltpr2222(i ncorporated in
the controller 17 of the noving picture recording/reproducing apparatus 1
in FI G 44).(ifcdtm matrednin souresi paakefor sl i hef filstmeaineeidqganket of an
AV streamfile or the source packet 33 indicated by SPN ATC start in

Sequencel nf afgcdmiihey/ wasaydieithd almiardthes cout med uesof, the arrival tine
clock counter 225 is reset with the value of the arrival tinme stanp of

that packet. Arrivaldt igeagl aakii) bis FageUrbkowaluevel drigeanphval tine
cl ock counter 225 at time t(i).
(incorporated in the moving picture recording/reproducing
abparatus 1 in FIG. 44) to the read buffer 222.

The input bit rate of the source packet stream to
the read buffer 222 when it is not full is Rud. When the
buffer is full, the input in the buffer is stopped.

Rmax is the output bit rate of the source packet
stream from the read buffer 222 to a source depacketizer
223 (a source depacketizer 14 shown in FIG. 43
corresponds thereto).

The following describes an arrival time clock
counter 225 (incorporated in a controller 17 of the
moving picture recording/reproducing apparatus 1 in FIG.
44) .

The arrival time clock counter 225 is a binary
éounter which COunts 27MHz frequency pulses generated by
a 27MHz crystal oscillator (27MHzX-tal} 224 (incorporated
in the controller 17 of the moving pictﬁre
recording/reproducing apparatus 1 in FIG. 44).

If the current source packet is the first source

packet of an AV stream file or the source packet
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The foll ow ng describes the output timng of an 'MPEG 2 transport stream
If the arrival tinme stanp of the current source packet is equal to the
value of LSB 30 bits of arrival _time_clock(i), the transport packet of
that source packet is drawn fromthe buffer. The foll ow ng describes a
dat abase format for nmanaging the reproduction information of an AV stream
file. FIG 8 shows syntax of a dip Information file. Each dip
Information file has Sequencelnfo(), Programnfo(), CPI(, and CipMark(.
Sequencel nfo start address indicates the start address of Sequencel nfo()

with the relpidves tuarhey ofn Ayt estidromd heeGlidideyte(pftd@ B&2z2zz. cl pi used
as unit. The relative nunbef of "bytes is counted fromzero. Program nfo

Start addresgeddhicad esatdie, Strd tcogdddrespuofo Progeampiel) mhb the
relati ve nunber of 34 bytes fromthe start byte of a zzzzz.clpl file used

as unit. The.y&latdye, uimess of 5 Wé&&i%%ggﬁ%gv%ﬁg&%ﬁe rriv

1. .
CPl-Start-address I ndicates the start a t he re?atlve

nunber of by f of a zzzzz.clpi file used as unit. The
{63 §t?é%h§f SR pRUtE:

relative nunber o tes 1s counted from zero.

Arrival _time clock(i} is a count value of the
arrival time clock counter 225 at time t(i).

The following describes the output timing of an
MPEG-2 transport stream.

If the arrival time stamp of the current source
packet is equal to the wvalue of LSB 30 bits of
arrival time clock(i), the transport packet of that
source packet is drawn from the buffer.

The following describes a database format for
managing the reproduction information of an AV stream
file.

FIG. 8 shows syntax of a Clip Information file.
Each Clip Information file has SequencelInfo(},
ProgramInfo (), CPI(), and ClipMark{().

Sequencelnfo_start_address indicates the start
address of SequencelInfo() with the relative number of
bytes from the start byte of a zzzzz.clpi used as unit.
The relative number of bytes is counted from zero.

ProgramInfo_Start address indicates the start

address of ProgramInfo () with the relative number of
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ClipMark Start address indicates the start address of CipMark() with the
rel ati ve nunber of bytes froma =zzzzz.clpi file used as unit. The rel ative
nunber of bytes is counted fromzero. The other syntax fields are
unnecessary for the description of the enbodi nents of the invention, so
that their descriptions will be skipped. Sequencelnfo() defines the

i nformati on about ATC- sequence and STC sequence in a CUip AV stream The
foll ow ng describes an ATC sequence. A tine axis created on the basis of
the arrival time stanp (ATS) of each source packet constituting an AV

stream fil e hpresatt@fl @he astaval bytdeobasezz115. €lprkebpi ngs&@lded as  ATC
(Arrival Time Cock) . A source packet sequence not including the

di scont i nui tyn poj Nl ATGHIRE nlisReons Biidas BY lofedf ial Addp base)

is called an ATC sequence. FIG 9 illustrates an ATC sequence. Wen an

i nput 35 transport gty @AM, s _a‘;ﬂﬂ’i‘ééé GGQYided A5 @legét%%vagfgrﬁeggsg 5{5 le, the

Cip should not include the—discontinuity point Ca y one

A eauencpd ) L FMEL DR R oLl ULLY BELA ol Bft s o et
editing for k?yxt?enpéf’aoézg@é ?chl}gla ]:a“.éS 1\1Ms<~|:c|i al?se gr?fg” %(je relative
number of bytes is counted from zero.

ClipMark_ Start_ address indicates the start address
of ClipMark() with the relative number of bytes from a
zzzzz.clpi file used as unit. The relative number of
bytes is counted from zero.

The other syntax fields are unnecessary for the
description of the embodiments of the invention, so that
their descriptions will be skipped.

SequenceInfo{} defines the informaticn about ATC-
sequence and STC sequence in a Clip AV streanm.

The following describes an ATC sequence. A time
axis created on the basis of the arrival tiﬁe stamp (ATS)
of each source packet constituting an AV stream file is
called an arrival time base, its clock being called as
ATC (Arrival Time Clock). A source packet sequence not
including the discontinuity point of ATC (the
discontinuity point of arrival time base) is called an

ATC-sequence.

FIG. 9 illustrates an ATC-sequence. When an input
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| ater. The ATC start address, nanely the start address of ATC sequence, in
the AV streamfile is stored in Sequencelnfo(). This address is indicated.
by SPN ATC start. Each ATC-sequence other than the | ast ATC sequence in
the AV streamfile starts with a source packet indicated by the SPN ATC
start and ends with the source packet imedi ately before the source packet
i ndicated by the next SPN ATC-start. The | ast ATC- sequence starts with

t he source packet indicated by the SPN ATC start and ends wth the | ast
source packet of the AV streamfile. FIG 10 illustrates a relationship

bet ween t he tlirsivt it AP0l Hitnakl AT aseid e ATC- SeOyenges t ddhd hi s
exanple, a Cip AV streamfile has two ATC discontinuity points and three

ATC sequences;1dha-Hold oM nghsleserides ddeu gl Ctﬁ@%f%&atﬂrb@itff}iéﬂ}# i on of
STC (System Tine C ock) follows the MPEG 2 36 definition. Nangely, this is a

clock of thesyeferndd s M5k, Wl mie Shaide. o o stlethon diig basi s

of PCR (Program O ock Refererc In the transport stream \}:a ue of

She o ooy SRR Gk LS S8R BB ALK D Sy o
stream data of a Clip AV stream are partially deleted by
editing for example, of which details will be described
later.

The ATC start address, namely the start address of
ATC-sequence, in the AV stream file is stored in
Sequencelnfo(). This address is indicated by
SPN_ATC_ start.

Each ATC-sequence other than the last ATC-sequence
in the AV stream file starts with a source packet
indicated by the SPN_ATC start and ends with the source
packet immediately before the source packet indicated by
the next SPNMATC_étart. The last ATC-sequence starts with
the source packet indicated by the SPN ATC start and ends
with the last source packet of the AV stream file.

FIG. 10 illustrates a relationship between the

‘discontinuity point of ATC and the ATC-sequence. In this
example, a Clip AV stream file has two ATC discontinuity
points and three ATC-sequences.

The following describés the STC—sequencé. The

definition of STC (System Time Clock) follows the MPEG-2
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hori zontal axis represents Arrival Time Cock (or arrival time base) and
the vertical axis represents STC (or systemtine base) . In Case-1, STC

i ncreases nonotonously, STCin that interval being continuous. In Case-2,
33-bit STC wraparounds hal fway. The w aparound point of STCis not the

di sconti nuous point of STC. If STC w aparounds, STC renains continuous.
STC discontinuity occurs when the broadcast station sw tches between
transm ssion lines, the recording side switches between recordi ng channel s,
or the user perforns an editing operation. A source packet sequence which

does not inelafdei$iGn .di §NeABkNUEhYsPOkNE €t BexdbgCenti Bgiswmpe'&ﬂé on
system tine base) is called an STC sequence. It should be noted that no

same STC valds@ARPARNS ild theS alieS Bk iSCQUIERJ Uhert@feo%si@“%ﬂ%smwm time
|l ength of Clipis limted to less than the 33-bit STC w aparou peri od

(about 26 Wo?rarr??:llo'?:kt e RV cHlgamy e, &%%Si%q'rte%%r%tam\m! Gled New
nanme

STC starts, y the STC-sequence start address, is stored in

Seavence) o Qhael e ST B SNSIGAV e TS
bit binary counter having 90kHz precision.

FIG. 11 illustrates continuous STC intervals. Thel
horizontal axis represents Arrival Time Clock (or arrival
time base) and the vertical axis represents STC (or
system time base). In Case-1l, STC increases monotonously,
STC in that interval being continuous. In Case-2, 33-bit
STC wraparounds halfway. The wraparound point of STC is
not the discontinuous point of STC. If STC wraparounds,
STC remains continuous.

STC discontinuity occurs when the broadcast station
switches between transmission lines, thé recording side
switches between recording channels, or the user perférms
an editing operation.

A source packet sequence which does not include STC
discontinuity point (the discontinuity point on system
time base) is called an STC-sequence. It should be noted
that no same STC value appears in a same STC sequence.
Therefore, the maximum time length of Clip is limited to
less than the 33-bit STC wraparound period {about 26

hours} .
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The STC-sequences other than the |ast STC-sequence in the AV streamfile
each start with the source packet indicated by its SPN STC start and end
wi.th the source packet imediately before the source packet indicated by
the next SPN STC start. The | ast STC-sequence starts with the source
packet indicated by its SPN STC start and ends wth the |ast source packet
of the AV streamfile. FIG 12 shows a relationship between STC

di scontinuity point and STC sequence and a rel ationship between
STC-sequence and ATC-sequence. In this exanple, the dip AV streamfile

has three STCs and trhrege FRCsiSREHENGES, O SHESRAENRCEHIRES ot £Xt end
over the ATC- sequence boundary. |If an AV stream has an STC di scontinuity

point, a FW§T@3§E£Et$henéﬁéfyvéﬁgesﬁ@yiéﬁﬁ ei£E£f%sa4&§§§§F file.

Therefore, when pointing at atinme in the AV stream file on ‘a PTS basi s,

only the PTSf CEeSs [ ' fy Suhf.i_ci tQ i.dentif.y oint- It
IS necessary tor%g ﬁgvse@ n&?(r:\%%iﬂgg) ’thgf C-ag:g}qrueg%'celgs %}C{:lﬁaltt%g Fgle t hat
PTS in addiéﬁﬁwag %@ngTS. This index -is called an STCid. FIG 13 shows
syntax of Sequencelmfoo0. 1n the figure, length indicates the nunber of

oY S quohom e oY e BRAARIDA e Nt 'S ' P lRe 1ast byte

sequence boundary.

The STC-sequences other than the last STC-sequence
in the AV stream file each start with the source packet
indicated by its SPN“STC_start and end with the source
packet immediately before the source packet indicated by
the next SPN STC start. The last STC-sequence starts with
the source packet indicated by its SPN STC start and ends
with the last source packet of the AV stream file.

FIG. 12 shows a relationship between STC
discontinuity point and STC-sequence and a relationship
between STC-sequence and ATC~sequence. In this example,
the Clip AV stream file has three STCs and three STC-
sequences. One STC-sequence does not extend over the ATC-
sequence boundary.

If an AV stream has an STC discontinuity point, a
PTS having the same value may appear in this AV stream
file. Therefore, when pointing at a time in the AV stream
file on a PTS basis, only the PTS of access point is not

sufficient to identify that point. It is necessary to
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num of - ATC- sequences i ndi cates the nunber of ATC- sequences in the AV
streamfile. SPN-ATC-start[atc-id] indicates the address at which the
ATC-sequence indicated by atc-id starts in the AV streamfile.

SPN- ATC-start[atc-id] indicates a size on a source packet nunmber unit and
is counted fromthe first source packet of the AV streamfile wth zero
being the initial value. The first SPN-ATC-start(d in Sequencelnfoo is
zero. The values. of SPN ATC-s tart[ atc-id] entered in Sequencelnfoo are
aligned in the ascending order. Nanely, the SPN-ATC-start[atc-id] entered

i n Sequencelnie® agaihddk esr tHige foHd-ond oo wandi i ons. in SRMATG st as$d O = 0

for atc-id.which is 0 < atc-id < num of - ATC sequencesi r

SPN- ATC:- st arif at§ai €ion o TRENATC shalt [i%tcfé;ﬁaq]s cal%_%g_ an STC-id

num of - STC- sequences[ atc-1d) indicates the nunber of sequences ‘exi sting

on the ATC sequence-{ndi.cat 9 c-.i.d. f - -id[atc-id] indicates
the of fset val ue o%stg't 1133 S?g)r“%t r%@%%?%f&%&%%@ggo@ ‘t he ATC- sequence
i ndi cated by atc-i c&

of fset - STC-i d[ at c- i d] \élvilgenz%r o.IAe‘\r/hétef?gleét?efiyfdelscltagcﬁ%gvgé%ér rnr X ge%gieo%g ¥ the
STC from the byte immediately after fhis length field to the
last byte of Sequencelnfo(}.

num_of ATC_sequences indicates the number of ATC-
sequences in the AV stream file.

SPN_ATC start{atc id] indicates the address at
which the ATC-sequence indicated by atc_id starts in the
AV stream file. SPN_ATC startfatc id] indicates a size on
a source packet number unit and is counted from the first
source packet of the AV stream file with zero being the
initial value.

The first SPN _ATC start[0] in SequenceInfo() is
zero. The values of SPN_ATC start[atc_id] entered in
SequencelInfo() are aligned in the ascending order. Namely,
the SPN_ATC start[atc_id] entered in SequenceInfo{)
satisfies the following conditions.

SPN_ATC_start[0] = 0
for atc_id which is 0 < atc_id < num_of ATC sequences,
SPN_ATC_start{atc_id - 1] < SPN ATC start[atc id]

nur_of STC sequences[atc id] indicates the number

of STC-sequences existing on the ATC-sequence indicated
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sequence on the ATC-sequence indicated by the atc-id is defined by the
sequence of description by for-loop of' stc-id in the syntax, its val ue
starting with offset-STCid(atc-id]. For the two continuous ATC- sequences
defined in  Sequencelnfoo, the value of the last stc-id of the preceding
ATC-sequence and the val ue of the first stc-id of the follow ng

ATC sequence may be the same. If the 'values of these two stc-id fields
are the sane, the same STC value will never appear in the two
STC-sequences to be referenced by these values. The values of stc id to be
entered in Segueneeiqf oo nust be aligned in the ascending order. The value
of offset-STC-id.[atc-id] is set so as to satisfy this condition.

PCR-PI Df at c-i d] (st gfifdled $riche daliie 1of lf}fdléart%rgs&qlré FAGKE PAYNG 2
valid PCR in the STC seqUence |ndlcated by the stc-id on the ATC-sequence

| ndi cat ed bYS40 £ Ceddl 9PN STG S§@éL;@g&eﬁggigé]ctfﬁghi\trgdggg%sﬁcé he addr ess

at which the SFC sequence indicated by stc | uence

i ndi cat ed by; I?&fcé@eét é)n ctihe WD Steany, ?&_e%;]ﬁﬁ: tart [sat C [ stc_id]

is a size on sourcelgﬁa nunbér unit basi's i's coun fromthe

first recorded, offset STC id[atc_id] is zero.

The wvalue of stc_id corresponding to the STC-
sequence on the ATC-sequence indicated by the atc id is
defined by the sequence of description by for loop of -
stc_id in the syntax, its value starting with
offset STC id(atc_id].

For the two continuocus ATC-sequences defined in
Sequencelnfo(), the value of the last stc_id of the
preceding ATC-sequence and the value of the first stc id
of the following ATC-sequence may be the same. If the
values of these two stc id fields are the same, the same
STC value will never appear in the two STC-segquences to
be referenced by these values.

The values of stc_id to be entered in
SequenceInfo () ﬁust be aligned in the ascending order.
The value of offset STC id[atc id] is set so as to
satisfy this condition.

PCR__PID[atc_id] {stc_id] is the value of the

transport packet having a valid PCR in the STC-seguence

indicated by the stc_id on the ATC-sequence indicated by
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source packet of the AV streamfile with zero as the initial value. The
val ues of SPN STC start[atc id][stc id] to be entered in Sequencel nfo()
are aligned in the ascending order. The first SPN STC start[atc id][stc
id) on the ATC-sequence indicated by the atc id has a value over. SPN
ATC start[atc_id]. Nanely, this satisfies the follow ng condition. SPN
ATC start[atc_id] <= SPN_ STC start[atc_id][0] presentation start tine[atc
id][stc id] indicates the presentation start tine of the AV stream data on
the STC sequence indicated by stc_id on the ATC-sequence indicated by the
atc id. Thisatics itche value of presentation time on a 45 kHz unit basis
which is derived fromthe STC of its STC sequence. presentation end

time[atc id][stc idpni sdiccatagtiaec pIerlatiuon iend hitk® ehdt heidd¥sst ream
data on the STC- sequence indicated ™y stc_id on the ATC sequence 41

i ndi cated byathidh tHi STE ddpapide i dhea BEsant atd oy t 2 45
kHz unit basis wﬁich i's derivé%ﬁlfronlthé'STC of:€h|3'%#%8§é&3g%égg:The

fol I ow ng descridirs: RrRaremdy q& ath Pirc?gs{)@ﬂt% S G0 1 getdon 9f elenmentary
streans and shares only one systemttne base tor the synchronous
reprOdUCtiO%PN;STC"start{atc_id][stc_id] is a size on a source

packet number unit basis, which is counted from the first

source packet of the AV stream file with zero as the

initial wvalue.

The values of SPN_STC_startf{atc_id][stc_id] to be
entered in SequencelInfo() are aligned in the ascending
order. The first SPN_STC start(atc id][stc_id) on the
AIC-sequence indicated by the atc id has a value over
SPN_ATC start[atc_id]. Namely, this satisfies the
following condition.

SPN_ATC_start(atc id] <= SPN _STC start[atc id] [0]
presentation_start time{atc id][stc_id] indicates
the presentation start time of the AV stream data on the
STC-sequence indicated by stc_id on the ATC~-sequence
indicated by the atc_id. This is the value of
presentationltime on a 45 kHz unit basis which is derived
from the STC of its STC-seguence.

presentation_end time[atc_id] [stc_id] indicates the

presentation end time of the AV strean data on the‘STC—

sequence indicated by stc_id on the ATC-sequence
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these streans. It is advantageous for the reproduci ng apparatus (the
novi ng picture recordi ng/ reproduci ng apparatus 1 shown in FIG 44 to be
described later) to know the contents of each AV stream before its
decodi ng. These contents include such information as the value of PID of
the transport packet for transmtting video and audio elenentary streans
and the types of video and audio conponent (for exanple, HDTV video and
MPEG 2 AAC audio streans), for exanple. This information is useful in
creating a menu screen for describing the PlayList contents for the user

whi ch ref er enedl Gt AY 19} reedm 8. Walhli sas sSehbl R 1RE o f ALl al state of an AV
decoder 16 (in FIG 44 to be described later) and a denultiplexer 15 (in

FIG 44 to hereslascdihnd ¢aierdn of 4heLRrodu N0 SRR @Y USs kelofeeq
decoding the AV stream For this reason, each Cip Information file has

Progr am nfofﬁm@grgﬁr@fp&pﬁaﬁ@%éﬁg £ds. An AV streamfile storing
ro

MPEG 2 transport streans may change in gran1contents in the f ile. For

oy "ehimoe T3 HERAN concka st Lagct ooy FLETEAY
SDTV to HDT%&'%“%Hfﬂgéglon of elementary streams and shares only one
system time base for the synchronous reproduction of
these streams.

It is advantageous for the reproducing apparatus
{the moving picture recording/reproducing apparatus 1
shown in FIG. 44 to be described later) to know the
contents of each AV stream before its decoding. These
contents include such information as the value of PID of
the transport packet for transmitting wvideo and audio
elementary streams and the types of video and audio
component (for example, HDTV video and MPEG-2 AAC aﬁdio
streams}, for example.

This information is useful in creating a menu
screen for describing the PiayList contents for the user
which reference an AV stream as well as setting the
initial state of an AV decoder 16 (in FIG. 44 to be
described later) and a démultiplexer 15 (in FIG. 44 to be
described later)} of the reproducing apparatus before

decoding the AV stream. For this reason, each Clip

Information file has ProgramInfo for describing program
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stores the informati on about the change point of program contents in an AV
streamfile. A source packet sequence in which the program contents :
specified by this format in an AV streamfile are constant is referred to
as a program sequence. The address at which a new program sequence starts
in an AV streamfile is stored in Programinf o () . This address is :
poi nted by SPN~_program sequence_start. The program sequences ot her than
the | ast program sequence in an AV streamfile each start with a source
packet pointed by its SPlI~ program sequence_start and end wth the source
packet i mediatiedytdefore a source packet pointed by the next S PN p
rograrfl-s equence-s tart. The |last program sequence starts with the

source packet poi ntzed Aty s trlcSmSRN eDIsQBAMCS BEHRNI0L (S iRldoAd RRdsWi th the

| ast source packet of the AV stream FIG ™14 illustratesS a

pr ogr am sequgngechdiyd his$ pRI oo SLiL AY Sideam i | ghag Lirge program

43 sequences. ~ Each program sequence nmay exte over the C sequende

anary AR ST GPlene e, Rindh e sl o

I mredi at el y @férﬁén{ﬂf él.epegénrt]s fII!'la%lf dcl’tla?néeheo:tl‘ atﬁ'txe b:.)./c%n?pgr];ent type of a
video stream may change from SDTV to HDTV. ProgramInfo
stores the information about the change point of program
contents in an AV stream file.

A source packet sequence in which the program
contents specified by this format .in an AV stream file
are constant is referred to as a program-sequence.

The address at which a new program-sequence starts
in an AV stream file is stored in ProgramInfo({). This
address is pointed by SPN_program sequence start.

The program-sequences other than the last program-—
sequence in an AV stream file each start with a source
packet pointéd by its SPN_program_sequence_sfart and end
with the source packet immediately before a source packet
pointed by the next SPN_program sequence start. The last
program-sequence starts with the soufce packet pointed by
its SPN_program_sequence start and ends with the last
soﬁrce packet of the AV stream.

FIG. 14 illustrates a program-sequence. In this

example, a Clip AV stream file has three program-
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Programinf o () . numof-programse quences indicates the nunber of program
sequences in the AV streamfile. SPN-programsequence-start indicates the.
address at which a program sequence starts on the AV streamfile.

SPN- progr am sequence-start has a size on a source packet nunber unit basis
and is counted fromthe first source packet of the AV streamfile with
zero being the initial value. The val ues of SPN program sequence-start
entered in Progranminfoo are aligned in the ascending order. It is supposed
that SPlI ~ program sequence_start point at the source packet having the
first PMI f tedu@icesr ogr am sequence. SPNLprogram sequence-start is created
by analyzing PSI/SI in the transport stream by the recorder (the noving

pi cture recordi ng/ EQRhO$uelytn-RRAEACES mhyS BRMRnHN oFeE thd) aaich records
data. Because a delay tine is required for the recorder (for exanple, a

vi deo anal yzﬁc;@éfhdﬁé" BouRtd dpl e d 1 r@@ﬂﬁ%é&% };?&m%@m in FIG_ 44)

to anal yze PSI and detect” its change, programasequence_start may

ggiyglacﬁgﬁrce packet; WRisChisg, Mg igxaogr%q%gﬁg%&gﬁgﬁﬁine fromthe actual

ge point, programmap_PID is the vdalue o I'D of a transport

packet having PMT ﬁ%h%%ﬁaqhﬁﬁgak%gl%%eagﬂhh%%bb% L@tggsfrom the byte
immediately after this length field to the last byte of
ProgramInfo ().

num_pf_program;sequences indicates the number of
program seguences in the AV stream file.

SPN_program sequence_start indicates the address at
which a program-sequence starts on the AV stream file.
SPN_program_sequence start has a size on a source packet
number unit basis and is counted from the first source
packet of the AV stream file with zero being the initial
value. The values of SPN_program_sequence_start entered
in ProgramInfo{) are aligned in the ascending order.

It is supposed that SPN_program sequence start
point at the source packet having the first PMT for that
program_sequence. SPN_program sequence start is created
by analyzing PSI/SI in the transport stream by the
recorder (the moving picture recording/reproducing
apparatus 1 shown in FIG. 44} which records data. Because

a delay time is required for the recorder (for example, a

video analyzer 24 or a multiplexed stream analyzer 26
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program sequence. num of _streans_in ps indicates the nunber of elenentary
streans defined in that program sequence. numof _groups indicates the
nunber of groups of elenentary streans defined in its program sequence.

num of _groups is a value which is | or nore. If PSI/SI of the transport
stream has the group information of elenmentary streans, num of _groups is
supposed to have a value which is 1 or nore. Each group constitutes one
view in a multi-view program stream PID indicates the value of PID for an
el ementary streamdefined in PMI which is referenced by program map-PI D of
t hat programstsequencerI®t réanCodi aghtleé) pEadscates ideeddtf artmtdhgbout
the el enmentary stream pointed by the above-nentioned stream PID. The

details w | |she mesprdiberbdibdrefe SHHMOMSE aaiThe | N_oHhorde ipuhieat es the
nunber of elenmentary streans ina group of elementary streans. 45 stream

i ndex i ndi cajteicH hies val 181 0fa SirF&aiRd Agiied defideg-dy fid -40qpin the
syntax, corresponding to the ‘elenentary streans of the above-nentioned

el enentary A AR G 16 i ndi cat es syntax of StreamCodi nglnfo().
| ength indicates the nurrbeé: lof bytes fromthe byte

program map PID is the value of PID of a transport
packet having PMT (program map table) applicable to its
program-sequence.

num of streams_in ps indicates the number of
elementary streams defined in that program-sequence.

num of groups indicates the number of groups of
elementary streams defined in its program-sequence.
num of groups is a value which is 1 or more. If PSI/SI of
the transport stream has the group information of
elementary streams, num of groups is supposed to have a
value which is 1 or more. Each group constitutes one view
in a multi-view program.

stream PID indicates the walue of PID for an
elementary stream defined in PMT which is referenced by
program_mapuPID of that program-sequence.

StreamCodingInfo() indicates the information about
the elementary stream pointed by the above-mentioned
stream PID. The details will be described later.

num_of streams_in group indicates the number of

elementary streams in a group of elementary streams.
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imedi ately after this length field to the last byte of StreanCodi ngl nfoO
stream codi ng-type indicates the coding type of the elenentary stream

poi nted by the stream PID corresponding to this StreanmCodi nglnfo(). The
meani ng of each value is shown in FIG 17. video format indicates the
video format of the video stream pointed by the stream PI D correspondi ng
to this StreanCodinglnfo(). The neaning of each value is shown in FIG

18. frane rate indicates the franme rate of the video stream pointed by the
stream PID corresponding to this StreanCodi ngl nfo(). The meani ng of each

value is shown in BkGeak9indesphiariaspest that va1uedbgakeschhe idiger! ay
aspect ratio of the video stream pointed by the stream PI D “correspondi ng

to this StrepGed gy fﬁ?ﬁ)—-lo@(}ﬁ‘ NG Bt a:82Cb MA oA SLRNoMD ik FI G 20.

46 cc-flag is a flag which in cates whet her or not a cl osed captlon dat a

signal is enaQded ddy *Becﬁ’éaql%’ st O%&Q}é%ﬂyo éﬁ%mina‘? _flag is a

corresponding to thls Streaan origi na
flag which égygéﬁudy%d@hether or not ori gi nal -vi deo- fornat and

FIG. 16 indicates syntax of StreamCodingInfo({).

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
StreamCodingInfo().

stream coding type indicates the coding type of the
elementary stream pointed by the stream PID corresponding
to this StreamCodingInfo (). The meaning of each value is
shown in FIG. 17.

video format indicates the video format of the
video stream pointed by the stream PID corresponding to
this StreamCodingInfo{). The meaning of each value is
shown in FIG. 18.

frame rate indicates the frame rate of the video
stream pointed by the stream PID corresponding to this
StreamCodingInfo (). The meaning of each value is shown in
FIG. 19.

display_aspect ratio indicates the display aspect
ratio of the video stream pointed by the stream PID
corresponding to this StreamCodingInfo(). The meaning of

each value is shown in FIG. 20.
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original -di spl ay-aspect-ratio exist in this StreanCodi nglnfo().
original-video-format is the original video format before the video stream
poi nted by the stream PID corresponding to this StreamCodi ngl nfo{) is
encoded. The nmeaning of each value is the same as that of the above-

menti oned video format. original-display-aspect-ratio is the original

di spl ay aspect ratio before the video streampointed by the streamPID of
this StreanCodi ngl nfo() is encoded. The neaning of each value is the sane
as that of the above- nentioned display-aspect-ratio. Wen a transport

streamwi th a vi deecstilegmiand &1 amuhdirediiddat s WeaRPHBMorSticgam or
caption for exanple) nultiplexed is transcoded, the video format of the

vi deo streantchedesapd i decLNeOMAD {£ Enc@eP! £ tif& OM JO80 ¢ L, 4#801) .
If the original streamis retained for the nultinedia data stream the

follow Ng Prosapeed Hipx ettt pif ddisoflsg Al LATQIBETON M st ch

may take place between a new video stream a tinedia data stream
For exa”p|e’sﬁ¥éiﬁ&5HE$§E%jﬂ? aneters associated wth the display of the
mul ti medi a data streamare g@Tined on the supposition of the video formt

of the original video format flag is a flag which

indicates whether or not origiﬁal_video_format and
original display aspect ratio exist in this
StreamCodingInfo() .

original video format is the original wvideo format
before the video stream pointed by the stream PID
corresponding to this StreamCodingInfo{) is encoded. The
meaning of each value is the same as that of the above-
mentioned video format.

original display aspect ratio is the original
display aspect ratio before the video stream pointed by
the stream PID of this StreaﬁCodingInfo() is encoded. The
meaning of each value is the same as that of the above-
mentioned display aspect ratio.

When a transport stream with a video stream and a
multimedia data stream (BML stream or caption for
example) multiplexed is transcoded, the video format of
the video stream changes after re-encoding (for example,
from 10801 to 480i). If the original stream is retained

for the multimedia data stream, the following process is
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original video stream the video format may change due to the re-encoding
of the video stream In such a case, the infornmation about the original
video streamis stored in original-video-formt and

ori gi nal -di spl ay-aspect-rati o. The reproduci ng apparatus generates a

di splay image fromthe above-nentioned new video stream and nultinedia
data stream as described below The video streamis up-sanpled to a video
format indicated by original-video-format and

ori gi nal -di spl ay-aspect-ratio. The resultant up-sanpled inage is

synt hesi zed ské¢btutde. nul tinedia data streamto generate a correct display
image. audi o__presentation-type indicates the presentation type of ‘the

audi o stream poi nt eth hithesdd eam RlidFo Bt @D OHWE AP dV Sake
St r eantCodi ngl nf oo The meani ng of each value is shown in FIG 21.

Sam)'ing'”%ﬂ%%éﬂﬁé@@&%é@%?ﬁ&@@'&ﬁﬁ S CANENEN e 430 OF 11D UL O, St T eam
"poi nted by the stream PID correspondi ng ?o this St?ggﬁf%h$%g}%$%%€é The

meani ng of g@shayal ue L. fhllﬁdoh%ugii?-th@%éﬁﬁé%g%lagsggo‘%agc%% CPL() -

CPl (Characteristic Point Informt 'S pro

reproducti ong; & Mnd NG PLERLY OBs | fh8 Al BALERIN MALD Lhgaddigss Tn its

defined on the supposition of the video format of the
original video stream, the video format may change due to
the re-encoding of the video strean.

In such a case, the information about the original
video stream is stored in original video format and
original display aspect ratio. The reproducing apparatus
generates a display image from the above-mentioned new
video stream and multimedia data stream as described
below.

The video stream is up-sampled to a video format
indicated by original video format and
original_display_aspect ratio. The resultant up-sampled
image is synthesized with the multimedia data stream to
generate a correct display image.

audio_presentation type indicates the presentation
type of the audio stream pointed by the stream PID
corresponding to this StreamCodingInfo({). The meaning of
each value is shown in FIG. 21.

sampling frequency indicates the sampling frequency
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file. There are two types of CPls; EP map and TU map. If CPlI _type in CPI()
is EP map type, this CPI() includes EP-map. If CPI-type in CPI() is TU map.
type, this CPI() includes TU map. One AV stream has one EP nap or one TU
map. EP-map is a list of entry point (EP) data and is extracted from

el ementary streans and transport streans. This has the address information
for finding the position of the.entry point at 'which decoding is to be
started in eadh AV stream One piece of EP data is conposed of a pair of
a presentation tinme stanp (PTS) and a data address in the.- AV stream of

the access uni ttlooraiesiondingam tiso iliedd BES. t 1P $pedrs piged for mainly two
purposes. Firstly, it is used to find the data address in the AV stream of

the access wuirdspdipiinef efengers byt tdanddesent:atd on. t it RhLaTRd B
Pl ayList. Secondly, it is used to performfast 49 torward reproduction and

fast rever seg@apraducd ioN.sHdwn t1e FREOrEH ng apparatus records an input AV
stream and the syntax thereof can be analyzed, EP map is generated and

e o B SSLGHR Bd A fpeadini bt
Point Information} is provided to relate the repfoduction
time information in an AV stream with the address in its
file.

There are two types of CPIs; EP map and TU map. If
CPI_type in CPI() is EP _map type, this CPI() includes
EP map. If CPI type in CPI() is TU map type, this CPI()
includes TU map. One AV stream has one EP map or one
TU map.

EP map is a list of entry point (EP) data and is
extracted from elementary streams and transport streams.
This has the address information for finding the position
of the entry point at which decoding is to be started in
each AV stream. One piece of EP data is composed of a
pair of a presentation time stamp (PTS) and a data
address in the AV stream of the access unit corresponding
to that PTS. |

EP map is used for mainly two purposes. Firstly,
it is used to find the data address in the AV stream of

the access unit to be referenced by the presentation time

stamp in PlayList. Secondly, it is used to perform fast

49



digital interface. This gives a relationship between the tinme of arrival
time base and the data address in AV stream if the recordi ng apparatus
records an input AV stream and cannot anal yze the syntax thereof, TU nap
is generated and recorded to a disk. FIG 23 shows syntax of CPI(). length
I ndi cates the nunber of bytes fromthe byte immediately after this |ength
field to the last byte of CPI () . CPI-type is a 1-bit flag which
indicates the CPl type of Clip. EP map has the data shown bel ow for one
video streamin an AV streamfile. (1) streamPID: the PID of the
transport pathevafdrrepradsotion ngndhhfisvi tevesse casproé@ychion EP entri es:
the nunber of entry points for that video stream EP map has a pair of

dat abases; PHi%e EResdadin@naoSohs Bilts st @cdrdoram henpuaber fr89m and
num EP-entries. (3) PTS-EP-start: indicates PTS in the access unit which

starts with the s CEnELBELr chm E@aénylf@@dstmﬁmp(ﬂ% FENeEPesgart:

I ndi cates the address in the AV stream fi a source pocket i ncluding

the first byjeofetdede@Cesss @it wWhich is referenced by the
above-nent i oned

TU map has a list of time unit data based on the
arrival time of the transport packet inputted through the
digital interface. This gives a relationship between the
time of arrival time base and the data address in AV
stream. If the recording apparatus records an input AV
stream and cannot analyze the syntax thereof, TU map is
generated and recorded to a disk.

FIG. 23 shows syntax of CPI().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
CEI().

CPI_type is a 1-bit flag which indicates the CPI
type of Clip.

EP map has the data shown below for one video
stream in an AV stream file.

" (1) stream PID: the PID of the transport packet for
transmitting that video strean.

(2) num EP_entries: the number of entry points for that
video stream. EP map has a palr of databases;

PTS_EP_start and SPN EP start for the number of
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PTS-EP-start. SPN-EP-start has a size on the source packet nunber unit
basis and is counted fromthe first' source packet of the AV streamfile
with zero being the initial value. If a plurality of video streans exi st
in an AV stream EP-Map can have the above-nentioned data for each video
stream FIG 24 shows an exanple of EP-map. In this exanple, a video
stream stream PID=x and k entry points (num EP-entries=k).are, included in
a-Clip AV stream Shown is an exanple of a sour ce packet pointed by

SPN- EP-start. The payload follow ng the TP-header of the transport packet
in this sounge packetrstarts with the PES packet header, which is followed
by sequence headerr (SQH), GOP header (GOPH), and |-picture header

(I-PICH) . ThesPTiSrofep herageessnyibhtstaptsngn WM hb 1BESs§OGNENCHn 1 Bgader
is encoded in the PES packet header. The follow ng describes TU map. 51

FIG 25 showsaacTUyaRR Wcelfedeachabad, Whan chapvhky decakdiag an AV

streamas-a Cip. The time axi's generated on t basis of the arrival tinme

oL o =, DEFAShy By OBE AL SRANERCE, | Bnd AP g PRECRISLELEY, (1
Qf the f'rsklﬁgnekegesource pocket including the first byte of the
access unit which is referenced by the above-mentioned
PTS_EP_start. SPN EP start has a size on the source
packet number unit basis and is counted from the first
source packet of the AV stream file with zero being the
initial value.

If a plurality of video streams exist in an AV
stream, EP_map can have the above-mentioned data for each
video stream.

FIG. 24 shows an example of EP map. In this
example, a video stream stream PID=x and k entry points
(num EP entries=k) are.included in a Clip AV stream.
Shown is an example of a source packet pointed by
SPN_EP start. The payload following the TP header of the
transport packet in this source packet starts with the
PES packet header, which is_followed by sequence header
(SQH) , GOP header (GOPH), and I-picture header (I-PICH).
The PTS of the access unit starting with this sequence

header is encoded in the PES packet header.

The following describes TU;map;
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source packet which is put in each tinme unit is stored in TU map. This
address is called SPN tinme unit start. The time on ATC sequence is defined
on the basis of TU start tine. This will be described later with the
semantics of SPN tinme unit start. FIG 26 shows syntax of TU map.
time-unit-size gives the size of one tinme unit, which is the size on a
45kHz cl ock basis derived fromthe arrival time clock having 27MHz

preci sion. The val ue of num of ATC sequences used in for-loop of atc_id in
the syntax is defined in Sequencelnfoo. offset arrival tine[atc id] is an
offset tine for thHachi St shonpl at €Ut maR- whiithi Ast GenATGtsequieae poi nted
by atc id. This is the size on a 45kHz clock unit basis derived fromthe

arrival tinnealofk dmdich AYHAWIAGSORs AMNENEAN A eSthgamaiks snewl y
recorded as dip, its AV streamfile has only one ATC sequence and its 52

offset arri ﬁénéﬂm{@t&l Ile ia A& Qf Ithd Lnall i O Sedordd val
tinmes[atc i are entered, the followng conditional equation is

ST 5 IO B SR D LR M A
| time unit. This time unit is called a time-~unit.
The address in AV stream file of the first complete
source packet which is put in each time unit is stored in
TU map. This address is called SPN_time_unit_start. The
time on ATC-sequence is defined on the basis of
TU _start_time. This will be described later with the
semantics of SPN time unit start.
FIG. 26 shows syntax of TU map.
time_unit_size gives the size of one time unit,
which is the size on a 45kHz clock basis derived from the
arrival time clock having 27MHz precision.
The value of num of ATC_sequences used in for-loop
of atc_id in the syntax is defined in Sequencelnfol().
offset_arrival_time[atc_id] is an offset time for
the first complete time-unit in the ATC-sequence pointed
by atc_id. This is the size on a 45kHz clock unit basis
derived from the arfival time clock having 27MHz
precision.

When an AV stream is newly recorded as Clip, its AV

stream file has only.one ATC-sequence and its
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>of fset arrival tine[atc id-I]i-time unit *numof tine unit entries[atc
id-1] numof time unit entries[atc id] indicates the nunber of entries of
time-unit included in the ATC- sequence pointed by atc id. SPNtine unit
start[atc id][i] is the address at which i-th tine unit in the
ATC-sequence pointed by atc_id starts. This uses a source packet nunber as
unit and is counted fromthe first source packet in the AV streamwth
zero being the initial value. If there is no source packet which is put in
the current tine unit, the value of the SPN tine unit start for the
current tlrnpﬁﬁaatlarnan&ﬂ tignet et ovaldie iof #dye SPN time_unit_start

i mredi ately preceding it. The entries of the value of SPN tinme unit start

in TU map nust be aki gneduralihe ascefidcng argeralThemskdatct ifg akei-th
tinme unit in the ATC sequence pointed by atc id is " TU start Tinme[atc id][i]

53 defined nidred,oldrawimg 1eqHald dondild it ddumliale i H]dddizafifset
arrival time[atc id] +i*tine unit size The follow ng describes dipMark().

CipMark() debiemestt Reriphor gafbonjakogt a mark (Mark) in a dip AV
stream The mark is provided to
for atc_id in which 0 <atc_id < num of ATC sequences,
offset_arrival time[atc id]
>offset_arrival timel[atc_id-l]+time unit
*num of time unit entries[atc id-1]

num of time unit entries[atc id] indicates the
number of entries of time-unit included in the ATC-
sequence pointed by atc id.

SPN_time unit start[atc_id][i] is the address at
which i-th time unit in the ATC-sequence pointed by
atc id starts. This uses a source packet number as unit
and is counted from the first source packet in the AV
stream with zero being the initial wvalue.

If there is no source packet which is put in the
curfent time unit, the value of the SPN_time;unit_start
for the current time unit is equal to the value of the
SPN _time unit start immediately preceding it.

The entries of the value of SPN_time unit_start in
TU_map must be aligned in the ascending order.

The start time of i-th time unit in the ATC-

sequence pointed by atc_id i1s TU start time[atc id]{i]
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specify a highlight or a characteristic time in the Cip. The mark to be
attached to the Clip specifies a characteristic scene caused by the
contents of the AV stream For exanple, this mark includes CM start point,
CM end point, or a scene change point. The mark set to Cdip is set by the
recorder when an AV streamis recorded as a new dip. It should be noted
that each PlayList file has PlayListMark in order to store the mark to be
set to the PlayList, which will be described later with the PlayList
file. The mark to be set to the PlayList is nainly set by the user. For

exanpl e, thidefidd el titkest @l 1 bwidkg raGkaBena resume point. The setting of
the mark to the Cdip or the PlayList is perforned by adding a tine stanp

i ndi cative of markry tdtert o ild pies kid) pyldst AbaK. adbevalel ethomn@d tde mark
is perforned by deleting the tine stanp of that mark fronr

G i pMark/ Pl ay{isiMarlgidherefore, the setting or deletion of the nmark does
not affect any AV strearmmat all. 54 FIG 27 shows a rel ationship between

the mark to be se r #]_q: et to the PlayList.
When the Pl aylLi st ?I‘shte(r)eftgpoé)ucleng; q{%éﬁr}gﬁ%go?ﬁq n(s)t he dipMark of the
Clip to be referen q_pl@ér_tma}t elﬁxlléss&:%calqi & aq{ﬂler en%eC%clut ‘Iéhg{aerf ore, in

t he case where one I'p 1S 'reference ayLa} a pi ural ity of

(Mark) in a Clip AV stream. The mark is provided to
specify a highlight or a characteristic time in the Clip.
The mark to be attached to the Clip specifies a
characteristic scene caused by-the contents of the AV
stream. For example, this mark includes CM start point,
CM end point, or a scene change point. The mark set to
Clip is set by the recorder when an AV stream is recorded
as a new Clip. {t should be noted that each PlayList file
has PlaylListMark in order to store the mark to be set to
the PlayList, which will be described later with the
PlayList file. The mark to be set to the PlayList is
mainly set by the user. For example, this mark includes a
book mark and a resume point.

The setting of the mark to the Clip or the PlayList
is performed by.adding a time‘stamp indicative of mark
time to ClipMark/PlayListMark. The deletion of the mark
is performed by deleting the time stamp of that mark from
ClipMark/PlayListMark. Therefore, the setting or deletion

of the mark does not affect any AV stream at all.

54



Virtual PlayLists, these PlayLists can share the CipMark of one dip, so
that the mark data can be efficiently managed. FIG 28 shows syntax of
ClipMark. length indicates the nunber of bytes fromthe byte imediately
after this length field to the last byte of CdipMark(y. nmaker |D indicates
a maker I D of a maker which defines that mark type. nunber of Cip marks

I ndi cates the nunber of entries of the mark stored in dipMark
mark-invalid-flag is a 1-bit flag and, when this value is set to zero,
indicates that this mark has valid information and indicates that this

mark is invalid whenG.t Bi7s shakige al sedatibashipVberwdsar tper h@ERstanbe |
operation to delete the entry of one mark on the user interface, the

recorder masetChangehd he ivaldiel afhd heRrds igvaldid-td athd @ihjmsiead of 55
deleting the entry of the mark fromddipMark. nmark type indicates the type

of a mark. ifds t9re> Badf, i Mi GRS R dirdh, Wi neRali i d he, $He sequence
on which both mark tine stanp and ‘representative picture-tine stanp are
placed. The valdig riPfo Stidid T S 48] e dd AL REAHRNSGE) Ve PlayList
A can be referenéed. Therefore, in the case where one Clip
is referenced by a Real Playlist or a plurality of
‘Virtual PlayLists, these PlayLists can share the ClipMark
of one Clip, so that the mark data can be efficiently
managed.
FIG. 28 shows syntax of ClipMark.
length indicates the number of bytes from the byte
immediately after this length field to the last byte of
ClipMark().
maker ID indicates a maker ID of a maker which
defines that mark type.
number of Clip marks indicates the number of
entries of the mark stored in ClipMark.
mark invalid flag is a 1-bit flag and, when this
value is set to zero, indicates that this mark has wvalid
information and indicates that this mark is invalid when
this value is set to 1.
When user performs an operation to delete the entry

of one mark on the user interface, the recorder may

change the value of the mark invalid flag to 1 instead of
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mark_time_stanp represents the points at which the marks are specified in
the dip AV streamwith a presentation tinme stanp as the base. If entry ES
PIDis set to OxFFFF, its nmark is the pointer to the time axis comon to
all elementary streanms in the Cip. If entry" ES PID is set to a val ue

ot her than OxFFFF, entry-ES PID indicates the value of PID of a transport
packet which includes an elenentary streamwhich is pointed by that mark
ref to thunmbnail index indicates the information about a thunbnail inmage to
be attached to the mark. If the ref-to-thunbnail-index field is not

O<FFFF, thendéhetindreite isniat§ ashethavddyia fruriumeigud»ege which is stored
in a mrk.tdat file. This inage is referenced by use of the value of

thunbnai | index inmar@ikgdd dhdiida@ecMitingh £ el bbg daseribed later). If
the ref-to-thunbnail-index field is OXFFFF, then it i1 ndicates that no

thunbnai | 56 image deg it aghed 4 Qnhab 2Rl Kec-ig which_sgecifies tPe
representatlve-pl CturE'-tr‘rTe-S‘tar‘rp stores a tine Star‘rp I ndl cati ve O t he

20 o oot T S W6 of ISRl L0 SA D L e o Pl
UTApplnfOPlaQéﬁféééntgﬁl éiﬁ%éeurég¥%memstamp are placed. The value
of stc-id is defined in SequencelInfo(). |

mark time stamp represents the points at which the
marks afe specified in the Clip AV stream with a
presentation time stamp as the base.

If entry ES_PID is set to OxFFFF, its mark is the
pointer to the time axis common to all elementary streams
in the Clip.

If entry ES PID is set to.a value other than OXFFFF,
entry ES PID indicates the value of PID of a transport
packet which includes an elementary stream which is
pointed by that mark.

ref to_ thumbnail index indicates the information
about a thumbnail image to be attached to the mark. If
the ref to_thumbnail index field is not OXFFFF, then that
mark is attached with a thumbnail image which is stored
in a mark.tdat file. This imége is referenced by use of
the value of thumbnail index in a mark.tidx file twhich
will be described later). If the ref to thumbnail index

field is OxFFFF, then it indicates that no thumbnail
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Pl ayLi st Mark(). PlayList start address indicates the start address of
PlayList(} wth the relative nunber of bytes fromthe start byte of the .
PlLayList file being the unit. The relative nunber of bytes is counted from
zero. PlayListMark start address indicates the start address of

Pl ayLi st Mark() with the relative nunber of bytes fromthe start byte of
.the PlayList file being the wunit. The relative nunber of bytes is counted
fromzero. The other syntax fields are not necessary for the description
of the enbodi ments of the invention, so that their descriptions wll be
ski pped. UTAppdgd o ayttsti9d storiesat heagar ameters of a user interface
application about the PlayList. FIG 30 shows syntax of

UTAppl nf oPl ayLi st ( Jrepre@fertrattifenbiaithriendene Reaat @%otRe bnfempaation

about a thunbnail image to be added to the mark. | ref to thunbnail i ndex
freld i s nots{QuFFmaiden e Yt HHEMRAIAL IJROS | Sifd achisd ddhpy mark and
the .thunbnail inage is stored in a nenu.that file. The inmage 1Is

1 Encel AL ety AT gl 8 e (L L1 (i ch
then no thunmbnail g8 d §1ALRAE0EEL0 At P18 K3 s+ file. The
PlayList file has UIAppInfoPlayList (), PlayList (), and
PlayListMark() .

PlayList start_address indicates the start address
of PlayList () with the relative number of bytes from the
start byte of the PlayList file being the unit. The
relative number of bytes is counted from zero.

PlayListMark start_address indicates the start
address of PlayListMark() with the relative number of
bytes from the start byte of the PlayList file being the
unit. The relative number of bytes is counted from zero.

The other syntax fields are not necessary for the
description of the embodiments of thé invention, so that
their descriptions will be skipped.

UlAppInfoPlayList () stores the parameters of a user
interface application about the PlayList.

FIG. 30 shows syntax of UIAppInfoPlayList({).

ref to_thumbnail_ index indicates the information

about a thumbnail image to be added to the mark. If

ref to thumbnail_index field is not OxFFFF, then a

57



The other syntax fields indicate the paraneters of the user interface
application about the PlayList, but they are not necessary for the
description of the enbodinments of the invention, so that their
descriptions wll be skipped. FIG 31 shows syntax of PlayListo. |length
I ndi cates the nunber of bytes fromthe byte immediately after this Iength
field to the last byte of PlayListo. CPl-type is a 1-bit flag indicating
the value of CPI-type of the Cip to be used by Playlteno . CPl-type is
defined by the CPI-type of Cip Information file. nunber-of-Playltens
i ndi cat es t hehumbber]l ofmad ays |demchéd b ayhd StiRark natdeczor - | oop of
Playltemid of the syntax, depending on the order in which PiayltenD

appears, thethwbnei Dfiti@y|ienetshd@rin hatmdhaytdPori Se detrefaminade
Playltemid starts with 0. 58 The other syntax fields are not necessary for

the descripid ore@drditecenbpdig@nts ©e tHL1LOVEA 0N S01 t Ndex tHEIL
descriptions will be skipped. The foll ow ng describes Playltem One

b e
ref to thumbnail index field is OxFFFF, then no thumbnail
image is attached to that mark.

‘'The other syntax fields indicate the parameters of
the user interface application about the PlayList, but
they are not necessary for the description of the
embodiments of the invention, so that their descriptions
wiLl be skipped.

FIG. 31 shows syntax of PlayList().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
PlayList ().

CPI_type is a 1l-bit flag indicating the value of
CPI type of the Clip to be used by PlayItem(). CPI_ type
is defined by the CPI type of Clip Information file.

number of PlayItems indicates the number of
PlaYItems() in PlayList().

| In the for-loop of Playltem id of the syntax,
depending on the order in which Playltem() appears, the
value of PlaylItem id for that Playltem() is determined.

Playltem id starts with 0.
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nane of a Cip pointed by Playltem (2) A pair of INtinme and QUT tine
for-identifying the reproduction interval of that dip_ (3) connection
condition indicative of the state of connection between the preceding
Playltem and the current Playltem which are continuous in the PlaylList.
FIG 32 shows the PlayList of which CPl type is EP_map (this is called the
Pl ayLi st of EP nap type). In the case of the PlayList of EP map type, IN
time and QUT type of Playltemindicate the tine of PTS base. These

IN-tinme and OQUT-tinme point the time on the sanme STC- sequence. In order to
i ndi cate this STC Segquenber skyaftakof$ECdsdaire usednethesa riyN fioirmghand

QUT time point the tine in the reproduction interval indicated by

present at i orteAitptide M HY esetdatLE it idafditehid 0rsd hirg STC
sequence. The information exists in Sequencelnfo. FIG 33 shows the

PlayLi st of adyigh ddRcdiRe drs 38 TTVyeRitdiesi s called the PlayList of TU
map type). In the case of the PlayList of TU nap type, IN tine and OUT-tinme

of Playltemindicatget I@%ltlbwgn%f d@g&\.ﬁ%st wggx%%ﬁle dhe w?g rfEnand Qut
time indicate the tinme on the “same ATC sequenc FI G IlTustrates a

rel ationshi g, hetusen, g {8 the following data.

(1) Clip_information file name for specifying the file
name of a Clip pointed by PlayIltemn.

(2) A pair of IN time and OUT;time for- -identifying the
reproduction interval of that Clip.

{3) connection_condition indicative of the state of
connection between the preceding PlayItem and the current
Playitem which are continuous in the PlayList.

FIG. 32 shows the PlaylList of which CPI type is
EP_map (this is called the PlayList of EP map type). In
the case of the PlayList of EP map type, IN time and
OUT_type of Playltem indicate the time of PTS base. These
IN time and OUT_time point the time on the same STC-
sequence. In order to indicate this STC-sequence,
ref to STC id is used. These IN time and OUT_ time point
the time in the réproduction interval indicated by
presentation start_time and presentation_end_time defined
for this STC_sequenée. The information exists in
Sequencelnfo.

FIG. 33 shows the PlayList of which CPI type is
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information of the PlayList of EP nmap type and the address information in
an AV streamfile. The time information of the PlayList is the PTS
information of the picture and audio frames in the AV streamfile. EP map
and Sequencel nfo of the ip Information file relates the tinme information
in the AV streamwith the address inits file. FIG 35 illustrates a

rel ati onship between the tine information of ‘the PlayList of TU map type
and the address information in the AV streamfile. The time information
of the PlayList is the arrival time information in the AV streamfile. The
TU map of thBUGhap (thisrimtcabléd| cheebhagbisheofi DB mapotype) on I the AV
streamwith the address inits file. FIG 36 shows syntax of Playltem).

| engt h i ndi cehescabe afinties Piapyies Sfomuthepbyyse, | tediaselygafter this
length field to the last byte of Playlten(). 60 dip-Information-file-nane

i ndi cates theutitensade plapr€iiupihaicsrdting £ihe &P hertelerenged by
Pl ayltem connection condition indicates the information whether or not the

preceding Pliydsemmpd te Gl 160 ou¥ B MAlie: SeaHes S ths Yhagled
together. ref*"to_STC-id ihdicates stc-id of an STC sequence
same ATC-sequence.

FIG. 34 illustrates a relationship between the time
information of the Playlist of EP map type and the
address information in an AV stream file. The time
information of the PlaylList is the PTS information of the
picture and audioc frames in the AV stream file. EP map
and SequencelInfo of the Clip Information file relates the
time information in the AV stream with the address in its
file.

FIG. 35 illustrates a relationship between the time
inforﬁation of the PlaylList of TU map type and the
address information in the AV stream file. Thé time
information of the PlayList is the arrival time
information in the AV stream file. The TU map of the Clip
Information file relates the time information in the AV
stream with the address in its file.

FIG. 36 shows syntax of PlayItem().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of

PlayItem().
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of the Cip to be referenced by Playltem The value of stc-id is defined
I n Sequencelnfo. INtinme stores the reproduction start tine of Playltem
QUT time stores the reproduction end tinme of Playltem
Bridge dip_Information-file-nane is reproduction auxiliary information for
use in the case where the preceding Playltemand the current Playltemare
seamnl essly connected together. FIG 37 shows syntax of PlayListMark(). As
descri bed above, PlayListMark stores marks which are mainly set by the
user. length indicates the nunmber of bytes fromthe byte inmmediately after
this length field (@ ichd nifaymadyitom ¢filePhayld smidhrdates ridnebeil lef nRnayLi st
mar ks i ndi cates the nunber of entries of the nmarks stored in PlayLi st MarKk.
61 mark-i nvadf da fChip i Bnfoxdmdiiol | fplevhic Hod nok Bat @sced Hay , Pldelhtdrni s val ue
is set to zero, this mark has valid information and, when this value is
set to 1, this markonnedtival idndihdrn Hedisert qrerdher mh fRirmepanat i on for
deleting the entry of one mark on the user interface, the recorder
whether or not the preceding PlayItem and the current
Playltem are seamlessly connected together.
ref to STC_id indicates stc-id of an STC-sequence
of the Clip to be referenced by Playltem. The value of
stc-id is defined in SequencelInfo.
IN time stores the reproduction start time of
PlayItem.
OUT time stores the reproduction end time of
PlayItem.
Bridge Clip Information file name is reproduction
auxiliary information for use in the case where the
preceding Playltem and the current Playltem are
seamlessly connected together.
FIG. 37 shows syntax of PlayListMark(). As
described above, PlayListMark stores marks which are
mainly set by the user.
length indicates the number of bytes from the byte
immediately after this length field to the last byte of
PlayListMark(}.
number of PlayList marks indicates the number of

entries of the marks stored in PlayListMark.
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may change. the value. of mark-invalid-flag to 1 instead of deleting the
entry of one mark. mark-type indicates the type of mark- mark-nane-|ength
i ndicates the byte length of the mark name shown in the Mark nane field.
The value of this field is less than 32. ref to Playltemid indicates the
value of Playltenm d which specifies the Playltemon which the mark is
pl aced. The value of the Playltemid for a certain Playltemis defined in
PlayList(}. mark-time-stanp stores the time stanp which indicates the
point specified with that mark. mark-tine-stanp indicates the tinme in the
reproducti on range madéntimfviadd cbyf llaly tiisre drd IQUT Tdgrevidedh - dediica tidke
Playltemindicated by ref to Playltemid. If the CPl-type of the PlayList
is EP map tygeat, netdn tihres StaMe | 5s I €PF esent €do Wi tHi priesentiadd o tide
stanp as base. If the CPl type is TU map type, 62 mark-tinme-stanp is

represent ed ytdrmdtiosl add MBSt anphas Pasge L&Y B PI D 15 S6tatie OXFFFF,
its mark is the pointer to the tinme axis common to all elenentary streans

to be used bysthe,HaylList. If entry ES PIDis set to a value other than
OXFFFF, entry ES PID indicates the val ue

When the user performs an operation for deleting
the entry of one mark on the user interface, the recorder
may change the value of mark invalid flag to 1 instead of
deleting the entry of one mark.

mark type indicates the type of mark.

mark name_length indicates the byte length of the
mark name shown in the Mark name field. The value of this
field is less than 32.

ref to_Playltem id indicates the value of
PlayItem id which specifies the PlayItem on which the
mark is placed. The value of the PlayItem id for a
certain PlayItem is defined in PlayList().

mark time stamp stores the time-stamp which
indicates the point specified with that mark,.
mark time stamp indicates the time in the reproduction
range identified by IN time and OUT time defined in the
PlayItem indicated by ref to PlayItem id.

If the CPI_type of the PlayList is EP map type,
mark time stamp is represented with presentation time

stamp as base. If the CPI type is TU_map'type,
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of the PID of the transport packet which includes the elenentary stream

pointed by this mark. ref-to-thunbnail-index indicates the
the thunbnail imge to be attached to the mark. If the
ref-to-thunbnail-index field is a value other than OxFFFF,

nf ormati on of

a t hunbnai

image is attached to the mark and stored in the mark.tdat file. This inmage

Is referenced by use of the value of thunbnail index in the

mark.tidx file

(which will be described later) If the ref-to-thunbnail-index fieldis
OXFFFF, no thunbnail inmage is attached to that mark. mark name indicates
the nane of meark, tifke siangeriofrdptesseritrell catsd doyr v K-tniome -4 engs led r om

the left side of this field indicates the valid characters,

whi ch

i ndi cat e t hécadmve- menti oned nane. These-characters are encoded by a

met hod indicated by character set in UTAppl nfoPlayList. In

t he mark nane

field, the value ofnttherlyraen figl kew kg bkaswrvalitd ehakagierhemay take
any 63 value. The follow ng describes the "info.dvr" directory. FIG 38

shows synt apdifntdie t'd ik dime fddies Hithon 118 G OVIe1 HhdBEA OF Vs thaSams

U Appl nfoVol une() and Tabl eOf Pl ayLi sts(). TableO Pl ayLi sts

Start address

indicates th& Yaflsed by the PlayList. If entry ES PID is set to a

value other than OxFFFF, entry ES PID indicates the value

of the PID of the transport packet which includes the

elementary stream pointed by this mark.

ref to_thumbnail index indicates the information of

the thumbnail image to be attached to the mark.

If the

ref to thumbnail index field is a value other than OxFFFF,

a thumbnail image is attached to the mark and stored in

the mark.tdat file. This image is referenced by

use of

the value of thumbnail index in the mark.tidx file (which

will be described later). If the ref to thumbnail index

field is OxFFFF, no thumbnail image is attached to that

mark.

mark name indicates the name of mark. The number

of bytes indicated by mark name length from the left side

of this field indicates the valid characters, which

indicate the above-mentioned name. These characters are

encoded by a method indicated by character set in

UlAppInfoPlayList. In the mark name field, the value of

the bytes following these valid characters may take any
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address of TableO Pl ayLists() with the rel ative nunber of bytes fromthe
start byte of the info.dvr file used as' wunit. The relative nunber of
bytes is counted fromzero. FIG 39 shows syntax of UTAppl nfoPlayList(}.
ref-to-thunbnail -index indicates the information of a thunbnail inage to
be added to the mark. If the ref-to-thunbnail-index field is a value other
than OxFFFF, a thunbnail inage is attached to that mark. This thunbnai
image is stored in the nenu.tdat file. This image is referenced by use of
the value of thunmbnail index in the menu.tidx file (which will be described
later) If thmeakwd-to-thunbnail-index field is OxFFFF, no thunbnail inage
is attached to that mark. The other syntax fields indicate the paraneters

of the user interfrace faowdalg ol sahdie sVaheme.infst. dtey dane ctoty .
necessary for the description of the enbodi nents of the invention, so that

their descriptd onss Whdwdes gkippest O~ ADrshows spitax ahe
Tabl eOF Pl ayLi sts(). 64 Tabl eO Pl ayLists() stores the files nanmes of

Pl ayLi st s( Reai n £ aydst Bt angk- M £ LﬁgsFﬂfgﬁﬂﬁﬂﬁovéﬂdmegﬂq%&%st files recorded
in Tabl'eO Pl ayList(). Ta

to a volune (disk) are include in | eOF Pl ayLi sts()

i ndi cates they, sagtenes, ofr £ gproducing the defaults of the PlayList in the
vol une.

TableOfPlaylLists_Start address indicates the start
address of TableOfPlaylists() with the relative number of
bytes from the start byte of the info.dvr file used as
unit. The relative number of bytes is counted from zero.

FIG. 39 shows syntax of UIAppInfoPlayList().

ref to_thumbnail index indicates the information of
a thumbnail image to be added to the mark. If the
ref to thumbnail index field is a value other than OXFFFF,

! thumbnail image is attached to that mark. This
thumbnail image is stored in the menu.tdat file. This
image is referenced by use of the value of
thumbnail index in the menu.tidx file (which will be
described later). If the ref to thumbnail index field is
O0xFFFF, no thumbnail image is attached to that mark.

The other syntax fields indicate the parameters of
the user interface application about Volume, but they are
not necessary for the description of the embodiments of
the invention, so that their descriptions will be skipped.

FIG. 40 shows syntax of TableOfPlayLists().
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| ength indicates the nunber of bytes of TableO PlayLists() fromthe byte
I mredi ately after this length field to the |ast of TableO Pl ayLi sts(_
nunber of Pl ayLists indicates the nunber of PlayLists recorded to the

vol ume. A 10-byte nunber of PlayList file name indicates the file nane of
the PlayList. The follow ng describes the contents of a file which stores
the information about thunbnails. "nenu.tidx" and "nenu.tdat"” store the.

i nformati on about one picture representing a nenu thunbnail, nanely

Vol une, and one picture representing each PlayList. The header information .
about all nehabia0ibbaylssts{Lostecesvehy finbhagedabysong nenu. ti dx. The
picture data of all nmenu thunbnails are collectively managed by one
menu. tdat. "hRhaklLisdx({Raad Phaykittasfidsvoreusberlafdisal i om1iabout the
picture pointed by a mark thunbnail, nanely a 65 mark point. The header

information Rbavtist| fipek rébopheai ts atvarhed (@igk] S-épsnangdddhaylists
in Volume is collectively nanaged by one nenu.tidx. The picture data of

all mark thupbneabsearel£pll g€t velpaymnnaed v ane Mg tdates e
t hunbnail picture data are the data obtai ned by

sequence of reproducing the defaults of the PlayList in
the volume.

length indicates the number of bytes of
TableOfPlayLists () from the byte immediately after this
length field to the last of TableOfPlayLists().

number of PlayLists indicates the number of
PlaylLists recorded to the volume.

A 10-byte number of PlayList file name indicates
the file name of the PlayList.

The followihg describes the contents of a file
which stores the information about thumbnails.

"menu.tidx” and “menu.tdat” store the information
about one picture representing a menu thumbnail, namely
Volume, and one picture representing each PlayList. The
header information about all menu thumbnails is
collectively managed by one menu.tidx. The picture data
of all menu thumbnails are collectively managed by one
menu. tdat.

“mark.tidx” and “mark.tdat” store the information

about the picture pointed by a mark thumbnail, namely a
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codi ng an i mage by JPEG for exanple. The foll ow ng describes the syntaxes
and semantics of these four files. "nmenu.tidx" and "mark.tidx" have a sane
syntax structure. FIG 41 shows the syntax structure of "nmenu.tidx" and
"mark.tidx". version nunber is a 4-digit nunber representing the version
nunmber of this thunmbnail header information file. length is the nunber of
bytes fromthe byte immediately after this length field to the |ast byte
of menu.tidx/mark.tidx. nunber-of-thunbnails is the nunber of thunbnai
pictures stored in nmenu.tdat in the case of nenu.tidx and the nunber of

t humbnai | piBREFeBOSREr ed i hREdCT datfammatinn clyitofaarmatk dx. to- bl ock
size indicates the size of one to block in nenu.tdat in the case of
menu. ti dx aneR¥Renairs sttembedntpl atk ChiparanddBiayhishe tas@obbme
mark.tidx. This size 66 is based on a unit of 1024 bytes. For exanple, to
bl ock size=l1$nebtheesivaay mhragedebpfonaemeénubtbdk. i STHOIM dyims. One
t hunbnai |l picture nust be stored in one to bl ock. nunber of to bl ocks
i ndi cates théahanberabl tarbl thksbssdigedaia oeblettavelp hhgagaseppf nenu
thax one mark.tdat. |
The thumbnail picture data are the data obtained by
coding an image by JPEG for example.
The following describes the syntaxes and semantics
of these four files.
“menu.tidx” and “mark.tidx” have a same syntax
structure. FIG. 41 shows the syntax structure of
“menu.tidx” and “mark.tidx”.
version number is a 4-digit number representing the
version number of this thumbnail header information file.
length is the number of bytes from the byte
immediately after this length field to the last byte of
menu.tidx/mark.tidx.
number_of_thﬁmbnails is the number of thumbnail
pictures stored in meﬁu.tdat in the case of menu.tidx and
the number of thumbnail pictures stored in mark.tdat in
the case of mark.fidx.
tn_block size indicates the size of one tnwbiock in

menu.tdat in the case of menu.tidx and the size of one

tn_block in mark.tdat in the case of mark.tidx. This size
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and the nunber of to blocks stored in nark.tdat in the case of mark.tidx.

t hunbnail index indicates the i ndex nunber of the thunbnail infornation
which follows this thunbnail index field. The val ue of OxFFFF nust not be
used for thumbnail index. In the case of nenu.tidx, thunbnail index is
referenced by ref-to-thunbnail-index in U ApplnfoVolunmeo and

UTAppl nfoPl ayList(). In the case of mark.tidx, thunmbnail index is
referenced by ref-to-thhunbnail-index in PlayListMark() and CipMrk(). ref
to to black id indicates one to block in nenu.tdat in the case of

menu. tidx. TH Pasedlatie sivreef piGidryttes a Foirnteedmpy et hunbnai | i ndex. .
The value of ref to to block id references the value of to block id in

t he syntax dfndelmek deitze+in il casss dfhatarthd isge ane dree birodkd dak
mark.tdat is indicated. This to block stores the picture data 67 pointed by
t hunbnai | i nidexi0ZFhéewadzle Oher ehuimbnika 1blpdekuiréd mefser ercesorlee val ue of to
block id in the syntax of nmenu.tdat. picture-byte-size indicates the data

| engt h of onme encaodedtit hunbnail picture pointed by thunbnail index on a
byte unit basis. picture-byte-size nust be | ess than the

number of tn blocks indicates the number of
tn blocks stored in menu.tdat in the case of menu tidx
and the number of tn blocks stored in mark.tdat in the
case of mark.tidx.

thumbnail index indicates the index number of the
thumbnail information which follows this thumbnail index
field. The value of OXFFFF must not be used for
thumbnail index.

In the case of menu.tidx, thumbnail index is
referenced by ref to_thumbnail index in UIAppInfoVolume ()
and UIRppInfoPlayList (). In the case of mark.tidx,
thumbnail_index is referenced by ref to_ thumbnail index
in PlayListMark() and ClipMark().

ref_tomtn;block_id indicates one tn_block in
menu.tdat in the case of menu.tidx. This tn block stores
picture data pointed by thumbnail index. The value of
ref to_tn block_id references the value of tn block id in
the syntax of menu.tdat.

In the case of mark.tidx, one tn block in mark.tdat

is indicated. This tn block stores the picture data
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val ue of 1024*tn_bl ock_ size. Nanely, the recorder nust ' encode each
t hunbnail picture so that the data | ength of one encoded thunbnail picture
beconmes equal to or less than the value of 1024*tn bl ock si ze.
hori zont al - pi cture-size indicates the nunber of horizontal pixels of the
encoded thunbnail picture pointed by thunbnail index.
vertical -pi cture-size indicates the nunber of vertical pixels of the
encoded thunbnail picture pointed by thunbnail index. display-aspect-ratio
i ndi cates the display aspect ratio of the encoded thunbnail picture pointed
by thunbnajrp¢inkﬁd b¥(IhumbmﬁiWEim¢ExsyﬁﬁﬁMvaﬂmmctﬂﬁe of "menu.tdat" and
"mark.tdat". "nenu.tdat" and "mark.tdat" have a sane syntax structure. to
bl ock is an m@atcp et odclonid enedateeh ¢ dwintinai va pietal et oldak el ithe byte
.l ength of one piece of 68 thunbnail picture is equal to or |less than one to
bl ock. The fhe sdyibydse of maen ptddtir e data nust match the first byte of to
bl ock. In the case of nenu.tdat, the size of one to block is indicated by

to block size in mpawtigal byl t 1@ C a9 Ol Mt datea tike %hz 8 robnene
tn_block is indicated by

encoded thumbnail picture pointed by thumbnail index on a
byte unit basis. picture_byte size must be less than the
value of 1024*tn block _size. Namely, the recorder must -
encode each thumbnail picture so that the data length of
one encoded thumbnail picture becomes equal to or less
than the value of 1024*tn block size.

horizontal picture size indicates the number of
horizontal pixels of the encoded thumbnail picture
pointed by thumbnail index.

vertical picture size iﬁdicates the number of
vertical pixels of the encoded thumbnail picture pointed
by thumbnail index.

display_aspect ratio indicates the display aspect
ratio of the encoded thuﬁbnail picture pointed by
thumbnail index.

FIG. 42 shows the syntax structure of “menu.tdat”
and “mark.tdat”. “menu.tdat” and “mark.tdat” have a same
syntax structure.

tn_block is an area in which one encoded thumbnail

picture is stored. The byte length of one piece of
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to block size in mark.tdat. Each tn_bl ock is distinguished by the val ue of
tn_block id at the tinme when it appears in the for-loop in the syntax. The
to block id in nenu.tidx is referenced by the ref to to block id in
menu.tidx. The to block id in mark.tidx is referenced by the ref to to
block id in mark.tidx. Since thunbnails are frequently added and del et ed,
an addi ng operation and a partially deleting operation nust be able to be
executed with ease and at high speeds. For this reason, nenu.tdat and
mar k. tdat have each a block structure. One picture data is stored in one
tn_bl ock. A thumbekl npictureses nagusk tocdudbess nthde dme btrodklselquence of
menu. tdat and nark.tdat. For 'exanple, to delete a certain thunbnail, the

t hunbnai | i nflex £itet ddvia ¢heoheadiectuné odaws i oust ihet @f ﬁﬁéﬂfiﬂﬂﬂbnaﬂ

is deleted. If the picture data file of the thunbnail has 69 not been
changed at abyteaofotmllotkckot in use is generated in the to bl ock
sequence. FIG 43 schematical ly shows how thunbnail picture data are stored

in tn_block. As shawntHdhednd &1 enghh @fatoneHhwibraide Rinet Wi ipcgual to
or less than one tn_block. A to-block not in use may exist in a to block
is indicated by tn block size in menu.tdat. In the case
of mark.tdat, the size of one tn block is indicated by
tn block size in mark.tdat.

Each tn_block is distinguished by the wvalue of
tn block id at the time when it appears in the for-loop
in the syntax. The tn block id in menu.tidx is referenced
by the ref to_tn block id in menu.tidx. The tn block id
in mark.tidx is referenced by the ref to tn block id in
mark.tidx.

Since thumbnails are frequently added and deleted,
an adding operation and a partially deleting operation
must be able to be executed with ease and at high speeds.
For this reason, menu.tdat and mark.tdat have each a
block structure. One picture data is stored in one
tn block.

A tn block not in use may be included in the
tn_block sequence of menu.tdat and mark.tdat. For example,
to delete a certain thumbnail, the thumbnail index

entered in the header information file of that thumbnail

is deleted. If the picture data file of the thumbnail has
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sequence. The follow ng describes the concept of a PlayList editing
operation. The follow ng processing is executed on the basis of the
operation by the user by the controller 17 shown in FIG 44 to be descrlbed
later. FIG 45 shows the concept of the relationship between dip and

Pl ayLi st when an AV streamis recorded as a new Clip. Wen an AV streamis
recorded as a new dip, a Real PlayList for referencing the reproducible
range of that Cip inits entirety is generated. FIG 46 shows the concept
of creating a Virtual PlayList. A Virtual PlayList is created when the
user speci fies heeni opanged AT 21he 4 romibheck eprioducitde isange of a Real
PlayList to create a Playltemin the reproduction interval which the user
wants to vi eyendd&ted7ishoms thebroriceptquindde rel ati onship between dip
and Pl ayLi st when the reproduction interval of a Real PlayList is

partially del eted. Fifte RIzmdemaaficdl ivhehkeal nidwayhiusbnias 1Chargedeso t hat
only the necessary reproduction portion of the Cip AV streamis

referenced. ddfenaré hetsha@CES S Vb B & eamaRordhioam , Oft hieh @ &ld rle&\étthrfeam i's
deleted. As shown in FIG 47, if The data at the center portion of the

Clip AV stregeisheiRbesed. pideurd 19 Aust reaB S i1&sd miNsomndi vided to be
one whol e
tn block. A tn_block not in use may exist in a tn block
sequence. |
The following describes the concept of a Playlist
editing operation. The following processing is executed
on the basis of the operation by the user by the
controller 17 shown in FIG. 44 to be described later.
FIG. 45 shows the concept of the relationship
between Clip and PlayList when an AV stream is recorded
as a new Clip. When an AV stream is recorded as a new
Clip, a Real PlayList for referencing the reproducible
range of that Clip in its entirety is generated.
FIG. 46 shows the concept of creating é Virtual
PlayList. A Virtual PlayList is created when the user
specifies IN time and OUT time from the reproducible
range of a Real PlayList to create a PlayItem in the
reproduction interval which the user wants to view.
FIG. 47 shows the concept of the relationship

between Clip and PlayList when the reproduction interwval

of a Real PlayList is partially deleted. The Playlitem of
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file. If the data of one Cip AV streamare partially deleted, the
remai ni ng data portion is conpiled into one Cip AV streamIf a Rea

Pl ayLi st has been changed and the stream portion of the Clip which is
referenced by the Real PlayList is deleted, the Cip which is referenced
by a Virtual PlayList using the same Clip may be lost, thereby presenting
a problem To prevent such a problemfrom happening, the user interface
nmust take any of the followi ng actions. Wen the user wants to performa
"del ete" operation, a confirmation and alert nessage is given: "A Virtual

Pl ayLi st reftgrerrdaiyg Rlhweylsigtean pirdriged ofo theatCldrl y riefemaneadgdiyy t hi s
Real PlayList exists; if this Real PlayLis,t is deleted, the Virtua

Pl ayLi st wi Iﬂeﬂc&mmordqi@j@cbn |Sf lﬂheCl@lpAlpt\ergt&téaﬁelzys rdadreactof.
del eting the above-nentioned Virtual PlayList, "M nimnze" process shown

bel ow i s perfrydedion ddite e a R} el Sim polrthilda A8 §hows) iheveoncept of
t he relatlonshlp between dip, Real PlayList and Virtual Pl ayLi st after

m ni mi ze edidd Aghn Midd Zec &4 t g S%%Q% tpft@- quayl Gemenaf ghhe 5
Pl ayLi st so that only the stream portion of Cl'ip necessary for the

virtual PlagldSteds LRANGETo M % WY esae?eﬂa%t P A PP

unnecessary

Clip AV stream file remains undivided to be one whole
file. If the data of one Clip AV stream are partially
deleted, the remaining data portion is compiled into one
Clip AV stream.

If a Real PlayList has been changed and the stream
portion of the Clip which is referenced by the Real
PlayList is deleted, the Clip which is referenced by a
Virtual PlayList using the same Clip may be lost, thereby
presenting a problem. To prevent such a problem from
happening, the user interface must take any of the
following actions.

When the user wants to perform a “deléte” operation,
a confirmation and alert message is given: “A Virtual
PlayList referencing the stream portion of the Clip
referenced by this Real PlaylList exists; if this Real
PlayList is deleted, the Virtual PlayList will also be

~deleted. Is it OK?” Alternatively, instead of deleting
the above-mentioned Virtual PlayList, “Minimize” process

shown below is performed on the Real PlayList.
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Virtual PlayList is deleted. As' shown in FIG 48, if the data at the
center portion of the Cip AV streamis deleted, the dip AV streamfile.
remai ns undi vided to be one whole file. If the data of one Cdip AV stream
are partially deleted, the remaining data portion is conplied into one
Cip AV stream The follow ng describes, on the basis of the above-
ment i oned concept, the change of a dip Information file which partially
del etes the data of a ip AV stream As described before, when an AV
streamis newy recorded as a Clip file, the dip includes no ATC

di scontinuity poi ntFlghd 4fashomsy tdee BTCepdgudndde Iteliaticasdiined t hat the
ATC di scontinuity point is generated only when the streamdata of a dip
AV stream fibetween @hipi dkéyl delaykeisbyamdi vingud breexgmpse. afeaEl y, as
shown in FIGS. 47 and 48, when the data of one Clip AV streamare

partial |y dehetidi aededheingmaiMiimigidal @diz ipef Idiehdes GORPIdIed i one
Clip AV stream the dip has an ATC discontinuity point and a plurality of

ATC- sequences. tiOrREXBNPLLyLBSt SYOWhi D Sy U strdsn Sssumd dpat the
Clip before editing have no discontinuity point and has only one

QrTg sequencechdenipt Heclaishd) #die GRMETC RN TPl dhe Ol P ptdpam
Then, the stream portion of the Clip unnecessary for the
Virtual PlayList is deleted. |

As shown in FIG. 48, 1f the data at the center -
portion of the Clip AV stream is deleted, the Clip BV
stream file remains undivided to be one whole file. If
the data of one Clip AV stream are partially deleted, the
remaining data portion is complied into one Clip AV
stream. |

The following.describes, on the basis of the above-
mentioned concept, the change of a Clip Information file
which partially deletes the data of a Clip AV streamn.

As described before, when an AV stream is newly _
recorded as a Clip file, the Clip includes no ATC
discontinuity point and has only one ATC-sequence. It is
assumed that the ATC discontinuity point is generated
only when the stream data of a Clip AV stream file are
partially deleted by editing for example. Namely, as

shown in FIGS. 47 and 48, when the data of one Clip AV

stream are partially deleted and the remaining data
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deleted, the Cip after editing has two ATC sequences as shown. FIG 50
shows the relationshi p between ATC sequence, STC sequence, and

program sequence after the partial deletion of the data of one Cip AV
stream It is assuned that the Clip before editing has only one
ATC-sequence, one STC-sequence and one program sequence. Nanmely, it is
assuned that, in this Cip, the contents of the program sequence do not
change. At this nonment, it is assuned that the AV stream data indicated by
shadow be deleted. As a result of the editing, the Cip has three ATC
sequences arPIhide STGewubed ebytavine Thigy AV sstordam, ditee Clip has
program sequence. This program sequence extends over the boundaries of
ATC- sequencesn aftC TG cmgiuiencetsy pdint cdddvd ngl uleskcirtbest tAmwc+ el ati onshi p
between dip and PlayList when the data of a dip AV streamis partially

del eted as despurémess abave. eXafpl?] sRowhoime ihelrat.onshi ptbetween Cip and
73 Pl ayLi st Wien the Cip AV streamof which CPl is EP map is partially

deleted. It dssassdingtht hale tdwei Clbdrded arditadh tHpg haye one ATC-sequence
and three STC-sequences. The value of offset STC id[0] associated with

this ATC-  seguense: ifuzey gaoilﬁtia%l@w%ﬂw%né her Qe RRANENCE ypWiht N ste=1
inthe Cip be in use by Playlten2 and
the data at the center portion of the Clip AV stream are
deleted, the Clip after editing has two ATC-sequences as
shown.
FIG. 50 shows the relationship between ATC-sequence,
STC-sequence, and program-sequence after the partial
deletion of the data of one Clip AV stream. It is assumed
that the Clip before‘editing has only one ATC-sequence,
one STC-sequence and one program-sequence. Namely, it is
assumed that, in this Clip, the contents of the program-
sequence do not change. At this moment, it is assumed
that the AV stream data indicated by shadow be deleted.
As a result of the editing, the Clip has three ATC-
sequences and three STC-sequences, while there is only
one prdgram—sequence. This progrém—sequence extends over
the boundaries of ATC-sequences and STC-sequences.
The following describes the relationship between
Clip and PlayList when the data of a Clip AV stream is

partially deleted as described above.

FIG. 51 shows the relationship between Clip and
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PlayltenB. It is assuned here as shown that the AV stream data portion not
in use by Playlten and Pl ayltenB8 be deleted for the AV stream data of the
STC-sequence with- stc=1. The Cip after editing has two ATC sequences and
the STC-sequence with stc id=1 is divided into two STC- sequences. The

val ue of offset STC id{0] for the first ATC sequence is set to zero and
the value of offset STC id[1l] for the second ATC- sequence is set to 1.
Narely, the stc_id of the |ast STC-sequence in the first ATC sequence and
the stc_id of the first STC-sequence in the second ATC sequence have the
sanme val ue, Hlagonseguem |the theivAVestwdfan eff twhiSEC ¢RI afs E# aydd enB and
Playltemd of the edited Virtual PlayList need not be changed. Wen
partially del®tpag:idiel adel efeda Ot psA¥sstmeamthiale thiehe 1Yipr be@o Bl ayLi st
not using this deleted portion need not be changed in any nmanner. Thus,

the ATC di scaiiting thapoidie carc-hageniatald trdd LRt didhAs stream so
that, when the streamdata at the m ddle portion of the ip AV stream has

been del et edrhe theld igx fdd esdreathdnotd fif daddlad ddy Q0. 1R ties, by use
of offset-STC id for STC-id of The first STC sequence on each

ATC- sequencese yhiafPard | Aldy. dgletisng skifedataaef thkN@TELR AU nSEr eam fil e,
the Virtual PlayList not using

with stc=1 in the Clip be in use by Playltem2 and
PlayItem3. It is assumed here as shown that the AV stream
data portion not in use by Playltem2 and PlayItem3 be -
deleted for the AV stream data of the STC-sequence with
ste=1.

The Clip after editing has two ATC~sequences and
the STC-sequence with stc _id=1 is divided into two STC-
sequences. The value of offset STC id[0] for the first
ATC-sequence is set to zero and the value of
offset STC id[1] for the second ATC-sequence is set to 1.
Namely, the stc id of the last STC-sequence in the first
ATC-sequence and the stc_id of the first STC-sequence in
the second ATC-sequence have the same value, 1.

Consequently, the values of ref to STC_ id of
VPlayItem3 and Playltem4 of the edited Virtual PlayList
need not be changed. When partially deleting the data of
a Clip AV stream file, the Virtual PlayList not using
this deleted portion need not be chaﬁged in any manner.

Thus, the ATC discontinuity point can be generated
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this deleted portion need not be changed in any manner. FIG 52 hel ps
understand the above-mentioned effects by illustrating an exanple in
whi ch, when no ATC discontinuity point is permtted inthe dip, if a d |p
AV streamis partially deleted, the Cip file is divided into tw and
shows the rel ationship between Cip and PlayList at that tinme. As with FIG

51, it

t hree STC-sequences.

is assuned that the dip before

ATC- sequence is zero. It is also assuned that the STC- sequence with

stc-id

i n irheea@h [ lhigo IAV sk any,

here as shown that the AV stream data of the portion not in use by

Playlten? andc RhiajdlenBobeistel €f edhéoCliperRVssireaamhdat deeh tdgeted,
I f no ATC discontinuity is permtted in the

two @Hep dlilpesidre r@inad i tarvieldd iito AWd:- Ararené®, Chiyp- B.
This requires to change the nanme of the dip file

Playlten8 angPlawldmgbe Narely roherd-her dat arf & Qi BAY &

STC-sequence with stc id=1.

dip,

are partially deleted, the contents of the Virtual PlayList né% usi ng
del eted por tdrpraaar@y A&%L%écﬁl&&ech@n@p padt A AT QA SCUY 11 Wh S of

permtted in the dip

the Clip AV stream file, the Virtual PlaylList not using
this deleted portion need not be changed in any manner.

FIG. 52 helps understand the above-mentioned
effects by illustrating an example in which, when no ATC
discontinuity point is permitted in the Clip, if a Clip
AV stream is partially deleted, the Clip file is divided
into two and shows the relationship between Clip and
PlayList at that time.

As with FIG. 51, it is assumed that the Clip before
editing have one ATC-sequence and three STC-sequences.
The value of offset STC id{0] associated with this ATC-
sequence is zero. It is also assumed that the STC-
sequence with stc _id=1 in the Clip be in used by
PlayItem2 and PlayItem3. It is assumed here as shown that
the AV stream data of the portion not in use by PlayItem?

and Playltem3 be deleted for the AV stream data of the

STC-sequence with stc_id=l.

If ho ATC discontinuity is permitted in the Clip,

two Clip files are obtained after editing, Clip-A and
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edi ti ng have one ATC-sequence and
The val ue of offset STCid[(Q associated with this

3 ehfateniviend thlaydtmrdn ddtd sstassuned

which is referenced by
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It presents the follow ng problens as conpared with the case in which ATC
discontinuity is permtted. (1) The nunber of Cip files in the disk

i ncreases too mnuch: This presents a problem of increasing the tine
necessary for the processing of reading all Cip files at starting the
reproduction of the disk and storing them into a nmenory (incorporated in
the controller 17) of the reproducing apparatus (the noving picture
recordi ng/ reproduci ng apparatus 1). This al so presents a problem of

i ncreasing the nunber of Clip files by editing if" the upper limt of the
nunber of fiCkspfrRcormtald edquindie i shhdd@eamt nged urahkd)cliip set1d 0 a
predeterm ned value, thereby causing the nunber of Cip files to reach

the upper |iwhichwhs Che fésaites HREPI £EDE LRI 8N EPLa PEONGN thhgla S stil
a free area on the disk. (2) The tinme necessary for changing the Virtual

Playlist inmbe ghekieatop hoagiuhen Lhecdatpsol arllbp AVasiyeam 76 file
e

are partially deleted: The present invention solves t a ove-n%ntioned

probl ems. TogPee e §§§c&5ﬁ€enﬁgfogr@§§n§i£€¥$g;§?%%ﬂgg sher gfn&he tine

necessary for reading all Cip es at sta e%roducﬁlon of the

di sk and’ stophdatherLqi PEOc1HE HEPORYwQf c4NSe  EREQGUSH i on apparatus. The

If no ATC discontinuity is permitted in the Clip,
it presents the following problems as compared with the
case in which ATC discontinuity is permitted.

(1) The number of Clip files in the disk increases too
much:

This presents a problem of increasing the time
necessary for the processing of reading all Clip files at
starting the reproduction of the disk and storing them
into a memory (incorporated in the controller 17} of the
reproducing apparatus (the moving picture
recording/reproducing apparatus 1). This also presents a
problem of increasing the number of Clip files by editing
if the upper limit of the number of files recordable to
the disk (recording medium 10) is set‘to a predetermined
value, thereby causing the number of Clip files to reach
the upper limit, which disables the recording even
through there is still a free area on the disk.

(2) The time necessary for changing the Virtual PlayList

in the disk is too long when the data of a Clip AV stream

16



present invention can also set the nunber of files recordable to the disk
to a |l evel below the upper limt. |In addition, the present invention can
shorten the tine necessary for changing the Virtual PlayList in the disk
when the data of a Clip AV streamfile are partially deleted. FIG 53
shows the relationship between Cip and PlayList when a dip AV stream of
which CPl is TUmap is partially deleted. The Cip before editing has one
ATC- sequence. The value of offset arrival tine[O] associated wth this
ATC-sequence is zero. It is assuned that Playltem, PlayltenR, PlayltensS,

and Playlten#ipé dhe pdttiamly Rlaydisd: reference this ATC sequence. It is
assuned here as shown that the AV stream data not in use by any Playltem

are del et ed fromtheleA\ér%tsre@ﬁmﬂﬂ‘vetn&elorAE%ﬁ;%%uec@ee abla% ﬁl%n%l% ey editing

has two ATC-sequences. The value of offset arrival assocl at ed

with the firstodeddC SRAYRNGE e s%%tchtfthzert%ea%% Et%‘étvaln%nq:flon

offset-arrival-tine[l) associ ated € seco sequence i $%%6t to

the val ues oTTAEE! e A GO {1 Rt B oyt TEHE Gtk PIGhIR chutst The

Virtual Plagéééé1§§eghgoée£§b&ﬁé%¥£n of the disk and storing them

into the memory of the reproduction apparatus. The
present invention can also set the number of files
recordable to the disk to a level below the upper limit.
In addition, the present invention can shorten the time
necessary for changing the Virtual PlayList in the disk
when the data of a Clip AV stream file are partially
deleted.

FIG. 53 shows the relationship between Clip and
PlayList when a Clip AV stream of which CPI is TU map is
partially deleted. The Clip before editing has one ATC-
sequence. The value of offset arrival time[0] associated
with this ATC-sequence is zero. It is assumed that
PlayIteml, PlayItem2, PlayItem3, and Playltem4 of the
Virtual Playlist reference this ATC-sequence. It is
assumed here as shown that the AV stream data not in use
by any PlaylItem are deleted from the AV stream of the
ATC-sequence.

The Clip after editing has two ATC-sequences. The

value of offset_arrival time[0] associated with the first
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When partially deleting the data of a dip AV streamfile, the Virtua

Pl ayLi st not using this deleted portion need not be changed in any manner.
When reproducing the PlayList of TU Map type, the reproduction apparatus
conpares IN-tine of the Playltem wth the value of offset-arrival-tinme of
ATC-sequence to find the ATC sequence pointed by the INtinme and the
QUT-time. For exanple, in the exanple shown in FIG 53, because IN-tine3
of PlayltenB is greater than offset-arrival-tine(=X) of the second
ATC-sequence, it is known that IN-tinme3 and OQUT-time3 of PlayltenB point

the second ATC-sequence. idheef otboxbng gegcrhbesad,system for recording
and reproducing the data having a DVR application structure wth

reference tootheebl 9eki ¢k BOE aRa pf | t hEsHBYA L ELNT Bhe' iy Ng4 & eproduci ng
-apparatus 1 shomﬁ n ﬁfG.'ﬂ4. Fgr]exa%ple,ﬂgﬁfﬁgﬁgt?%% ?%%%&%e§4§0 a

LSCPTOY, Bl eoneli i en el 9PUE N el P el oo

the  demndul 3t 8a”Har 2T o an e wekbher oY AL R P 1 e A es

ggteag:tsg Sgg%g ;’I&r%[ ?Jf;ﬁ.eég gﬁ?%gi#?%?;a%g b5 Or e 80 AYeSERSAM 20, £
PlayList need not be changed.

When partially deleting the data of a Clip AV
stream file, the Virtual PlayList not using this deleted
portion need not be changed in any manner.

When reproducing the PlayList of TU map type, the
reproduction apparatus compares IN time of the PlayItem
with the value of offset_arrival time of ATC-sequence to
find the ATC-sequence pointed by the IN time and the
OUT_time. For example, in the example shown in FIG. 53,
because IN time3 of Playltem3 is greater than
offset_arrival_time(=X) of the second ATC-sequence, it is
known that IN time3 and OUT_time3 of PlayItem3 point the
second ATC-sequence.

The following describes a system for recording and
reproducing the data having a DVR application structure
with reference to the block diagram of the moving picture
recording/repfoducing apparatus 1 shown in FIG. 44.

For example, information recorded to a recording

medium 10 constituted by an optical disk is read by a

18



source depacketizer 14 and the database to a controller 17. The source
depacketizer 14 depacketize the inputted AV streamand outputs the _
depacketized streamto a demultiplexer 15. The demultiplexer 15 separates
the data supplied fromthe source depacketizer 14 into video data(V),
audio data (A), and systemdata (S) and outputs themto an AV decoder 16
and a nul tiplexer 25. The AV decoder 16 decodes the inputted video data
and the audio data on the basis of the systemdata and outputs the
obt ai ned video signal froma termnal 18 and the obtained audio signal
froma termmsdd 19 ctiod erepderr&Sreiudi fe s gh sect i an 62 is supplied
with a video signal froma termnal 21 and an audio signal froma term nal

22. The vi defersdd@iidtds Bt Slensappit ey e i de Analyzale 24 Jhe video
signal outputted fromthe AV decoder. 16 is supplied as required to the

AV encoder 22 @nthit ey Vidae anel yaes 2 d of o 7Shd NGyl 060 §iyanal
er i#e I npu e

inputted fromthe termnal 21. The AV entod encodes t d video

i i 9. 6ianal tant Vi i gnal t he
signal and &&%&PA%}?(% aﬁ%t%ﬂéﬁ%éﬁ%#ﬁeé Pt Vhdee s %ré%gidﬁé]:

resul tant audi.o sign ata’ (S) correspon ta t he

S:"gggi ng to {he, mul td p&l’?é(eéai%?' SJ;%EIiveicgef)rgrﬁ]a’éﬁ/ezeéerr%c?dl?lnaatlc}/rze.& tihnetc! nputt éd
an AV stream and a database, supplying the AV stream to a
source depacketizer 14 énd the database to a controller
17.

The source depacketizer 14 depacketize the inputted
AV stream and outputs the depacketized stream to a
demultiplexer 15. The demultiplexer 15 separates the data
supplied from the source depacketizer 14 into video
data(V), audio data (A), and system data ($) and outputs
them to an AV decodér 16 and a multiplexer 25.

The AV decoder 16 decodes the inputted video data
and the audio data on the basis of the system data and

- outputs the obtained video signal from a terminal 18 and
the obtained audio signal from a terminal 19.

An AV encoder 23 of a recording -section 62 is
supplied with a video signal from a terminal 21 and an
audio signal from a terminal 22. The video signal is also
supplied to a video analyzer 24. The video signal

outputted from the AV decoder 16 is supplied as required

Lo the AV encoder 23 and the video analyzer 24 instead of
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signal and outputs the analysis result to the controller 17. In a term nal
33, a transport streamis inputted froma digital interface or a digital .
television tuner. The transport streamis supplied to the denultiplexer 15
via a swtch 27 and to a multiplexed stream anal yzer 26 and a source
packetizer 29 via a switch 28. Signals outputted fromthe nmultipl exer 25
via the switch 28 can- also be supplied to the nultiplexed stream anal yzer
26 and the source packetizer 29 instead of the signal from the switch 27.
The nul ti pl exed stream anal yzer 26 anal yzes the inputted signal and

out puts the anal ysdso resghdl t Onphecegontem! tieg ddrmihel spur ce packetizer 29
packetizes the inputted signal and supplies the resultant packets to an

ECC encoder 30. ThergatabasequdPutd e dds the copdidldevibitd $i3sa
supplied to the ECC encoder 30. The ECC encoder 30 attaches an error

correction 89hgogdeif® &hend NPMLaSh té0t§8¢99§ui£aﬁ9%f&é&“§§%%§§ata

resultant data to a nodul'ator 31. The npdulator 31 nodulates t

| nputted Tromyf heokOG ebepals SQ,a0d s oMLY gaf N RAPLE! £ g 4yl 0@ wite

section 32. e wite section executes' t pbrocessing Witihg the

data fnputteﬂsfr8§%£@§p8@9¥$&t95 §&et8n Q§i£§C€£d£ﬁg multiplexer 25,

The video analyzer 24 analyzes the inputted video
signal and outputs the analysis result to the controller
17.

In a terminal 33, a transport stream is inputted
from a digital interface or a digital television tuner.
The transport stream is supplied to the demultiplexer 15
via a switch 27 and to a multiplexed stream analyzer 26
and a source packetizer 29 via a switch 28. Signals
outputted from the multiplexer 25 via the switch 28 can
also be supplied to the multiplexed stream analyzer 26
and the'source packetizer 29 instead of the signal from
the switch 27.

The multiplexed stream analyzer 26 analyzes the
inputted signal and outputs the analysis result to the
controller 17. The source packétizer 29 packetizes the
inputted signal and supplies the resultant packets to an
ECC encoder 30. The database outputted from the
controller 17 is also supplied to the ECC encoder 30.

The ECC encoder 30 attaches an error correction
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medi um 10., The controller 17 has a storage section 17A for storing
various data, nanages the above-nentioned format, and controls each _
conponent for perform ng data recording and reproducing operations on the
recordi ng nmedium 10. The controller 17 is also connected to a drive 41

whi ch drives a magnetic disk 51, an optical disk 52, a magneto-optical

di sk 53, or a sem conductor nenory 54. It should be noted that the optical
disk 52 may. also be used as the recording medi um 10. The foll ow ng

descri bes the basic recording operations by use of an exanple in which the
movi ng pi ctagde riecdridd nigipepraidited NG appafadalsi tl ddsaldtmneddase an audi o
vi deo signal and records the encoded audio video signal. Fromthe term na

21 and the teysinadn?afa the a mREONH T SBCT | @hebiod@1Wréeo 33i gnal and an
audi o signal are inputted respectively. The video signal is inputted 81 in

‘the video an@ddmetdd wnd ddhe Ahmnaeders i e i csgnalg 158! so
inputted in the AV encoder 23. The AV encoder 23 encod%s(%ﬂe(%nputted

video si gnaloaipshiidize r&dcamaelt@mi&%a Py S Lhe desidan, %.Odfgg)evi deo
stream (V), encoded audio stream (A), and systeminfornation to the
mul tiplexer {25 te section 32 executes the processing of writing the

data inputted from the modulator 31 to the recording

medium 10. -

The controller 17 has a storage section 172 for
storing various data, manages the above-mentioned format,
and controls each component for performing data recording
and reproducing operations on the recording medium 10.

The controller 17 is also connected to a drive 41
which driﬁes é magnetic disk 51, an optical disk 52, a
magneto-optical disk 53, or a semiconductor memory 54,

It should be noted that the optical disk 52 may
also be used as the recording medium 10.

The following describes the basic recording
operations by use of an example in which the moving
picture recording/reproducing apparatus 1 itself encodes
an audio video signal and records the encoded audio video
signal.

From the terminal 21 and the terminal 22 of the

recording section 62, a video signal and an audio signal

are inputted respectively. The video signal is inputted
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The encoded video stream (V) is a MPEG 2 video streamfor exanple and the

encoded audio stream (A) is' a MEG audio streamor Dol by AC3 (tradenark)

audi o stream for exanple. The systeminformation (S) is encoded '

information for video and audio (including the byte sizes of encoded

pi cture and audi o franme and picture encoded type for exanple) or tinme

i nformati on such as AV synchronous. The mul tiplexer 25 multiplexes the

i nput streamon the basis of the input systeminformation and outputs the

mul ti pl exed stream The nultiplexed streamis a MPEG 2 transport stream or

a MPEG 2 pr t f I | 44 tyeamd,s i tted in
D G SRS £ALR | A SYALP) 8 2 @Sl Ay PLEXSEe S1E £aM 3, LY

the multiplexed stream ana an e source” pac 1 zer

source packeti 29_e e e. i nput | tjipl exed,stream jnt n AV
streanlconst%%%ﬁéh @ %%%?cﬁp%ac @ sl?ngﬁ%c%gr%%%%%gﬂjfﬁ'tﬁleaggﬁication
format of the recording nmedium.10., The AV,streamis added wth an error 82
correction entode b ?h%n ‘fEff}P%r“@féE@?‘ﬁgvh‘ﬁ?P %??%ﬂt?‘b%a%der 30,
‘the resultant. str an1ge|n podul at ed by the nodul ator 31 to be inputted in
the wite set¥idh 32¢ FHEPWFPt ENSefPHH t8B Y, £OGOFES IV I8¢ STream e to

the recording nediuym 10 on the basis of a control_ signal given by the
control | er 1qpcoded audio stream (A), and system information (A) fto

the multiplexer 25.

The encoded video stream (V) is a MPEG-2 video
stream for example and the encoded audio stream (A) is a
MPEG]1 audio stream or Dolby AC3 (trademark) audio stream
for example. The system information (S) is encoded
information for video and audio (including the byte sizes
of encoded picture and audio frame and picture encoded
type for example) or time information such as AV
synchronous.

The multiplexer 25 multiplexes the input stream on
the basis of the input system information and outputs the

- multiplexed stream. The multiplexed stream is a MPEG-2
Lransport stream or a MPEG—Z program stream for example.
The multiplexed stream is inputted in the multiplexed
stream anélyzer 26 and the source packetizer 29. The
source packetizer 29 encodes the input multiplexed stream
into an AV stream constituted by source packets in
accordance with the applicationlformat of the recording

‘medium 10. The AV stream is added with an error
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The foll ow ng describes an exanple in which a transport stream such as
digital TV broadcast inputted froma digital interface or a digital TV
tuner, not shown. Fromthe termnal 33, a transport streamis inputted.
There are two types of nethods of recording input transport streans. One
is the recording in a transparent manner and the other is the recording by
perform ng re-encodi ng-for the purpose of lowering recording bit rate. The
information for selecting one of these recording nmethods is inputted from
the termnal 20 as a user interface into the controller 17, which

control s thecset@et sh recesqd ngy neddottc Wiehn-decidh itth @nadiput  transport
streamin a transparent manner, the transport streamis inputted in the

mul ti pl exed &4 Lam aidl YaetodEr and, the, SO e o packeld zen, 28,4 Subsequently,
the processing up to the recording of the AV streamto the recording

e 204 odiea S0 A ANPUEr PN AP L RN NGy ofn T (IRLY AL 0 B3

signal and video signal” by encodi ng en re an 1 npu ransport

Stream by resceprof 99, | nd R AP AragShor L streAmihs, ipuiedyin the

denul ti pl exer 15. The de tiplexer i nput's a into
the AV decodes 46, The. Aed8OMS) nddi dEPSeSn 1k B 480 S SAmaNddnput s
signal given by the controller 17.
The following describes an example in which a
transport stream such as digital TV broadcast inputted
from a digital interface or a digital TV tuner, not shown.
From the terminal 33, a transport stream is
inputted. There are two types of methods of recording‘
input transport streams. One is the recording in a
transparent manner and the other is the recording by
performing re-encoding for the purpose of lowering
recording bit rate. The information for selecting one of
these recording methods is inputted from the terminal 20
as a user ipterface into the controller 17, which
controls the selected recording method.
When recording an input transport stream in a
transﬁarent manner, the transport stream is inputted in
the multiplexed stream analyzer 26 and the source
packetizer 29. Subsequently, the processing up to the

recording of the AV stream to the recording medium 10 is

the same as the above-mentioned recording of input audio
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reproduction video signal into the AV encoder 23. The AV encoder 23
encodes the input video and inputs the encoded video stream~V) into the
mul ti pl exer 25. On the other hand, the audio stream (A) and the system
information (S) outputted fromthe denultiplexer 15 are inputted directly
into the nmultiplexer 25. The nmultiplexer 25 nultiplexes the input stream
on the basis of the input systeminformati on and outputs the nultiplexed
stream Subsequently, the processing up to the recording of the AV stream
to the recording nedium10 is the sane as the above-nentioned recordi ng of
the input auslignal dewd svidab ssbynebhcodi egecddeny Thennovi ng picture
recordi ng/ reproduci ng apparatus 1 records an AV streamfile and, at the

sane tine, recordsitdie muyddiatd am dat &e:aiﬂy‘wﬂ@tétqrbaaﬁgpir@—ed with
this file. The application database information is generated by the

control | er 1dncdiend npt] tz@éomﬁﬁtpﬂraﬁ@ﬁ@;ﬁh@tf@%r%'Pﬁp&Etéé‘CJ[ﬁ'des the
novi ng picture 84 characteristics information fromthe video anal yzer 24,

anal yzer 26 and R bk Grnd TGPt G T (b e ahe ATy
is the user vi@égré\@f@amTW) nﬂ{jcggth-écéﬁlrgegggégcigri sIth!eC%\} 'He%ro etrI on from
16 decodes the video stream and inputs the resultant
repreoduction video signal into the AV encoder 23. The.AV
encoder 23 encodes the input video and inputs the encoded
video stream (V) into the multiplexer 25.
On the other hand, the audio stream (A) and the
system information (S) outputted from the demultiplexer
15 are inputted directly into the multiplexer 25. The
multiplexer 25 multiplexes the input stream on the basis
of the input system information and outputs the
multiplexed stream. Subsequently, the processing up to
the recordihg of the AV stream to the recording medium 10
is the same as the above-mentioned recording of the input
audio video signals by encoding them.
The moving picture recording/reproducing apparatus
1l records an AV stream file and, at the same time,
records the application database information associated
with this file. The application database information is

generated by the controller 17. The input information

into the controller 17 includes the moving picture
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‘the video anal yzer 24 is generated by the noving picture
recordi ng/ reproduci ng apparatus 1 when the noving picture _
recordi ng/ reproduci ng apparatus 1 itself encodes video signals. The video
anal yzer 24 anal yzes the contents of an input video signal to generate
information associated with an image of characteristic mark points in the
input noving picture signal. This information includes indicating

i nformation about the imge of the <characteristic nmark points such as the
program start point, scene change point, and CMstart/end points for
exanpl e in tbeatraptérvstbos sighatmalibs fRéAr 68é | PId&b Senalpetudes, a
thunbnail of this image. The image indicating information 1s inputted in

the mul tipl exee 2% yidedhechs&pnétob] 8Fidd . i Nt &h PEEXH Nghd he encoded
picture of the inage of the mark points indicated by the controller 17,

the rrultlplmgtlgﬁeieauweeaﬂeaﬁgﬁyeée 26f OLIRL{QD © th@ttmm oded
picture AV streamto the controll 17. The 85 contro 17 stores t he

type of charagkgrhstigni QM ngﬁ{ﬁ 2 A&ﬁl%ﬁelg gs& %Pfornatlon on

the AV streant of that enco pi cture. stream characteristic
information § mul ti pl exed streantanalyzer 26 is associated with the
AV streantenco ed |nfornat|on to be recorded, which is

The moving picture characteristics information from
the video analyzer 24 is generated by the moving picture
recording/reproducing apparatus 1 when the moving picture
recording/reproducing apparatus 1 itself encodes video
signals. The video analyzer 24 analyzes the contents of
an ilnput video signal to generate information associated
with an imege of characteristic mark points in the input
moving picture eignal. This information includes
indicating information about the image of the
characteristic mark points such as the program start
point, scene change point, and CM start/end points for
example in the input video signal. This information also
includes a thumbnail of this image. The image indicating
information is inputted in the multiplexer 25 via the
controller 17.

When multiplexing the encoded picture of the image
of the mark points indicated by the controller 17, the
multiplexer 25 returns the address information on that

encoded picture AV stream to the controller 17. The
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generated by the noving picture recording/reproducing apparatus 1. For
exanple, this information includes |~ picture tine stanp and address

i nformation, STC discontinuity information, program contents change
information, and arrival tinme and address information in the AV stream
The | -picture tinme stanp and address information in the AV stream provide
the data to be stored in the above-. nentioned EP-map. The STC
discontinuity information in the AV stream provides the data to be stored
in the above-nentioned Sequencel nfo. The program contents change

i nformation ¢onthel kaf siT eatopesvillestyhe siatehd fadiger5d©f€0iddyd ey
Programi nfo. The arrival tine and address information in the AV streamis

stored in theebboirey Dentsotied JeEreds MWefnLeasdi g @nd rRPSPOFd St ream
inputted fromthe termnal 33 in a transparent manner, the nulti pl exed

stream anal yzert26t detesdsathectpge of the 86 characteristics mark' points
in the AV streamto gene-rate its type and address information. This

information provides the datat %ht%lerailt%lrﬁ% 0 the GipYark.. The AV stream
characteristics information fromthe multiplexed streamanalyzer 26
is.stored irhﬁﬂﬁ%ﬁf%?@@ stEA4R AALPPIBLI98); 9T 108 AU SITSAT the av

stream encoded information to be recorded, which is

generated by the moving picture recording/reproducing

apparatus 1. For example, this information includes I-

picture time stamp and address information, STC

discontinuity information, program contents change

information, and arrival time and address information in

the AV stream.

The I-picture time stamp and address information in
the AV stream provide the data to be stored in the above-
mentioned EP_map. The STC discontinuity information in
the AV stream provides the data to be stored in the
above-mentioned SequenceInfo. The program contents change
information in the AV stream'provides the data to be |
stored in the Programinfo. The arrival time and address
‘information in the AV stream is stored in the above-
mentioned TU map.

When recording a transport stream inputted from the
terminal 33 in a transparent manner, the multiplexed

stream analyzer 26 detects the image of the
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The user command information fromthe termnal 20 includes the information
for specifying a desired reproduction interval in the AV stream the ,
character text describing the contents of this reproduction interval, and
the tine stanps in AV stream of book marks and resume points to be set to
user-desired scene. These pieces of user command information are stored in
the database of the PlayList. On the basis of the above-nentioned i nput
information, the controller 17 generates a database (Cip Information) of
AV stream a database of the PlayList, managenment information (info.dvr)

for the recosigdeaceont €0iss ofateps 8608 di Mo KB AW L ar@neh the dupnai |
I nformation. As with an AV stream these pieces of database infornmation

are processetk dyrfhe H& 4EaFOEs heskidg: gnd @@ﬁrs_eoﬂnif%&)ma%%%ger 30 and

the nodulator 31 to be inputted in the wite section 32. On the basis of

the control i Spaheg! ¥6D B¥ch o CODtL0LI s A7, ARG LA BT section 32

records this database information t recordi ng nt un1ﬁ0 gs
oper at rons of 1 eprafuct: St A PElB I Y TG PRSI TATIAY 8t  eam
file and aﬂﬁ&iﬁﬁgiggegaééngﬁ éﬂ£f§gg£i?g'is_stored in a database

(Clip Information) of the AV stream.

The user command information from the terminal 20
includes the information for specifying a desired
reproduction interval in the AV stream, the character
text describing the contents of this reproduction
-interval, and the time stamps in AV stream of book marks
and resume points to be set to user-desired scene. These
pieces of user command information are stored in the
database of the PlayList. |

On the basis of the above-mentioned input
information, the controller 17 generates a database (Clip
Information) of AV stream, a database of the PlayList,
management information (info.dvr) for the recorded
contents of the recording medium 10, and the thumbnail
information. As with an AV stream, these pieces of
database infofmation are processed by the ECC (Error
Checking and Correction) encoder 30 and the modulator 31

to be inputted in the write section 32. On the basis of

the control signal given by the controller 17, the write

87



First, the controller 17 instructs the read section 11 of the reproducing
section 61 to read the application database information. In response, the
read section 11 reads the application database information fromthe
recordi ng medi um 10, the database information being inputted in the
controller 17 via the denodul ator 12 and the ECC (Error Checking and
Correction) decoder 13. On the basis of the application database, the
controller 17 outputs a list of PlayLists recorded to the recording nmedi um
10 to the user interface of the termnal 20. Referencing the list, the

user sel ect sextllayl3strd@rdie BN QRUGEFAs MINGDd s ditRUtHLd H the
controller 17. The controller 17 instructs the read section 11 to read

the AV strealdddBmpertany fPrad NesBRIQAUS it 0fa ddiss reh@iticht . | N
response, the read section 11 reads this AV streamfromthe recording

medi um 10, whi ch i §LNpUS ] o e t] 4 _vi.a_tkhe
denodul ator 12 and%P%eEgé%ggéggoggggfggg§8@?%egggE?cgﬁgésgéEé?i%gr 14
converts th ] havi ng the application format of the recording
medi um into & stream which can be inputted in the denultiplexer 15. The

doml 1 plexer 15 190U SeckB b, ALSREOUGT LE8yr e bieR BLgam () audio
interval and application database information.

First, the controller 17 instructs the read section
11l of the reproducing section 61 to read the application
database information. In response, the read section 11
feads the application database information from the
recording medium 10, the database information being
inputted in the controller 17 via the demodulator 12 and
the ECC (Efror Checking and Correction) decoder 13.

On the basis of the application database, the
controller 17 outputs a list of PlayLists recorded to the
recording medium 10 to the user interface of fhe terminal
20. Referencing the list, the user selects a PlayList to
be reproduced, which is inputted in the controller 17.
ihe controller 17 instructs the read section 11 to read
the AV stream file necessary for the reproduction of this
PlayList. In response, the read section 11 reads this.AV
stream from the recording medium 10, which is inputted in
the source depacketizer 14 via the demodulator 12 and the

ECC decoder 13.
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(Playltem of the AV stream specified by the controller 17. The AV decoder
16 decodes the video streamand the audio streamand outputs the resultant
reproduction video signal and reproduction audio signal fromthe term nal
18 and the termnal 19 respectively. If the PlayList of EP-map type

sel ected by the user is reproduced hal fway, the controller 17 instructs
the read section 11 to read the data fromthe address of the |-picture
‘having the PTS nearest to the specified tinme. If the PlayList of TU map
‘type selected by the user is reproduced hal fway, the controller 17

instructs the readngecddpidlydpdigad e ld@t@m{‘;%gest rsl%neeg?%{{ 253%(%%?

source packet having the arrival tinme nearest to t

Further, wh u h program i ndexi.ng point and
e nncRsf e UERL SBhERLS: PolE RLETE NEno PLOGE AL LAIEXATG PO
I nf or mati on le,.this selecti eratio

. a , n is.perforned by 89
di spl ayi ng t%n€%g£u§€¥e e eC%ntR%nbﬁngg?ﬂab% PP@Ldg?f{thfiﬁﬂéging
[ d int .of ram_stored . in the i pMark an
Cel ect i ng ant? raghid REPBEYOMRLBYR P CEBRIES 1 et caif 1 1A ater ohP he basi s
of the contgnts of the Cip Information, determnes the read position of
the AV strea %uﬁb@?%dsFF%ﬁgtﬁg)re%B?H?n@tream (A), and system

information (S} constituting the reproduction interwval
{(PlayItem) of the AV stream specified by the controller
17. The AV decoder 16 decodes the video stream and thée
audio stream and outputs the resultant reproduction video
signal and reproduction audio signal from the terminal 18
and the tgrminal 19 respectively.

If the PlaylList of EP map type selected by the user
is reproduced halfway, the controller 17 instructs the
fead section 11 to read the data from the address of the
I-picture having the PTS nearest to the specified time.

If the PlayList of TU map type selected by the user
is reproduced halfway, the controller 17 instructs the
read section 11 to read the data from the address of a.
source packet having the arrival time nearest to the
specified time.

Further, when the user selects a mark from the
program indexing point and scene change point of a
bprogram stored in the ClipMark in the Clib Information

{for example, this selecting operation is performed by
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medi um 10 and instructs the read section 11 to read that AV stream

Nanmely, the controller 17 instructs the read section 11 to read the data
fromthe |I-picture at the address nearest to the address on the AV stream
in which the user-selected inage is stored. The read section 11 reads the
data fromthe specified address and these data are inputted in the
denul ti pl exer 15 via the denodulator 12 and ECC decoder 13 to be decoded
by the AV decoder 16, thereby reproducing the AV data indicated by the
address of the mark point picture. The follow ng describes the editing of

AV duct
streans &ysphe, gﬂaﬁrtov}\!}g@ dde. usero el s goc}?_g%ﬁ{%f aﬂia {£pt oduction

route by speC|fy|n e reproduction intervals m¥ecorded to

the recordi nge ngl { r 0 he | N point and QUT-poi nt
Bl U Jd 4 rh{e/aﬁ)éfﬁto aﬁ?&u%‘ r%b éﬁaﬁq%gq POIE 4 FESF

of the reproduction int are from er i hal t he

terf 17" The control
dat abase of St ohp B MO 267 17 S Phprotuitash (G e -
Pl aylt th ts t t ly del ete the AV st

Fecorded 10 TRETRCORH Ho TR ot Lie 11 micst reh® e (e 04 ot i on

interval is |n utted f t he
fents of {Re Clip Information, determines the read

position of the AV stream supplied from the recording
medium 10 and instructs the read section 11 to read that
AV stream.

Namely, the controller 17 instructs the read
section 11 to read the data from the I-picture at the
address nearest to the address on the AV stream in which
the user-selected image is stored. The read section 11
reads the data from the specified address and these data
are inputted-in the demultiplexer 15 via the demodulator
12 and ECC decoder 13 to be decoded by the AV decoder 16,
thereby reproducing the AV data indicated by the address

" of the mark point picture.

The following describes the editing of AV streams
by the user.

When the user wants td génerate a new reproddction
route by specifying the reproduction intervals of an AV
stream recorded to the recording medium 10, the
information about the IN—point and OUT-point of the

reproduction interval are inputted from the terminal 20
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termnal 20 of the user interface into the controller 17. The controller
17 changes the Pl ayLi st database so that only the necessary AV stream
portion is referenced. The controller 17 also instructs the wite section
32 to delete the unnecessary stream portion of the AV stream On the
basis of the change in the Cip AV stream the controller 17 changes the
contents of the Cip Information file. The foll ow ng describes an
operation in which the wuser wants to generate a new reproduction route by
speci fying the reproduction intervals of an AV stream recorded to the

recording Mok URd 0,888 LORDEELCE NS ERITQUMELLILL M #1 vahs seand essly.

In this case, the controller 17 nust generate a database of a group

Pl ayLi st ' ' P tiall
o oncode and”s SEouT T bt b TRE Syt acy S ek e SRS AR

connecti on ' oduction inter s..91 First, the
I nformati onp% r%‘ﬁegg%%\%ﬁp%&%feo%ﬁ%{%%} :b%%—%]fv ri]sd @l‘a oF HES )of t he
reproduction interval i i nputted fromthe term.nal 20 of .the _user

g dher th T@oﬁﬁr&ﬁ v1 fehedis J'&’t% Bhe read

interface into thé controll esrerlfa“itﬁe
section 11 to_read the d tg.necessar for, repro ucinP the picture of the
5&_ 0, the

| N-poi nt and® tHe OIS Ry o FRe phfeerding medium

information of the deletion‘interval is inputted from the
terminal 20 of the user interface into the controller 17.
The controller 17 changes the PlayList database so that
only the necessary AV stream portion is referenced. The
controller 17 also instructs the write section 32 to
delete the unnecessary stream portion of the AV stream.
On the basis of the change in the Clip AV stream, the
controller 17 changes the contents of the Clip
Information file.

The following describes an operation in which the
user wants to generate a new reproduction route by
specifying the reproduction intervals of an AV stream
recorded to the recording medium 10 and connect these
reproduction intervals seamiessly. In this case, the
contrqller 17 must generate a database of a group
(PlayList) of AV stream reproduction intervals
(PlayItems) and partially re-encode and re-multiplex the
video stream in the proximity of the connection point

between the reproduction intervals.
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the read section 11 reads the specified data fromthe recording nmedi um 10,
these data being inputted into the denultiplexer 15 via the denodul ator
12, the ECC decoder 13, and the source depacketizer 14. The controller 17
anal yzes the streaminputted in the denultiplexer 15, determ nes the video
stream re-encodi ng nethod (changing of picture_coding-type and assi gnnent
of encoded bit anount to be re-encoded) and the video streamre-

mul ti pl exi ng net hod, and supplies the determ ned nmethods to the AV encoder
23 and the multiplexer 25. Next, the demultiplexer 15 separates the

inputted video strgamd Ntgea WirdeRastbaawe( Yhe. p@'&gﬂ'ﬁ."@i grsiheamy(A), and
systeminformation (S the video streamincludes” "data to be inputted in

e, AY. decodas: 36" an anlyr 438 Al %086 KR da b b drghe rpi Ui pl exer

25." The forner ata 1s required for re-enco are coded by
stream The {RTar Gl Bt os g e R AR HEer e e R ot
mputtod LRI 1T B Exo T 25 1 PRETHASEE o SRE TR TDFoR SFRpuL t ed
MATHRS ST ST S L DS Sl

picture of the IN-point and the OUT-point. In response,
the read section‘ll reads the specified data from the
recording medium 10, these data being inputted into the
demultiplexer 15 via the demcdulator 12, the ECC decoder
13, and the source depacketizer 14. The controller 17
analyzes the stream inputted in the demultiplexer 15,
determines the video stream re-encoding method (changing
of picture coding type and assignment of encoded bit
amount to be re-encoded) and the video stream re-
multiplexing method, and supplies the determined methods
to the AV encoder 23 and the multiplexer 25.

Next, the demultiplexer 15 separates the inputted
video stream into a video stream (V), an audio stream (A),
and system information {S). The video stream includes
“data to be inputted in the AV decoder 16 and “data_to
be directly inputted in the multiplexer 25.7 The former
data is required for re-encoding, which are decoded by
the AV decoder 16 to be re-encoded by the AV encoder 23

to provide a video stream. The latter data are copied
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mul ti pl exed streamis processed by the ECC (Error Checking and Correction)
encoder 30 and the nodulator 31 to be inputted in the wite section 32. On
the basis of a control signal given by the controller 17, the wite
section 32 records the AV streamto the recording nedium10'. FIG 54 is
the flowhart describing a recording operation of the noving picture
recordi ng/ reproduci ng apparatus 1 when recording a dip AV streamfile and
associated Cdip Information file to newy record an AV streamas a dip.
In step S11, the controller 17 puts, into a file, the transport stream
obtai ned by @RGEAINY M R SsdFOR I BdalnJJa s, theet gnaigal 22 or

a transport stream inputted fromthe digital interface of the termnal 33,

ontrol tor 17 o AR R Y PR e SRR |

Thesequencar i (B ARt o ed wi th the above- montoned AV Stream |
Leseci ated wth  hOMErGoBste S $heISRTAER I 1P R (e 1)

controller 17, the multiplexer 25 multiplexes the input
stream and outputs the resultant multiplexed stream. The
multiplexed stream is processed by the ECC (Error
Checking and Correction}) encoder 30 and the modulator 31
to be inputted in the write section 32. On the basis of a
control signal given by the controller 17, the write
section 32 records the AV stream to the recording medium
10.

FIG. 54 is the flowchart describing a recording
operation of the méving picture recording/reproducing
apparatus 1 when recording a Clip AV stream file and
associated Clip Information file to newly record an AV
stream as a Clip.

In step S11, the controller 17 puts, into a file,
the transport stream obtained by encoding AV inputs from
the terminal 21 and the terminal 22 or a transport stream
inputted from the digital interface of the terminal 33,
generates a Clip AV stream file, and records it.

In step 512, the controller 17 generates the

Cliplnfo (FIG. 8) associated with the above-mentioned BV
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AV streamfile. In step 515, the controller 17 generates the CPlI (EP-map

or TUmap) (FIG 24, FIG 25 and FIG 26) associated with the
above-nentioned AV streamfile. In step S16, the controller 17 generates

the dipMark associated with the above-nentioned AV stream file. In step
S17, the controller 17 records the Cip Information file (FIG 8) in which"
t he above-nentioned diplnfo, Sequencelnfo, Program nfo, CPl, and i pMark
are stored. It should be noted that the above-nentioned processes have

been described in a tinme-dependent manner; actually, however, step S11
through step;S16. Prefptes at the sane tinme. The fol low ng describes an '
exenpl ary operation for generating the Sequencelnfo (FIG 13) when newy

recordi ng an AV Stﬁ%g@fgiigfgiFh%%ﬁﬁg{%§ﬁﬁ%¥ﬁ§ﬂ¥§%ﬂ§%i§§§f€ﬁmhart shown

in FIG 55. This processing i'S ex ‘?gan1ana|yzer
Cransport pattaigiesti SEEF CRbiat=0riehes ARt ceroeove et fonebn AT
sFart is sepgvﬁgtéggmsgfféFine, atc id and stc id are set.

In step S14, the controller 17 generates the
ProgramInfo (FIG. 15) associated with the above-mentioned
AV stream file. |

In step S15, the controller 17 generates the CPI
{(EP-map or TU-map) (FIG. 24, FIG. 25 and FIG. 26}
associated with the abb§e~mentioned AV stream file.

In step S16, the controller 17 generates the
ClipMark associated with the above-mentioned AV streanm
file.

In step S17, the controller 17 records the Clip
Information file (FIG. 8} in which the above-~mentioned
ClipInfo, Sequencelnfo, ProgramInfo,.CPI, and ClipMark

~are stored.

It should be noted that the above-mentioned
processes have been described in a time-dependent manner;
actually, however, step S11 through step S16 operates at
the same time.

The following describes an exemplary operation for

generating the SequenceInfo (FIG. 13) when newly

recording an AV stream as a Clip with reference to the
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In step S32, the nultiplexed stream anal yzer 26 analyzes the PTS of the
access unit (for exanple, picture or audio frane) included in the AV _
stream In step S33, the nultiplexed stream anal yzer 26 checks if the PCR
packet has been received. If the decisionis No in step S33, then the
procedure returns to step 532; if the decision is Yes, the procedure goes
to step S34. In step 534, the nmultipl exed stream anal yzer 26 checks if
STC di scontinuity has been detected. If the decision is NO the procedure
returns to step S32; if the decision is YES, the procedure goes to step

S35. It shogl glvdrea MOt Skbdbatn 16! hes cageief dribe RERnRacGketexacRERigv ed
first after starting the recording, the procedure always goes to step S35.

In step S35,;4 hﬁq@%ﬁi@iﬁ&%@e&%@@éﬁr@%yﬂﬁe@@6 A Sk hen Netera { addr ess)
of the transport packet which transmts the first'PCR of the new STC. 95

In step S36, the cant rsogelpersg,Ji?’ %ﬁltes dhe2Rqe ng_geggeq}ga%qhgnunber as

the source packet number "at which to start the STC sequence. mely, SPN
ST ST S BBt SRS e SRR AR G AT SR
sequence anckamely, SPN_ATC_start is set. At the same time, atc_id

and stc_id are set.

In step $32, the multiplexed stream analyzer 26
analyzes the PTS of the access unit (for example, picture
or audioc frame) included in the AV stream.

In step S33, the multiplexed stream analyzer 26
checks if the PCR packet has been received. If the
decision is No in step $33, then the procedure returns to
step S32; if the decision is Yes, the procedure goes to
step 534.

In step S34, the multiplexed stream analyzer 26
checks if STC discontinuity has been detected. If the
decision is NO, the procedure returns to step $32; if the
decision is YES, the procedure goes to step $35. It
should be noted that, in the case of the PCR packet
received first after stafting the recording, the
procedure always goes to step S35.

In step S35, the multiplexed stream analyzer 26
gets the number (address) of the transport packet which

transmits the first PCR of the new STC.
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sets themto presentation-start-tine and presentation-end-tine
respectively and, on the basis thereof, generates Sequencelnfo (FIG 13).
In step S38, the controller 17 checks if the last transport packet has
been inputted. If the decision is No, the procedure returns to step 532;

if the decision is Yes, the processing cones to an end. The foll ow ng
descri bes an exenplary operation for generating Program nfo (FIG 15) wth
reference to the flowhart shown in FIG 56. This processing is executed
in the nultiplexed stream anal yzer 26 shown in FIG 44. In step S51, the

nul tiplexed streamianaltepersidh tekeckntirbla drf anspRids paeKabokRe! udi ng
PSI/SI has been received. The transport packet of PSI/SI is PAT, PMI, SIT

packets, to fentsedRecdide niBldel 2 tHANSHOFLe RRCKE t ks ﬁcri bes
the service information of a partial transport stream specified by the DVS

standard. Ingsi@p t55saif the %iéé@%ﬂée No 29 R QR0 e rsgc%gggis}g

.step 96 S51; if the decision is Yes, e procedure"goes to ste

PSS have Shangat Ramsiy KErs Sl etk ah el e %8 not the contents of
PAT, PMI, and SIT Irf'la\éete%a(\s%ﬁhq:@l edcofnrt%rgltlré?:i r1 TC %nettesntt%ea%its%%% yWer €
start PTS and display end PTS of the STC sequence and
sets them to presentation start time and
presentation end time respectively and, on the basis
thereof, generates SequencelInfo (FIG. 13).

In step 538, the controller 17 checks if the last
transport packet has been inputted. If the decision is No,
the procedure returns to step S32; if the decision is Yes,
the-processing comes to an end.

| The following describes an exemplary operation for
generating ProgramInfo (FIG. 15) with reference to the
flowchart shown in FIG. 56. This processing is executed
in the multiplexed stream analyzer 26 shown in FIG. 44.

In step S51, the multiplexed stream analyzer 26
checks if a transport packet including PSI/SI has been
received. The transport packet of PSI/SI is PAT, PMT, SIT
packets, to be more specific. SIT is a transport packet
which describes the service information of a partial

transport stream specified by the DVB standard. 1In step

S51, if the decision is No, the procedure returns to step
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received before, If the contents are found not changed, the procedure
returns to step S51. If the contents are found changed, the procedure goes
to step S53. It should be noted that in the case of the PSI/SI received
first after starting the recording, the procedure always goes to step
S53. In step S53, the controller 17 gets the nunber (address) of the
transport packet which transits a new PSI/SI and its contents. In step
S54, the controller 17 generates the information of Program sequence to
generate Programinfo(FIG 15). In step S55, the controller 17 checks if

the last trswispart tpackiicihsisomean Yamutiied pddcddirdeiced an isk o, the
procedure returns to step S51; if the decision is Yes, the processing
comes to ang®xd. The foll ow ng describes an exenplary operation for
generating EP map with reference to the flowhart shown 97 in FIG 57. This

processing is execqhegtggi the, mukt Lnﬁll%&gqegeaeg%am xta@l&g%@rsa wn in FlG

44, I n step S71, the multipl exed stream anal yzer sets e video PID of

the AV prografadias be rgrordsttedds éf‘epémﬁé‘zsf’r&we AHA/8d Nckyflss b Weror
nore videos, the video PID of each of themis set.
is checked whether or not the contents of PAT, PMT, and
SIT have each changed from their contents as they were
received before, If the contents are found not changed,
the procedure returns to step S51. If the contents are
found changed, the procedure goes to step S$53. It should
be noted that in the case of the PSI/SI received first
after starting the recording, the procedure always goes
-to step S553.

In step S53, the controller 17 gets the number
(address}) of the transport packet which transits a new
PSI/SI and its contents.

In step S54, the controller 17 generates the
information of Program-sequence to generate
ProgramInfo (FIG. 15).

In step 555, the controller 17 checks if the last
transport packet has been inputted. If the decision is No,
the procedure returns to step S51; if the decision is Yes,
the proceséing comes to an end.

The following describes an exemplary operation for

generating EP map with reference to the flowchart shown
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In step S72, the nultiplexed stream anal yzer 26 receives the transport
packet of video. In step S73, the nultiplexed stream anal yzer 26 checks if
t he payl oad (the data portion followi ng the packet header) of the
transport packet starts with the first byte of the PES packet (the PES
packet is a packet specified in MPEG 2 and packetizes el enentary streans).
This can be known by checking the value of "payload-unit-start-indicator"
in the transport.packet header. If this value is 1, the transport packet
payl oad starts with the first byte of the PES packet. If the decision is

No in step S&3,riche 9or oceHike prelékRs nl ist eRecdtdd iih e decision is Yes,
the procedure goes to step 574. In step S74, the nmultipl exed stream

anal yzer 26 mfhegkse:{dd tdierday | oo wied e R wacketrsd ards. with the first
byt e of sequence-header-code ("Ox000001B3" of 32- bit length) of MPEG

video. If the dec'ihoﬁtbﬁ %@1'“t%%eﬁmﬁ%1%1%xebh%t&%%ﬁﬁ%%%ﬁ 2R UBRS 1o Step
572; if the decision Yes, 'the procedure goes to step 575. In step 575,

the control Is%tsﬂt&és%kag@ 8 P d TAPSPACY, BRCkE 85y gy mgint. In

step 576, gets the packet nunber o t he ve- nentlone packet, the PTS of
the l'p'CtL”Eiénéy ﬂggbyﬁtgkream includes two or more wvideos, the

video PID of each of them is set.

In step S72, the multiplexed stream analyzer 26
rgceives the transport packet of video.

In step S73, the multiplexed stream analyzer 26
checks if the payload (the data portion following the
packet header) of the transport packet starts with the
first byte of the PES packet (the PES packet is a packet
specified in MPEG~2 and packetizes elementary streams).
This can be known by checking the value of
“payload unit start indicator” in the transport packet
header. If this wvalue is 1, the transport packet payloéd
starts with the first byte of the PES packet. If the
decision is No in step S73, the procedure returns to step
$72; if the decision is Yes, the procedure goes to step
S74.

In step 574, the multiplexed stream analyzer 26
checks if the payload of the PES packet starts with the
first byte of sequence header code (“0x000001B3“ of 32-

bit length) of MPEG video. If the decision is No in step
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t he above-nenti oned sequence-header-code, and the PID of the video to
whi ch the entry point belongs to generate an EP map. In step 577, the

mul ti pl exed stream anal yzer 26 determ nes whet her or not the current

packet is the transport packet which is inputted last. If the current

packet is not the | ast packet, the procedure returns to step 572. If the
current packet is the |ast packet, the processing cones to an end. FIG 58

shows the flowhart describing a nmethod of
The foll owi ng descri bes

step 591,

generating the Real PlaylList.
this method with reference to the bl ock di agram of
the noving Pi&t vitee rnecoraiungd reprnoduci g sipparsis i £ stroowdddi sildG. 44.
the controller 17 records a dip AV stream In step 592, the

In

control | er 1% gerer dttes FRtayddistd )godFItG Xdp eorstituted by Playltem (FIG

36) which covers 99 al

there is an STC di geoRtiepuists, peihat donti-be 16 B 7aRg e sPHRBLICSEEnicS

constituted by two or

the connect ot igdrkdetawan the R adhans. | n step S93, the

controller

17 generates
In step 576, gets the packet number of the above-

mentioned packet, the PTS of the I-picture starting with
the above-mentioned sequence_header code, and the PID of
the video td which the entry point belongs to generate an
EP map.

In step 577, the multiplexed stream analyzer 26
determines whether or not the current packet is the
transport packet which is inputted last. If the current
packet is not the last packet, the procedure returns to
step 572. If the current packet is the last packet, the
processing comes té an end.

FIG. 58 shows the flowchart describing a method of
generating the Real PlayList. The féllowing describes
this method with reference to the block diagram of the
moving picture recording/reproducing apparatus 1 shown in
FIG. 44.

In step S91, the controller 17 records a Clip AV
stream.

In step S92, the controller 17 generates PlayList ()}

(FIG. 31) constituted by PlayItem (FIG. 36) which covers

99

reproduci bl e range of the above-nentioned Cip.

nore Playltens, the controller 17 al so determ nes
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UTAppl nf oPl ayLi st (). U Appl nfoPl ayList() includes the information for
describing the contents of the PlayList for the user. Its description wll
be skipped herein. In step S94, the controller 17 generates PlayListMrk
(its description will be skipped herein). 1In step S95, the controller 17
generates MakersPrivateData (its description will be skipped herein). In
step S96, the controller 17 records the real PlayList. Thus, every tine a
Clip AV streamis recorded, one Real PlayList file is generated. FIG 59
shows the flowchart describing a nmethod of generating a Virtual PlayList.

In step Sillall heepepiwdilslé oramfe ot Real albbvytmait i sreedrateih t o rithe di sk
(the recording nmedium 10) is specified through the user interface. Then,

fromthe regi@escis o rargedtdcédiniiesy B ayti st txde repidied i on 100
interval pointed by INpoint. and OUT-point is specified through the user

interface. I sfePsSIl2stbensOntsaldasy 1€w&h@ﬁl‘r§ofé B NEyTEGR 0qULL i on

i nterval specifying operation by the user has all been conpleted If the

user vants {QosehepteAm 7!l &S V@ cdhiites e@ﬂ@%&%é@i&&%&%f&f‘on
above-specified
between the Playltems.

In step 593, the controller 17 generates
UIAppInfoPlayList (). UIAppInfoPlayList(} includes the
information for describing thg contents of the PlayList
for the user. Its description will be skipped herein.

In step S94, the controller 17 generates
PlayListMark (its description will be skipped herein).

In step S95, the controller 17 generates
MakersPrivateData (its description will be skipped
herein) .

In step 596, the controller 17 records the real
-PlayList.

Thus, every time a Clip AV stream is recorded, one
Real PlayList file is generated.

FIG. 59 shows the flowchart describing a method of
generating a Virtual PlayList.

In step S$111, the reproductibn of one Real PlayList
recorded to the disk (the recording medium 10) is

specified through the user interface. Then, from the

reproduction range of that Real PlayList, a reproduction
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reproduction interval, the procedure returns to step Sill. If the
reproducti on range specifying operation by the user has all been conpleted
in step S112, the procedure goes to step S113. In step 5113, the
connection state (connection-condition) between the two reproduction
intervals to be continuously reproduced is determ ned by the user through
the user interface or by the controller 17. In step 5114, the user
specifies the sub-pass information (audio after recording) through the
user interface. If the user generates no sub-pass information, this step
i s skipped. ifhieeswubt passnied dpyailiiopoist sdod edliTipoine SubRlayitiesgin the
Pl ayLi st but is unnecessary for the description of the present invention,
so that its tessudlptilon wsét betskipped. In step 5115, the controller 17
generates PlayList() (FIG 28) on the basis of the user-specified 101

reproduction range irhfgrapatgion anthd heonta@inest ilon geedist i1@nthln step 3116,
the controller 17 generates UTApplnfoPlayList(). UTAppPl ayList() includes

the informetderodect 068CihbiPgal NepeONt $MS Hle @Y Hy fGle (die user. The
description wll be skipped in the present
has all been completed. If the user wants to select an
interval to be réproduced following the above-specified
reproduction interval,lthe procedure returns to step S1ll.

If the reprodubtion range specifying operation by
the user has all been completed in step $112, the
procedure goes to step S113.

In step S113, the connection state
(connection condition) between the two reproduction
intervals to be continuously reproduced is determined by
the user through the user interface or by the controller
17.

In step S114, the user specifies the sub-pass
information {(audio after recording) through the user
interface. If the user generates no sub-pass information,
this step is skipped. The sub-pass information is stored
in the SubPlayItem in the PlaylList but is unnecessary for
the description of the present invention, so that its
description will be skipped.

In step S115, the controller 17 generates

ElayList() (FIG. 28) on the basis of the user-specified
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enbodi nent. In step 3117, the controller 17 generates PlayListMrk (of

whi ch description will be skipped in the present enbodinent). In step _
S118, the controller 17 generates MakersPrivateData (of which description
will be skipped in the present enbodinent). In step S119, the controller
17 records the Virtual PlayList file to the recording nedium 10. Thus,
fromthe reproduction range of Real PlayLists recorded to the recording
medi um 10, the user selects the reproduction intervals to be viewed by the
user and one Virtual PlayList file is generated for each group of the

user - sel ect etkpephodticin ofandd ernved suathlda £ shaws the flowchart
describing a nethod of PlayList reproduction. In step 5131, the controller

17 gets the cdmfertmadn arprabottod nfo.dvr, dip Information file, 102
PlayList file, and thunbnail file to generate a GUJ screen showing a |ist

of Playlists recorded skesd ba1d knel tharheqqed Ay gedbumil) . displaying

the generated list on the GQUJ through the user interface. In step 5132,

the contr ol l@inddy SHMEa Jiles £l AY Lithpp#95¢iiRiing LAQLMRY eeonto the GU
screen on the basis
information for describing the contents of PlayList for
the user. The description will be skipped in-the present
embodiment.

In step S117, the controller 17 generates
PlayListMark (of which description will be skipped in the
present embodiment).

In step 5118, the controller 17 generates
MakersPrivateData (of which description will be skipped
in the present embodiment).

In step S119, the controller 17 records the Virtual
PlaylList file to the recording medium 10.

Thus, from the reproduction range of Real PlayLists
recorded to the recording medium 10, the user.selects the
reproduction intervals to be viewed by the user and one
Virtual PlaylList file is generated for each group of the
user—-selected reproduction intervals.

FIG. 60 shows the flowchart describing a method of
PlayList reproduction.

In step S131, the controller 17 gets the

information about Info.dvr, Clip Information file,
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of Ul Appl nfoPl ayList() of each PlayList. In step S133, the user specifies
the reproduction of one PlayList on the GJ screen through the user
interface. In step S134, the controller 17 gets the source packet nunber
havi ng the tenporally nearest entry point from STCid of the current
Playltem and the PTS of INtinme. In step 5135 the controller 17 reads the
AV stream data fromthe source packet nunmber having the above- nentioned
entry point and supplies the data to the decoder. In step 5136, if there
is a Playltemtenporally before the current Playltem the controller 17

executes t heLgjspdayr connestd Ahiiaeessi g detyepmdha Precasi ng  Playl tem
and the current Playltemin accordance with the Tconnection condition. In

step S137, t t | st rduet start
di SB| ayi ng wéﬁ%ﬂeg%iﬁ% ]ea7o]icl t he&%TP;l%%LQ‘LISI%\ét EI%I} n sl?treop]%l%%l%lﬁe

contr ol . 1ciasiayst A S, denaers L SO oo 15 A

stream In step S139, the controller 1 curr pl ayed

i mage is th%ﬁiﬁﬁﬁ?(ﬂjltgﬁ%éﬂg%(ghe user interface.

In step 5132, the controller 17 shows the PlayList
describing information onto the GUI screen on the basis
of UIAppInfoPlayList() of each PlayList.

In step 5133, the user specifies the reproduction
of one PlaylList on the GUI screen through the user
interface.

In step 5134, the controller 17 gets the source
packet number having the temporally nearest entry point
from STC~-id of the current PlayItem and the PTS of
IN time.

In step S135, the controller 17 reads the AV stream
data from the source packet number having the above-
mentioned entry point and supplies the data to the
decoder.

In step S136, if there is a PlayItem temporally
before the current PlayItem, the controller 17 executes
the display connection processing between the preceding
PlayItem and the current PlayItem in accordance with the

connection condition.

In step 5137, the controller 17 instructs the AV
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QUT tinme. If the decision is No, the procedure goes to step S140. In step
S140, the current inmage is displayed, wupon which the procedure returns to
step S138. If the currently displayed image is the i mage of the PTS of QUT
time, the procedure goes to step S141. In step S141, the controller 17
checks if the current Playltemis the last Playltemin the PlayList. If
the decision is No, the procedure returns to step S134. |If the decision is
Yes, the PlayList reproducing operation cones to an end. On the basis of

t he above-nenti oned syntaxes, data structures, and rules, the contents of
“the data andid¢dwder el oducttiaort i dif gyiatian wiegorded diethe recand ng nedi um
10 can be properly managed, thereby allowi ng the user to properly confirm
t he content P¥¥ dthelNlatiang ecorded to recording nmedia at the tinme of
reproduction and reproduce desired data with ease. The follow ng describes

a method of file-capyist@pA¥1504 $hieamnki-bgsand7dahabagerti i;ﬁé h{yom a
recordi ng medium to which the AV streamfiles and database files according

T i S s ER T R LA
data transfer of aRyA¥tep $139, the controller 17 checks if the

currently displayed image is the image‘of the PTS of

OUT_time. If the decision is No, the procedure goes to

step S140. In step S140, the current image is displayed,

upon which the procedure returns to step $138. If the

currently displayed image is the image of the PTS of

OUT_time, the procedure goes to step $141.

In step 5141, the controller 17 checks if the
current PlayIltem is the last PlayItem in the PlayList. If
the decision is No, the procedure returns to step S134.

If the decision is Yes, the PlayList reproducing
operation comes to an end.

On the basis of the above-mentioned syntaxes, data
structures, and rules, the contents of the data_and the
reproduction information recorded to the recording medium
10 can be properly mariaged, thereby allowing the user to
properly confirm the contents of the data recorded to
recording media at the time of reproduction and reproduce

desired data with ease.

The following describes a method of file-copying AV
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streamfile and its database together and the data transfer of only an AV
streamfile. FIGS. 61 and 62 show the case in which both an AV streamfile
and its database file are transferred. On the other hand, FIGS. 63 and 64
shows the case in which only an AV streamis transferred. A recording
medi um of the copy source (for exanple, a recording nedium 10 shown in
FIG 71 to be described later) is recorded wwth dip and PlayList. It is
assumed here that a PlayList file using one Cip (Cip Information file
and dip AV streamfile) is recorded to the recording nmediumof the copy
source for tderdmmeviiles afndlescrdipsonti G £ showscar examdeidm whi ch
the PlayList and Clip files are file-transferred fromthe copy source (for

exanpl e, a reprwtih NghaEparsd tisars Ve d Mifd Gathbadd tiees cobdestd nation
(a recording apparatus 3 shown in FIG 71) by asynchronous transfer via an

| EEE 1394 digh tahe busydiDBi i 1 did¥n s &Q shown ddifiliG vilkl)a for exanpl e.
In this case, the ATS (Arrival Tinme Stanp) of the TP extra header of each

source packejj@ftdhen¢ppied Aip AV streamfile is the sanme as that of the
copy source and the Cip Information file and PlayList file correspondi ng

to the copied C i@&é%t%tG%@%&%E&et%r%e§%§9b%o%h%dph%p%@% &P¥nis
| method, the difference between the data transfer of an AV
stream file and its database together and the data
transfer of only an AV stream file.

FIGS. 61 and 62 show the case in which both an AV
stream file and its database file are transferred. On the
other hand, FIGS. 63 and 64 shows the case in which only
an AV stream is transferréd. |

A recording medium of the copy source (for example,
a recording medium 10 shown in FIG. 71 to be described
later) is recorded with Clip and PlayList. It is assumed
here that a PlayList file usipg cne Clip (Clip
Informatioﬁ file and Clip AV stream file) is recorded to
the recording medium of the copy source for the brevity
of description,

FIG. 61 shows an example in which the PlayList and
Clip files are file-transferred from the copy source (for
example, a reproducing apparatus shown in FIG. 71) to the
copy destination (a recording apparatus 3 shown in FIG.

71} by asynchronous transfer via an IEEE 1394 digital bus
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destination. FIG 62 shows an exanple in which a PlayList file and a Cip
Information file are file-transferred fromthe copy source (the
reproduci ng apparatus 2 shown in FIG 71) to the copy destination (the
recordi ng apparatus 3 shown in FIG 71) by asynchronous transfer via the

| EEE 1394 digital bus (the digital bus 60 showmn in FIG 71), thereby
transferring (streamtransferring) AV streans in real tinme fromthe copy
source to the copy destination by isochronous transfer. In this case, when
outputting the dip AV stream file corresponding to the Cip Information
file to the (adidjigiadalbisis( tdte sthogirt dln WIS .60 19hdar igxahddEe . 71In theés copy
source (reproducing apparatus 2 shown in FIG 71) outputs the transport

packets in aeees,dame ANS WAME vadr mived sttaf)Stoamrnef Teadk seuneadeacket
(refer to the reproducing nodel shown in FIG 7). The ™

TP_ext r a” heage ldAhS)s Rfr Raa SQU &F &a@%pl%dﬁwjé @a@!ﬁ%fhﬂe% &l 1the Copy

destinati on (the recording apparatus 3 shown in Fl (anew dip A

stream fil e jisS (3RNALE Alen A £ HRL %@é} nahin) dTh;% CldjR J nf or mat ' on
file and PlayList file (dataabase file) rrespondlarﬁlg toeth gjpl ed dip

AV stream fifd &A@ al30 G edid %lta%l%cﬁp%:‘ll%e% r'}aetép%@ldlng to the
copied Clip AV stream file are also copied to the copy
destination.

FIG. 62 shows an example in which a PlayList file
and a Clip Information file are file-transferred from the
copy source (the reproducing apparatus 2 shown in FIG.
71} to the copy destination (the recording apparatus 3
shown in FIG. 71) by asynchronous transfer via the IEEE
1394 digital bus (the digital bus 60 shown in FIG. 71},
thereby transferring (stream-transferring) AV streams in
real time from the copy source to the copy destination by
isochronous transfer.

In this case, when outputting the Clip AV stream
file corresponding to the Clip Information file to the
digital bus (the digital bus 60 shown in FIG. 71), the
copy source (reproducing apparatus 2 shown in FIG. 71)
outputs the transport packets in accordance with the
arrival time stamp of each source packet (refer to the
reproducing nodel shown in FIG. 7). The

TP_extra_header (ATS} of each source packet is newly added
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In the case of FIG 61 or FIG 62, the contents of the PlayList and Cip
on the copy source can all be transferred to the copy destination, nmaking
this case effective. Nanely, the reproduction specifying '
i nformation, . UTAppl nf oPl ayLi st, Pl ayListMark, thunmbnail information and
the like set to the PlayList on the copy source and the CPl, Sequenceinfo,
Program nfo, dipMark, thunbnail information and the like set to the dip
on the copy source can be transferred to the copy destination, naking
this case effective. On the other hand, FIG 63 and FIG 64 show the case

in which onlyt e Aoy reast isatibda- { tleasterseding Fifpab3tehonsshdgn case in
which only an AV streamis transferred (streamtransferred) in real tinme

fromthe copy BOGICEL L& REPIODUSI XY SPPALRLES1E SHOMENEPFAS at 71) to
the copy destination (the recording apparatus 3 shown in FIG 71)

i sochronous gRangd d’é@tiﬂ"&ticﬁﬁz 534 gt e s i die Al talg bUS 60

showmn in FIG 71) In this case, when outputtlng the AV streanlof t he

reprOdUCt'0“Pi£'3t/§£é’é‘|tE§P§¢’(c§é@£¥a§§etf'€1$%( PLobnhliy £O9LAE clbiPeq! Ne

copy source outputs transport packe reproduc g node

shown in FIGCl % d@ffg %|na€6%ig é;gﬁgséggg of each source

packet. Wen Vi ron1 he copy des

destination.

In the case of FIG. 61 or FIG. 62, the contents of
the PlayList and Clip on the copy source can all be
transferred to the copy destination, makihg this case
effective. Namely, the reproduction specifying
information, UIAppInfoPlaylList, PlayListMark, thumbnail
information and the like set to the PlayList on the copy
source and the CPI, SequencelInfo, ProgramInfo, ClipMark,
thumbnail information and the like‘set to the Clip on the
copy source can be transferred to the copy destination,
making this case effective.

On the other hand, FIG. 63 and FIG. 64 show the
case in which onlylanrAV stream is data-transferred.

FIG. 63 shows the case in which only an AV stream
is transférred {(stream-transferred) iﬁ real time from the
copy source {the reproducing apparatus 2 shown in FIG.
71)7to the cop? destination (the recording apparatus 3
shown in FIG. 71} by isochronous transfer via the IEEE -

1394 digital bus (the digital bus 60 shown in FIG. 71).
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the sane as the state of recording a digital broadcast transport stream
in which the inputted AV streamis newly recorded as a Oip. Nanely, the
TP_extra header (ATS) of each source packet is newy added at the copy
destination. A Real PlayList file for covering the reproduction range of
that Clipis newly generated (the database file is newy generated on the
copy source, so that it is different fromthat of the copy source)'. FIG
64 shows the case in which only an AV stream is data-transferred at a
real -time data reproduci ng speed when the recordi ng apparatus on the copy
destination it Hehiy emoredi ndheaapparmaiutst e hn A Freand HE ithahot conpl i ant
with the DVR format. In this case, as with the case shown in FIG 63, an

AV stream i srdpmyifariad iftamwall tdgei(Stideay dHansfgfred) d9 amd he copy
source to the copy destination by |IEEE 1394 isochronous transfer. The copy

desti nati on diQf dacands, tthe id’tgﬂf tRfh AN %J%E@M@ecﬁnéﬁ{%tf %méetof its

"recordi ng apparatus (the recording apparatus 3 shown For

BT S 0 RS o 400k, SRR 48 crecd o

Thus, when Jde,feAQAUGI 1Y ARPAYAI MR O A0 HAUN SPIEEEYRII ANt
packet. When viewed from the copy destination, this is
the same as the state of recording a digital broadcast
transport stream, in which the inputted AV stream is
newly recorded as a Clip. Namely, the
TP_extraﬁheader(ATS) of each source packet is newly added
at the copy destination. A Real PlaylList file for
covering the reproduction range of that Clip is newly
generated (the database file is newly generated on the
copy source, so that it is different from that of the
cbpy sourcel'.

FIG. 64 shows the case in which only an AV stream
is data-transferred at a real-time data reproducing speed
when the recording apparatus on the copy destination (the
recording apparatus 3 shown in FIG. 71) is not compliant
with the DVR format.

In thié case, as with the case shown in FIG. 63, an
AV stream is transferred in real time (stream~

transferred) from the copy source to the copy destination

by IEEE 1394 isochronous transfer. The copy destination
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with DVR format (the controller 17 of the reproducing apparatus 2 shown in
FIG 71) nutually authenticates the recording apparatus on the copy
destination (a controller 17-2 of the recording apparatus 3 shown in FIG
71) and if the above-nentioned recording apparatus is found not conpliant
with DVR format, then the above-nentioned reproducing apparatus (the
controller 17 of the reproducing apparatus 2 shown in FIG 71) is
controlled to transfer the AV streamin real tine. In the case of FIG 63
or FIG 64, the contents of the PlayList and Cip of.the copy source

cannot al | bescdrdmsiles riahutct-dderomradesitnatdont ther elyrmprtesenti ng a
problem That is, the reproduction specifying information,

U Appl nf oPl ayts stecdtdlg stglka tdhurmnaide dg¥DIm@td s and 4 he dridi@, set to

the PlayList of the copy source and the CPI, Sequencel nfo, Program nfo,

CipMark, thupbmed] 71 nf orggt ieQ'ém%'l@,tl_qL% lthﬁer%%rhqnbggp%getﬁfs bhe copy

source cannot be transferred to the copy destination. the ot her

hand, 10 theieaseof dd<e i Ry FlGndt I p GAN LS And g Pyl st and

Cip of the copy source can _ transferred to e copy e’s_tl nation. |f
oo Cee RPN el FORGABILIY e SOMEL! il e,
shown in H‘%hénreproducing apparatus on the copy source compliant
with DVR format (the controller 17 of the reproducing
apparatus 2 shown in FIG. 71} mutually authenticates the
recording apparatus on the copy destination {a controller
17-2 of the recording apparatus 3 shown in FIG. 71) and
if the above-mentioned recording apparatus is found not
compliant with DVR format, then the above-mentioned
reproducing apparatus (the controller 17 of the
reproducing apparatus 2 shown in FIG. 71) is controlled
to transfer the AV stream in real time.
In the case of FIG. 63 or FIG. 64, the contents of
the PlayList and Clip of the copy source cannot all be
transferred to the copy destination, thereby presenting a
problem. That is, the reproduction specifying information,
UlAppInfoPlayList, PlayListMark, thumbnail information
and the liké set to the PlayList of the copy source and
the CPI, Sequencelnfo, ProgramInfo, ClipMark, thumbnail

information and the like set to the Clip of the copy

source cannot be transferred to the copy destination. On
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and FIG 62 can be used. In the nethod showm in FIG 61, AV streans are
file-transferred, so that the data can be transferred at higher speeds .
than the data transfer at a speed of real- tine data reproduction. However,
it isdifficult for this method to decode in real tine the inputted data
in the recording apparatus of the copy destination and reproduce the
decoded data. On the other hand, in the nmethod shown in FIG 62, AV
streans are data-transferred at a speed of real-time data reproduction, so
that the inputted data can be decoded in real time and reproduced in the
recordi ng dgparcither dfande icopshedestdianatfi FILG Hoewer ,FId. i&2, ngaessary for
the time for copying an AV streamto be equal to the tine-for reproducing

the data in cedertistenf the Riptiads shawtlip G tHl @ 6hare usad
alternately depending on the purpose of use. In the exanples shown in FIG

61 and FIG 2, deher k(s fRadd sto camersgheididid - 18pr oducti on range of
one Clip. As described with reference to FIG 46, the reproduction range

to be specified by rthenBl aukbstidgeappabatlunks (5QVeDHINACH tream
inits entirety. This holds true ge FE wﬁth t he Real Lﬁg%lgﬁﬁ Oﬁ

Virtual Playd dompiamhit nansf aid rtﬁni & Ay Ldééch%é&% CaRYe gRsiddaiation,
embodiment, then any one of the methods shown in FIG. 61
and FIG. 62 can be used.

In the method shown in FIG. 61, AV streams are
file-transferred, so that the data can be transferred at
higher speeds than the data transfer at a speed of real-
time data reproduction. However, it is difficult for this
method to decode in real time the inputted data in the
recording apparatus of the copy destination and reproduce
the decoded data.

On the other hand, in the method shown in FIG. 62,
AV streams are data-transferred at a speed of real-time
data reproduction, so that the inputted data can be
decoded in real time and reproduced in the recording
apparatus of the copy destination. However, it is
necessary for the time for copying an AV stream to be
equal to the time. for reproducing the data in real time.
The methods shown in FIG. 61-and 62 are used alternately
depending on the purpose of use.

In the examples shown in FIG. 61 and FIG. 62, the
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it is preferable to transfer to the copy destination only the AV stream
portion necessary for the reproduction of the PlayList and the Cip data
which this AV stream portion references. Nanely, as with the exanple shown
in FIG 65, the PlayList and the Clip portion required by the PlayLi st
are copied fromthe copy source (the reproducing apparatus 2 shown in FIG
72) to the copy destination (recording apparatus 3 shown in FIG 1).
Consequently, the free space on recording nedium of the copy destination
(a recording nmedium 10-2 of the recording apparatus 3 shown in FIG 71)
necessary fdlatdstr eprotuetilon emyibe repdeodnetlien. rihgef olfl @tienglip.
descri bes a nethod of determ ning, when copying the PlayList fromthe copy
source (the As ejwadidieny) vaipparsad fisréicd heo ort@Ui4 6 dfe toed AR3u G0N
destination (the recording apparatus on the input side), the Cip AV

stream portimmdeass saf Ysgari dihed neproducti o, of ddds Rayhwlys 111
FIG .66 shows the stream portion necessary for the reproduction of a

(F)’Ir ?y_Li st wheddd orid aylistav el alesin thes %{Eiil.aéta{ EPIRQUC QR s aae of an

ginal AV stream file. It is assuned that this ayLi st point the

IN-time  andh il d1e 1k R 018 8 P s Aardd FaM v St ddY SpLApS s he
When transferring the PlayList to the copy destination,
.it is preferable to transfer to the copy destination only
the AV stream portion necessary for the reproduction of
the PlayList and the Clip data which this AV stream
portion references., Namely, as with the example shown in
FIG. 65, the PlayList and the Clip portion required by
the PlaylList are copied from the copy source (the
reproducing apparatus 2 shown in FIG. 72) to the copy
destination (recording apparatus 3 shown in FIG. 1).
Consequently, the free space on recording medium of the
copy destination (a recording medium 10-2 of the
recording apparatus 3 shown in FIG. 71) necessary for the
reproduction may be made smaller.

The following describes a method of determining,
when copying the PlayList from the copy source {(the
reproducing apparatus on the output side) to the copy
destination (the recording apparatus on the input side),
the Clip AV stream portion necessafy for the reproduction

of this PlayList.
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stream portion necessary for the reproduction of the PlayList is between X
and Y of the source packet nunber as shown in the figure. In what follows,
an exenplary, nmethod of determ ning these X and Y points is descri bed.
FIG 67 a nmethod of determining the copy start point (X point) of data
before the IN-point without analyzing the contents of an AV stream The

Pl ayLi st points the INpoint on the original AV stream It also points
the EP-map of this AV stream To decode the picture pointed by the
IN-point, the | picture starting wth address |ISA2 is required. PAT, PMI

and PCR packets aF&Gal 660shequi thd atteamt perXipai nkceibarPT8oef the
SPN-EP-start=ISAl if ptsl and the PTS of .S PN EP s tart=1 SA2 is pts2. If

the tine di fifeprente tiemean PiESla aie tPie2nS ¥Hi@MEtliaiR. ikasandicL@ual to or
hi gher than 100 nsec, the PAT, PMI, and PCR packets exist between ‘

addresses | $Mcard A (RiprRRR idh e LASE ¥h oREFinLVBy AtSearand | SDB
Therefore, the X point is 112 determ ned before | SAT. And the X point nust

provi de the giheundary of the aligned unit. The reproduci ng apparatus of the
copy source can determne the X point in the follow ng steps by use of

CEATED, 0 0 REgRATLRILS Lo SUERE ok B e
and OUT_time on the original AV stream. In this case, the
stream portion necessary for the reproduction of the
PlaylList is between X and Y of the source packet number
as shown in the figure. In what follows, an exemplary.
method of determining these X and Y points is described.

FIG. 67 a method of determining the copy start
point (X point) of data before the IN-point without
analyzing the contents of an AV stream. The PlayList
points the IN-point on the original AV stream. It also
points the EP map of this AV stream. To decode the
picture pointed by the IN-point, the I picture starting
with address ISA2 is required. PAT, PMT, and PCR packets
are also required after the X point. The PTS of
SPN_EP_start=ISAl if ptsl and the PTS of
SPN_EP_start=ISA2 is pts2. If the time difference between
ptsl.and pts2 systemrtime-bases is equal to or higher
than 100 msec, the PAT, PMT, and PCR packets exist

between addresses ISAl1 and ISA2 (at least in the case of

SES¥, DVB, ATSC, and ISDB). Therefore, the X peint is
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di splay tinme which is nearest to the PTS of INtinme on the systemtine
base and before this PTS. (S2) Find the SPN-EP-start having the val ue of
PTS of display tine which is at |east 100 nsec before the value of the
PTS of the SPN-EP-start found in step S1. (S3) The X point is determ ned
before the SPN EP start found in step S2. And the X point nust provide the
boundary of aligned unit. The above-nentioned nethod is sinple because it
does not read.the AV stream data and analyze its contents to determ ne the
X point. However, the AV stream after the X point may | eave data which are

unnecessary dedrernticed éprfodiectison .of Ahbe tReaylpstint! fiukhepAYvitieeanrdat a
are read and its contents are analyzed to determne the X point, the data

unnecessary Hoamndd1es rpreductliigned ddie . Pl ayList can be elimnated with
efficiency. FIG 68 illustrates a nethod of determining the data copy end

point (Y point) aftge E:Eﬁr@éﬁcﬁ!ﬁbnbp%_raﬁﬁk é%3tﬁ@akxéyngoh%eceahemS of

AV stream The Pl ayList points point on the ofiginal AV stream It

Teamnca e SR D ol R
EP map without analyzing the contents of AV stream.

{S1) Find the SPN_EP start having the value of PTS of
display time which is nearest to the PTS of IN time on
the system time base and before this PTS.

{82) Find the SPN_EP start having‘the value of PTS of
display time which is at least 100 msec before the value
of the PTS of the SPN EP start found in step S1.

{S3) The X point is determined before the SPN_EP start
found in step S2. And the X point must provide the
boundary of aligned unit.

The above-mentioned method is simple because it
does not read, the AV stream data and analyze its contents
to determine the X point; However, the AV stream after
the X point may leave data which are unnecessary for the
reproduction of the PlaylList. If thé AV stream data are
read and its contents are analyzed to determine the X
point, the data unnecessary for the reproduction of the
PlayList can be eliminated with efficiency.

FIG. 68 illustrates a method of determining the

data copy end point (Y point) after the OUT-point without
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where |, P, and B represent | picture, P picture, and B picture,
respectlvely The nunbers indicate the sequence of display. In this
processing, if the recording apparatus does not analyze the contents of AV
stream the noving picture recording/reproduci ng apparatus 1 (the
recordi ng apparatus 3 shown in FIG 71) does not know the information
about the picture (picture coding type, tenporal reference, and so on)
which the PTS of QUT time references. The PTS of QUT tinme nay be
referencing picture BOor Bl (this is not known if the reproducing

. appar at us afndhez icopytisowraetithe ¢RI RIct e AP THeatlS A, i sshesinits FI G
71) does not analyze the contents of AV strean) . In this case, the

decodi ng of y&tourespdBAansh Bhe reauies 17 sthefTS aft 1A dos parigaker than
the PTS of QUT tinme (QUT-tine < pts4, where pts4 is the PTS of 12) The

PTS of 12 istige aa aflad hawh dines BRS Sfr Q) tine g bubuphl des trh%ctu't%%d for BO
and Bl. Therefore, the Y point is determ ned after address 114

| ndi cat ed by, {08, Tdgigncd B4 $he-valwe0fsmBRih ER sl arts @%éedds af t er

|SAA in the EP nap he Y point nust also provi ary of aligned
unit. The reﬂa lNng. apparatus of the copy source (the reproducing
apparatus 2 own |n FIG 71) can determne the Y point by the follow ng

steps by use of EPmBR, py pg

where I, P, and B represent I picture, P picture,
and B picture, respectively. The numbers indicate the
sequence of display. In this processing, if the recording
apparatus does not analyze the contents of AV stream, the
mdving picture recording/reproducing apparatus 1 (the
recording apparatus 3 shown in FIG. 71} does not know the
information about the picture (picture coding type,
temporal reference, and so on}) which the PTS of OUT time
references. The PTS of OUT time may be referencing
picture BO or Bl (this is not known if the reproducing
apparatus of the copy source (the reproducing apparatus 2
shown in FIG. 71) does not analyze the contents of AV
stream). In this case, the decoding of pictures B0 and Bl
requires 12,. The PTS of I2 is greater than the PTS of QUT
time (OUT time < ptsd, where pts4 is the PTS of I2). The
PTS of 12 ig greater than the PTS of OUT time, but I2 is

required for BO and Bl.

Therefore, the Y point is determined after address
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wi t hout anal yzing the contents of AV stream (Si) Find the SPN EP start
havi ng the value of PTS of display tine which is nearest to the PTS of OUT
time on the systemtinme base and after this PTS. (S2) Find the SPN EP
start imediately after the SPN EP start found in step S1. (S3) The Y
point is determned after the SPN EP start found in step S2. And the Y
poi nt nust provide the boundary of aligned unit. The above-nentioned

met hod is sinple because it does not read the AV stream data and anal yze
its contents to determne the Y point. However, the AV stream before 'the
Y point may 1%aveimdi@awdd dby atlee uhigecessarMEAorist e repuedoadt i on of the
PlayList. If the AV streamdata are read and its contents are anal yzed to

determ ne thepN EPOstdrt t hecaioé@ anbecessmM yid ofhd MEp reqys odaelel gn of the
Pl ayLi st can be elimnated with efficiency. The follow ng describes a

rel ationshi pdaivesnse 418 Cilﬁlf@vi@é Oﬁﬁ@tﬂ)@tﬁhcﬁﬁf @hth B dhayLisit when, in
copying the PlayList fromthe copy source to the copy destination, a dip

AV stream necessar YrHOr 3o JRPRAUGH A% s e dllAatdt PRsReqrhe

generated. ‘FIG 69 shows an exanple in which a PlayList is copied fromthe

copy source fO,t0&.CORY H6SLERALE0P 8Gwn in FIG. 71) can determine
the Y point by the following steps by use of EP map
without analyzing the contents of AV stream.

{(S1l) Find the SPN_EP_start having the value of PTS of
display time which is nearest to the PTS of OUT time on
the system time base and after this PTS.

{(52) Find the SPN EP start immediately after the
SPN_EP start found in step Si.

(33) The Y point is determined after the SPN_EP start
found in step S2. And the Y point must provide the
boundary of aligned unit.

The above-mentioned method is simple because it
does not read the AV stream data and analyze its contents
to determine the Y point. However, the AV stream before
the Y point may leave data which are unnecessary for the
reproduction of the PlaylList. If the AV stream data are
read and its contents are analyzed to determine the Y
point, the data unnecessary for the reproduction of the
PlayList can be eliminated with efficiency.

The following describes a relationéhip between a
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describes the relationship between the Cip and the PlayList when a dip
AV stream necessary for the reproduction of the Pl ayLi st has been
generated. It is assunmed here that the CPlI of the Clip be EP map. It is
al so assunmed that one original Cip has one ATC sequence and three
STC-sequences. The offset STC id[0] associated wth this ATC sequence is
zero. It is further assuned that, in the Cip, the STC sequence having stc
id=0 is wused for Playltem , the STC sequence having stc id=1 is used for
Playltem and PlayltenB, and the STC sequence having stc_id=2 is used for
Playl temt. 1€1ig betermatherefibatandis Playlist Wasnpebm coppied tive

anot her recording nedium Nanely, by this copying, a dip forned by the
dip portionPhagesstarfrérorthe heopepsoduct i on ofiet bosy Playtisstisngeaer at ed
as shown in FIG 69. One or nore stream portions extracted from one Cip

AV stream onClhe EOpytseat cee @t es£onhi fredthdt feppdeuéd i Pn AVE Stheam on t he
copy destination. -The newly 116 generated Cip has four ATC sequences, each

havi ng one Bl sesguence. bdhe bhecit&IC id[A of the ATC sequence in which
the STC-sequence with stc-id=Ois set to zero. The STC sequence having

stc-id=l is dividedigt G4 WhowkC seenias ithenefdsel Sy dQdor the

first ATC
copied from the copy source to the copy destination and
describes the relationship between the Clip and the
PlayList when a Clip AV stream necessary for the
reproduction of the PlayList has been generated. It is
assumed here that the CPI of the Clip be EP map. It is
also assumed that one original Clip has one ATC-sequence
and three STC~sequences. The offset STC id{0] associated
with this ATC-sequence is zero. It is further assumed
that, in the Clip, the STC~éequence having stc _id=0 is
used for PlayIteml, the STC-sequence having stc id=1 is
used for PlayItem2 and PlayItem3, and the STC-sequence
having stc id=2 is used for PlayIltemd.

It is assumed here that this PlayList has been
copied to another recording medium. Namely, by this
copying, a Clip formed by the Clip portion necessary for
the reproduction of this Playlist is generated as shown
in FIG. 69. One or more stream portions extracted from

one Clip AV stream on the copy source are combined into

one Clip AV stream on the copy destination. The newly
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sequence is set to zero and the offset-STCid[l] for the second
ATC-sequence is set to 1. Nanely, the stc-id of the |ast STC sequence in
the first ATC sequence and the stc-id of the first STC sequence in the
second ATC- sequence have the sane value, 1. The offset-STC-id[A of the
ATC-sequence in which the STC sequence having stc id=2 is included is set
to 2. Consequently, the ref-to-STCid values of Playltem, Playlteng,
PlayltenB, and Playltenmd of the PlayList to be -copied need not be changed.
When, in copying a certain PlayList to another recording medium a dip
formed by a g&hépapedtidhpnesessaly ADC-t8gueRPeodUSEERMMOTihli 6ne Pl ayLi st
is generated, the contents of the PlayList need not be changed at all.
Thus, an ATGrdssesténdély point can be generated in each Clip AV stream
the Cip file need not be divided when partially extracting the dip

stream data necessae Jﬁsé@%f@m&%tdmr@ Ate R & - Mpequer, by
use of 117 the offset STC id for the Cid of the first STC sequence on

each ATC seq C 1 n f e: sPhaylLi need b 2d when a
G ip formea ooy ey faboRLEM oLl oL Bt s YL Lt EE ) - o AT

Q%Li st hasgb&eonenRLeL &Y. sTbe ol ! oW BY, 9885 1 RES ALBLhRd of changing a
sequences. The offset STC id[0] for the first ATC-
sequence is set to zerc and the offset STC id[1l] for the
second ATC-sequence is set to 1. Namely, the stc _id of
the last STC-sequence in the first ATC-sequence and the
stc_id of the first STC-sequence in the second ATC-
sequence have the same value, 1. The offset STC id[0] of
the ATC-sequence in which the STC-sequence having
stc_id=2 is included is set to 2.

Consequently, the ref to STC id values of P;ayIteml,
Playltem2, PlayItem3, and Playltem4 of the PlayList to be
copied need not be changed. When, in copying a certain
PlayList to another recording medium, a Clip formed by a
Clip portion necessary for the reproduction of this
PlayList is generated, the contents of the PlayList need
not be changed at all.

Thus, an ATC discontinuity point can be generated
in each Clip AV stream, the Clip file need not be divided

when partially extracting the Clip stream data necessary

for the reproduction of the PlayList. Moreover, by use of
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when partially copying it as described above. FIGS. 70A through 70D show
exanpl es of partially copying a Cip, which describe a nethod of changing.
- Sequencel nfo, Program nfo, CPI(EP_map) and CipMark. It is assuned that
the dip shown in FIG 70A be recorded on the copy source. This Cip has
one ATC- sequence which has two STC-sequences and two program sequnences.
The start addresses of the first STC sequence and the first

program sequence are the sane, which are source packet nunber 0 on the
Clip AV stream The start addresses of the second STC sequence and the
second progrizen sEfgreincETar Bd t hrer stine, SThi T @f etisouf Cestpagket  nunber B on
the dip AV stream It is assuned here that the stream data portion

i ndi cat ed bysshastove séaréadly ATOMR SQuUEEE: packet caturdiers Ao r (Ard) shown in
FI G 70A be copied.- This shadowed stream data portion is a stream portion

necessary forlidyieisepiasiicid®néd Ntitiveda bgtaeen dNg | fermedl KT Hd me of the
118 AV stream The Cip to be transferred to the copy destination is shown

in FIG 70B.cie £#®id® @@cegﬁﬁfwe&é%ﬁ@omi&?%fna&é on has one

ATC- sequence, on which there ar wo STC-sequences and two program

sequences. Thg,LpLt RIANeSSesyQictdedi rst STCsequence and the first
program sequence are the sane,” which are |

The following describes a method of changing a Clip
when partially copying it as described above. FIGS. 70A
through 70D show examples of partially copying a Clip,
which describe a method of changing SequenceiInfo,
ProgramInfo, CPI(EP map) and ClipMark.

It is assumed that the Clip shown in FIG. 70A be
recorded on the copy source. This Clip has one ATC-
sequence which has two STC-sequences and two program-
sequnences. The start addresses of the first STC-sequence
and the first program-sequence are the same, which are
source packet number 0 on the Clip AV stream. The start
addresses of the second STC-sequence and the second
program sequence are the same, which are source packet
number B on the Clip AV stream.

It is assumed here that the stream.data portion
indicated by shadow starting from source packet number A
(A<B) shown in FIG. 70A be copied.- This shadowed stream
data portion is a stream portion necessary for the

reproduction interval between IN time and OUT time of the
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source packet nunber O (A - A on the Cip AV stream The start addresses
of the second STC-sequence and the second program sequence are the sane,
whi ch are source packet nunber (B - A on the dip AV stream FIG 70C
shows the contents of the Aip Information file of the Aip shown in FIG
70A. As described above, SPN ATC start[0] = 0 SPN-STC start[(Q = 0, SPN
STC start[1] = B SPN program sequence start[0) = O, '

SPNTpr ogram sequence-start[1] = B. It is also assuned that this Cip
Information file have the EP map and CipMark as shown. In this, the data
portion of tHhé FHFregp. arfdeddlgvaric bsediansfiee r@d Foofthd epshadowed
portion shown in FIG 70A is in the following range. In EP-map, the data
of the entrylgwiimathaviig shevvalmerdE. PT® of TN tding<pios@ea), pts (xz)
<QUT tine 119 are necessary for the shadowed portion shown in FIG 70A. 1In
ClipMark, theradat fenfed hieo nelik dayy ngedhenyed sie hof dhe RIS Hqldhce,

time<pts(F), pts (Q <OQUT tine are necessary for the dip of the shadowed
portion shown which there are two STC-sequences and two program-
sequences. The start addresses of the first STC-sequence
and the first program-sequence are the same, which are
source packet number 0 (A - A) on the Clip AV stream. The
start addresses of the second STC-sequence and the second
program sequence are the same, which are source packet
number (B - A) on the Clip AV stream.

FIG. 70C shows the contents of the Clip Information

file of the Clip shown in FIG. 70A. As described above,

SPN _ATC start[0] = 0

SPN_STC start([0] = 0, SPN_STC_ start([1l] = B
SPN_program_sequence_start[O] = 0,
SPN_program_sequence start[l] = B.

It is also assumed that this Clip Information file
have the EP_map and ClipMark as shown. In this, the data
portion of the EP_ﬁap and ClipMark used by the Clip of
the shadowed portion shown in FIG. 702 is in the
following range. In EP map, the data of the entry point
having the value of PTS of

IN time<pts{(xa},

_ pts(xz)(OUT_time
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in FIG 70A. FIG 70D shows the contents of the Cip Information file of
the dip shown in FIG 70B. As described above, SPN ATC start[0] =0 _
SPN STC start[0] = 0, SPN STC start[.] = B-A SPN program sequence_start[ 0]
= 0, SPN _program sequence start[1l] = B-A The data of EP map is generated
fromthe data of EP map used by the Cip of the shadowed portion shown in
FIG 70C. Nanely, the values the PTS of the entry points are the sane and
start source packet nunmber A of the Clip of the copy source is subtracted
fromthe value of source ocket nunber. For the data of CipMark, the data
of the di p%?kn%§%@15@)3(]§ftg@fcth§ shadpecdhpdotednpshowonishBWE. VOAFI G
70C are used as they are. FIG 71 is the configurations for transferring AV
streans and associ atredldattddse fheomatre ofprivdud rig happay dthes @ lafe t he
copy source -(output side) to the 120 recordi ng apparatus 3 of the copy
destination ¢fnpe’' PBEdef and transferring only AV streans in the sane
manner. Wth reference to the figure, conponents simlar to those
previously desoy ithedkwttd(#l, G 44 are denoted by the same reference
nuneral s. The recording medium 10-2 and the controller 17-2 of the

recording appartad Uy HUmnctieon in
are necessary for the Clip of the shadowed portion shown

in FIG. 70A,

FIG. 70D shows the contents of the Clip Information

file of the Clip shown in FIG. 70B. As described above,

SPN_ATC start([0] = O

SPN_STC start[0] = 0, SPN_STC start(l] = B-A
SPN_program sequence_start[0] = 0,
SPN_program_sequence_start[1] = B-A.

The data of EP map is generated from the data of
EP map used by the Clip of the shadowed portion shown in
FIG. 70C. Name}y, the values the PTS of the entry points
‘are the same and start source packet number A of the Clip
of the copy source is subtracted from the value of source
pocket number. For the data of ClipMark, the data of the
ClipMark used by the Clip of the shadowed portion shown
in FIG. 70C are used as they are.

FIG. 71 is the configurations for transferring AV
streams and associated database from the reproducing

apparatus 2 of the copy source (output side) to the
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t he sanme manner-as the recording nmedium 10 and controller 17 respectively.
First, an exanple in which an AV streamand its associ ated dat abase are
transferred together will be described. The information for indicating the
copying of a desired PlayList fromthe recording nmedium 10 of the
reproduci ng apparatus 2 to the recording nmedium 10-2 of the recording
apparatus 3 is inputted in the reproducing apparatus 2 in a copy control
command via a user interface, not shown. This command is inputted in the
controller 17 via a digital bus interface 50 and a bus controller 52. The
control |l er 1?eﬁ%¥@%ﬂgnéﬁp%ﬁét§§r%aﬂfpbh@|@@bede$®ﬂ@@th@m1he@@stary for the
reproduction of the above- nentioned PlayList and instructs the read
section 11 t®ldekadnehérdeséencind AVlyt A¥amtdapast iomttire sevormbmer .
medi um 10 (refer to FIGS. 66, 67, and 68) . Also, the 121 controller 17
instructs thitkadegecenon 1d tberéb@ut@e compahases f s1wei (£ aydi shofél e,
Cip Information file, and thunbnail file) associated with the
above- ment i opeevbayly stescoibédew el oF TG Ngd dredieinddotdenbgortia okhee 17
gives an instruction to supply the AV streamdata retrieved through the
denodul at or #@ference numerals. The recording medium 10-2 and the

controller 17-2 of the recording apparatus 3 function in

~the same manner as the recording medium 10 and controller

17 respectively.

First, an example in which an AV stream and its
associated database are transferred together will be
described.
The information for indicating the copying of a

desired PlayList from the recording medium 10 of the

reproducing apparatus 2 to the recording medium 10-2 of

the recording apparatus 3 is inputted in the reproducing

apparatus 2 in a copy control command via a user

interface, not shown. This command is inputted in the

controller 17 via a digital bus interface 50 and a bus

controller 52.

The controller 17 determines the stream portion of
AV stream necessary for the reproduction of the above-
mentioned PlayList and instructs the read section 11 to
read the determined AV stream data from the recording

medium 10 (refer to FIGS. 66, 67, and 68). Also, the
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and ECC decoder 13 to the digital bus interface 50 as an AV streamfile
via the contact A side of a switch 61 (in the case showmn in FIG 61) The
stream portion extracted fromone Cip AV streamfile is conbined with one
Clip AV streamfile (refer to FIG 69). Alternatively, the controller 17
may input the above-nentioned AV streamdata retrieved via the

denodul ator 12 and the ECC decoder 13 into the source depacketizer 14 via
the contact | side of the switch 61. 1In this case, the source depacketi zer
14 supplies the transport streamto the digital bus interface 50 in
accordance wrohtrbblerrlValnstmeciss atipe ad hecot et hhnide tded dai@base
file corresponding to the AV streamdata retrieved fromthe recording

medi um 10 idatalpaséeflile &P beybtyt 54i véa ¢hip desbsithat Dsn 125 Bad adide ECC
decoder 13. On the basis of the data stored in the nenory 51, the

control | er lihgenesdl esilde dododnseed (Wt thd oipdéd anedtienhand Pl ayLi st
file) necessary for 122 the reproduction of the above-nentioned AV stream

file outputtesdytiom thendigetpdchbusitptredaee BP. (refer to FIGS. 69, 70A
through 70D) . Also, the controller 17 generates the Clip corresponding to

e oo, eI STE ST o MBI LA AR e W
the AV stream data retrieved through the demodulator 12
and ECC decoder 13 to the digital bus interface 50 as an
AV stream file via the contact A side of a switch 61 (in
the case shown in FIG. 61). The stream portion extracted
from one Clip AV stream file is combined with one Clip AV
stream file (refer to FIG. 69).

Alternatively, the controller 17 may input the
above-mentioned AV stream data retrieved via the
demodulator 12 and the ECC decoder 13 into the source
depacketizer 14 via the contact I side of the switch 61.
In this case, the source depacketizer 14 supplies the
transport stream to the digital bus iﬂterface 50 in
accordance with the arrival time stamp.

Cn the other hand, the database file corresponding
to the AV stream data retrieved from the recording medium
10 is inputted in a memory 51 via the demodulator 12 and
the ECC decoder 13. On the basis of the data stored in

the memory 51, the controller 17 generates the database

(Clip Information file and PlayList file) necessary for
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FIG 72). Then, the controller 17 gives an instruction to- supply the
above-nentioned newWy generated database files (dip Information file,
PlayList file and thunbnail file) fromthe nenory 51 to the digital bus
interface 50. The bus controller 52 controls the file output from the
digital bus interface 50. The controller 17 instructs the bus controller
52 to output the AV streamand its associ ated database fromthe digital
bus interface 50. The above-nenti oned AV stream and its associ ated

dat abase are inputted in the recording apparatus 3 of the copy destination
via the digi tAf BERTBEUCALBsOEoRle orPeye STent iohed 1Y o Ui egm appbe at us 3 of
the copy destination controls the file input froma digital bus interface
'55. The bus eéBPRrbledrfEomakdet dégibub bontintéefady BXcheafer ftd e copy
control commands to control the timng of data transm ssion/reception. If
an AV streanff&be 08, i nplut tledofiglonydhe. ceiysd, 23 sowes Holtie diigi t al  bus
interface 55, the controller 17-2 of the recording apparatus 3 gives an

instructi on ¢generatesdthéeCMpstoeambponeing tdhetkecasshdomemeisrdo-2 via
t he ECC encoder 30, the nodulator 31, and wite section 32 through the

contact A sisereimafsyétahd62. thinend{ BNSPDE trStneamss hypputded fromthe
co
> PlayList file to be copied (refer to step S172 shown in
FIG. 72).

Then, the controller 17 gives an instruction to-
supply the above-mentioned newly generated database files
(Clip Information file, PlayList file and thumbnail file)
from the memory 51 to the digital bus interface 50.

The bus controller 52 controls the file output from
the digital bus interface 50. The controller 17 instructs
the bus controller 52 to output the AV stream and its
associated database from the digital bus interface 50,

The above-mentioned AV stream and its associated
database ére inputted in the recording apparatus 3 of the
copy destination via the digital bus 60.

A bus controller 57 of the recording apparatus 3 of
the copy destination controls the file input from a
digital bus interface 55. The bus controller 52 and the
bus controller 57 exchange file copy control commands to

control the timing of data transmission/reception.

If an AV stream file is inputted from the copy
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source into the digital bus interface 55, the controller 17-2 inputs the
transport streaminto the source packetizer 29 through the contact | side.
of the switch 62. The source packetizer 29 converts the transport packet
into a source packet before outputting. The controller 17-2 gives an
instruction to record the AV streamfornmed by the source packets to the
recordi ng medium 10-2 via the ECC encoder 30, the nodul ator 31, and the
wite section 32. The controller 17-2 also gives an instruction to wite
the database files to be inputted in the digital bus interface 55 to a
menory 56. A¥¥Ce hinepr¥dltal bys 2igieetaan Phstthet¢ontrol leradd/the

dat abase files (Info.dvr file and thunbnail file) recorded to the

recordi ng medlf urhe orecerdite amparytus63 vi Bve Heam ehws seet i Dom 1tg

denodul ator 12, and the ECC decoder 13. Then, the controller 17-2 updates
t he | nfo. dvrréddied 1idde i@ stheedrhuibhai tofthe st¢oseding hddiwmenory2 56. To be
nore specific, the controller 17-2 adds the PlayList file nanme to be newy
recorded to tie fabl B Rmyddst BF, thee hodoldvsrfile omatrei €opy

destination and adds a thunbnail to be newy recorded to the thunbnai
file storedsédtidie TDPYhEOSIH NEthé OFonE2ELTAL 91 8L eps 224 anch 62,
| If a transport stream is inputted from the copy
source into the digital bus interface 55, the controller
17-2 inputs the transport stream into the source
packetizer 29 through the contact I side of the switch 62.
The source packetizer 29 converts the transport packet
ipto a source packet beforé outputting. The controller
17-2 gives an instruction to record the AV stream formed
by the source packets to the recording medium 10-2 via
the ECC encoder 30, the modulator 31, and the write
section 32. |

The controller 17-2 also gives an instruction to
write the database files to be inputted in the digital
bus interface 55 to a memory 56.

Also, the controller 17-2 gives an instruction to
read the database files (Info.dvr file and thumbnail
file) recorded to the recording medium 10-2 to the menory
56 via the read section 11, demodulator 12, and the ECC

decoder 13.

Then, the controller 17-2 updates the Info.dvr file
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225 shown in FIG 74 to be described later). The controller 17-2 gives an
instruction to read the database files fromthe nenory 56 and record them.
to the recording medium 10-2 via the ECC encoder 30, the nodul ator 31,
and the wite section 32. Thus, the AV streamand its associ ated dat abase
are transferred fromthe reproduci ng apparatus 2 to the recording
apparatus 3 to copy the AV stream The follow ng describes an exanple in
whi ch the reproducing apparatus 2 transfers only an AV streamto the copy
destination. This is through of as an operation for reproducing a
transport st®R@nthy Emembrptbdhitlagstappdr beushe nemene $ecorldi g appar at us
3 of the copy destination is not conpliant with DVR format. The controller
17 det er ni neBoX®esBe AT poblr¢ opontroNlest I 'éain addesslae yPIayLise file
reproduction of the above- nentioned Pl ayList and instructs the read
section 11 tmameeho bhhendwWl gt reaordead até r bine t heb €0 DBP Ua vigi sedo fintH. The
125 controller 17 inputs the above-nentioned AV streamdata read via the
denodul at or I2fandvt hei EEGdetihdecodd dasbindbeosoangeadepagketi zer 14 via
the contact |. side of the switch 61. The source depacketizer 14 supplies

the transporthpaskeis to bHlenhbyt sbcbr8edNESr fRECLBOnbRaiACEPIdance with
the arrival tine stanp. The digital bus

stored in the copy destination (refer to steps 224 and

225 shown in FIG. 74 to be described later).

The controller 17-2 gives an instruction to read
the database files from the memory 56 and record them to
the recording medium 10-2 via the ECC encoder 30, the
modulator 31, and the write section 32.

Thus, the AV stream and its associated database are
transferred frdm the reproducing apparatus 2 to the
recording apparatus 3 to copy the AV stream.

The following describes an example in which the
reproducing apparatus 2 transfers only an AV stream to
the copy destination. This is through of as an operation
for reproducing a transport stream by the reproducing
apparatus 2 if the recording apparatus 3 of the copy
destination is not compliant with DVR format.

The controller 17 determines the stream portion of
AV stream necessary for the reproduction of the above-

mentioned PlayList and instructs the read section 11 to

;ead the AV stream data from the recording medium 10. The
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interface 50 transfers the received transport packet in an isochronous
manner. The foll ow ng describes the case in which only an AV streamis
transferred"to the recording apparatus 3. This is thought of as an
operation for recording a transport streamby the recording apparatus 3
when the reproducing apparatus 2 of the copy source is not conpliant with
DVR format. ‘The controller 17-2 of the recording apparatus 3 inputs the
transport streamto be inputted in the digital bus interface 55 into the
source packetizer 29 via the contact | side of the switch 62. The source
packetizer 26°nEBAYERY s nenPrbAshbet abaekarenhioned shirser packéttand
outputs it, The controller 17-2 gives an instruction to record the AV
stream conpo%eddofidotireedpaedelsten theandethe ¢y dedider 103 2invta t he ECC
encoder 30, the nodulator 31, and the wite section"32. The transport
streamis al Sei ppurteddepacketizér niidt vk eled someant ahad yderoL6tivé a t he
contact | side of the switch 62. The contents of the processing to be
execut ed herewhfehagl destivd bedimid hamfatemicert d Fldaprides @hd he basis of
the analysis result obtained by the nultiplexed stream anal yzer 26, the
control | er 1Zr@nsgenerpieketsdababasedfqleal Thes contepFies 492, 0i ves an

accordance with the arrival time stamp. The digital bus

interface 50 transfers the received transport packet in

an lsochronous manner.,

The following describes the case in which only an

AV stream is transferred.to the recording apparatus 3.

This is thought of as an operation for recording a

transport stream by the recording apparatus 3 when the

reproducing apparatus 2 of the copy source is not

compliant with DVR format.

The controller 17-2 of the recording apparatus 3

inputs the transport stream to be inputted in the digital

bus interface 55 into the source packetizer 29 via the

contact I side of the switch 62. The source packetizer 29

converts the transport packet into a source packet and

outputs it, The controller 17-2 gives an instruction to

record the AV stream composed of source packets to the

recording medium 10-2 via the ECC encoder 30, the

modulator 31, and the write section 32.

The transport stream is also inputted in the
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instruction to record the generated database file to the recording nmedium
10-2 via the ECC encoder 30, the nodulator 31, and wite section 32. Thus,
the processing of data-transferring only an AV streamfromthe reproducing
apparatus 2 or the processing of data-transferring only an AV streamto
the reproducing apparatus 3 is executed. FIG 72 shows the flowchart
describing the processing to be executed by the controller 17 of the copy
source when copying a PlayList fromthe copy source (the reproducing
apparatus 2 of output side) to the copy destination (the recording

appar atus 3 BRlFhplexefidefresan snebySI7026ivia stilet eomtaed Ans Ak séf eam and
Its associated database are to be data-transferred for copying or only an
AV stream i sthe beitdabaélrarferaederfir cdoptiengprdoysdihe ftor ey case, the
procedure goes to step S171; for the latter case, the procedure goes to

step S175. l@fetutsdiepeBi7drethe dottotbag WielkessidBende execCied 40N the
Clip. - Determine the Cip AV stream portion necessary for the

reprpductionOﬂfth@abagigyéfsthér@ﬁ@lﬁ%@sF}éﬁhlﬁaobtéfme@ﬂ§y6§ae -- Cenerate
a Cip Information file for use by the
: nmultiplexed stream analyzer 26, the controller 17-2
generates a database file. The controller 17-2 gives an
instruction to record the generated database file to the
recording medium 10-2 via the ECC encoder 30, the
modulator 31, and write section 32.

Thus, the processing of data-transferring only an
AV stream from the reproducing apparatus 2 or the
processing of data-transferring only an AV stream to the
reproduc¢ing apparatus 3 is executed.

FIG. 72 shows the flowchart describing the
processing to be executed by the controiler 17 of the
copy source when'copying a PlaylList from the copy socurce
(the reproducing apparatus 2 of output side) to the copy
destination (the recording apparatus 3 of ihput side).

In step S170, it is determined an AV stream and its
associated‘database are to be data-transferred for
copying or only an AV stream is to be data-transferred
for copying. For the former case, the procedure goes to
step 8171; for the latter case, the procedure goes to

step S175.
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AV stream portion determ ned above (refer to FIGS. 70A through 70D). In
step S172, the follow ng processing executed on a thunbnail file. -
Generate a file including nmenu thunbnails for use by that PlayList. -
Generate a file including mark thunbnails for use by that PlayList and the
AV stream portion determ ned above. In step S173, the processing of
transferring the AV streamfile is executed. - Transfer the AV stream data
of the stream portion determ ned by the above-nentioned Cip processing to
the copy destination (refer to FIG 69). In step S174, the processing of
dat abase file tradsfetepsSéxdcuttded. follransigeprohesahagyeiserikecanedd
PlayList file to the copy destination. 128 - Transfer a Cip Information
file generated tthe ttieip above- mentioned Cip processing to the copy
destination. - Transfer the thunbnail file generated in step S172 to the

copy destination. H Determigie! @éhei nedp AVSEeR ek BorRabnofkekBarhY stream
file is to be data-transferred for copying and the

for the reproduction of that PlaylList (refer to FIGS. 66,

67, and 68).

~ Generate a Clip Information file for use by the
AV stream portion determined above (refer to FIGS. 70A
through 70D}.

In step 5172, the following processing executed on
a thumbnail file.

— Generate a file including menu thumbnails for use
by that PlayList.

- Generate a file including mark thumbnails for use
by that PlayList and the AV stream portion determined
above.

In step 85173, the processing of transferring the AV
stream file is executed.

- Transfer the AV stream data of the stream portion
determined by the above-mentioned Clip processing to the
copy destination (refer to FIG. 69).

In step S174, the processing of database file
transfer is executed.

- Transfer the above-mentioned PlayList file to the

copy destination.
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procedure goes to step S175, the AV streamdata (the AV streamdata to be
read in step S135) to be read as described in the flowhart for
reproduci ng the PlayList shown in FIG 60 are converted into a transport
streamto transfer it to the copy destination. FIG 73 is a flowhart
describing the details of the processing for the Cip in step 5171 (refer
to FIGS. 70A through 70D). In step 5201, the Pl ayList gets the display
start time and display end tinme of an reproduction interval to be used in
that dip. In step 5202, the copy start packet (address) and the copy end

packet (address) on therdfiqr AV Stiedn fQadEsRoding dendhted by the
above-nentioned tine interval are determned on the basis of CPlI. In step

9203, the fohbowkAgeRt 06€SEI ODih SpLEEEHE B8y 0o CPhe cofPtatbeitRigntry for
use by the AV stream 129 portion of the interval to be copied. - Change the

val ue of the source pachkeirdurdR! Qfumdddi€HMide R 11Qd & v@e;ﬂa of the
source packet nunber in the AV streamportion to be copied. tep S204,
‘the follow ng)psoeesehno-Gss0gkat e+ Y4 Sequencel nfo is executed.

If it is determined in step $170 that only the AV
stream file is to be data-transferred for copying and the
procedure goes to step S175, the AV stream data (the AV
stream data to be read in step S135) to be read as
described in the flowchart for reproducing the PlayList
shown in FIG. 60 are converted intoc a transport stream to
transfer it to the copy destination.

FIG. 73 is a flowchart describing the details of
the processing for the Clip in step S171 (refer to FIGS.
T0A through 70D).

In step 5201, the PlayList gets the display start
time and display end time of an reproduction interval to
be used in that Clip.

In step S202, the copy start packet {address) and
the copy end packet (address) on the Clip AV stream
corresponding to the above-mentioned time interval are
determined on the basis of CPI.

In step S203, the following processing is executed

on CPI.

- Get the CPI entry for use by the AV stream
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- Update the ATC sequence start packet nunber in the AV stream portion of
‘the interval to be copied. - Update the STC sequence start packet nunber in
‘the AV stream portion of the interval to be copied. - Update the offset STC
id so that the value of the STCid for the STC sequence on the
ATC-sequence in the AV stream portion of the interval to be copied renmains
unchanged. In step S205, the follow ng processing associated wth

Program nfo is executed. Update the program sequence start packet nunber
in the AV stream portion of the interval to be copied. In step 5206, the
fol | owi ng preeesspngofistei anedrval t ho Gbéphapkeils executed. - Get the Mark
entry for use by the AV stream portion of the interval to be copied. In
step S207, the fol l-ovitrnge ddes siaigieasshditad exburfdd epanrleat immbesr execut ed.
130 - Conbine the AV stream portion of the interval to be copied to

provide a CCPIAhstyepoifit] o th&engrateod €hepsbnfeenphipatihb@beFl G 74
is a flowhart describing to be executed by the copy destination when a

PlayList is gopted Avostiben OPYiSRUESELEL BSpEearoduci ng apparatus 2 of
out put side)

In step 5204, the following processing associated
with SequenceInfo is executed.

- Update the ATC-sequence start packet number in
the AV stream portion of the interval to be copied.

- Update the STC-sequence start packet number in
the AV stream portion of the interval to be copied.

- Update the offset STC id so that the value of the
STC-id for the STC-sequence on the ATC-sequence in the AV
stream portion of the interval to be copied remains
unchanged.

In step 5205, the following processing associated
with ProgramInfo is executed. Update the program—-segquence
start packet number in the AV stream portion of the
interval to be copied.

In step 5206, the following processing associated
with ClipMark is executed.

~ Get the Mark entry for use by the AV stream
portion of the interval to be copied.

In step 5207, the following processing associated

-file creation is executed.
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the copy destination (the recording apparatus 3 of input side). In step

S221, it is determ ned whether or not an AV streamand its associ ated

dat abase are to be transferred for copying or only an AV streamis to be

transferred for copying. For the forner case, the procedure goes to step

- ,5222. For the latter case, the procedure goes to step S226. In step S222,
the processing of managing the AV streamfile is executed. The inputted AV

stream data are recorded to the STREAM directory as a Clip AV streamfile.

In step 3223, the processing associated with database nanagenent is

executed. - Record -t niipie ttdce PlVaydtirstarf ideertiindro dthechdPlLiAMdrShidigeect ory.

- Record the inputted Cip Information file to the CLIPINF directory. 131

In step S224petheppedcesspngvbdsosi@led Awtbtréamtofdve. i s executed. The
inputted PlayList file is added to the TableO Pl ayList of Info.dvr of the

copy destination.  mesteamtIR25,citiie PIRGAESI NG asseel ated with thunbnail
file is executed.

FIG. 74 is a flowchart describing to be executed by
the copy destination when a PlayList is copied from the
copy source (the reproducing apparatus 2 of output side)
to the copy destination (the recording apparatus 3 of
input side).

In step 5221, it is determined whether or not an AV
stream and its associated database are to be transferred
for copying or only an AV stream is to be transferred for
copying. For the former case, the procedure goes to step
5222. For the latter case, the procedure goés to step
5226.

In step 5222, the processing of managing the AV
stream file is executed.

The inputted AV stream data are recorded to the
STREAM directory as a Clip AV stream file.

In step 5223, the processing associated with
database management is executed.

- Record the inputted PlayList file into the
PLAYLIST directory.

- Record the inputted Clip Information file to the

CLIPINF directory.
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The thunbnail data entered in the inputted thunbnail file are added to the
thunbnail file of the. «copy destination. If only the AV streamis to be
transferred for copying in step S221 and the procedure goes to step S226,
a transport streamto be inputted in the copy destination is recorded to
generate a Real PlayList as described in the flowhart for generating a
Real Pl ayList shown in FIG 58. On the basis of the above-nentioned

synt axes, data structures and rules, the contents of the AV streamfiles
and their associated database files recorded to the recordi ng nedium 10 can
be properly managedl®ost¢PoWeihe thyeepreoeeatiy yasopyl afesd rekhAV st ream
files and their associated database files to another recording nmedi um
When copyi nglnfie.part ial exepudddcti on i nterval of an AV streamfile
recorded to the recording nmedium 10 to another recording nedium the AV
stream fil e necessarlye 1B2phivtedhrlagpiodutilenieofadded teprlogducti on
interval can be easily generated and the database file necessary for the

reproducti onTablebif®lagpigduetti gafontetvalk ¢he bepgadkkyingenenated to
all ow the user to generate the AV stream file and the database file

necessary for the reprodestsons, ofhbherpasts hgr epsQEUsti@nuitierval of a
desired AV
thumbnail file is executed.

The thﬁmbnail'data entered in the inputted
thumbnail file are added to the thumbnail file of the -
copy destination.

If only the AV stream is to be transferred for
copying in step S221 and the procedure goes to step 5226,

a transport stream to be inputted in the copy destination
is recorded to generate a Real PlaylList as described in
the flowchart for generating a Real Playlist shown in FIG.
58.

On the basis of the above-mentioned syntaxes, data
structures and rules, the contents of the AV stream files
and their associated database files recorded to the
recording medium 10 can be properly managed to allow the
user to easily copy desired AV stream files and their
associated database files to another recording medium.

When copying the partial reproduction interval of
an AV stream file recorded to the recording medium 10 to

another recording medium, the AV stream file necessary
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streamfile, thereby easily copying these files to another recording
~medium In the description with reference to FIG 71, the transm ssion
route for use in transferring files fromthe copy source to the copy -
destination is the digital bus based on | EEE 1394 for exanple. It will be
apparent to those skilled in the art that the transm ssion route may also
be a radi 0 wave of broadcasting for exanple as shown in FIG 75. The copy
control commands may not be the sane as the transm ssion route for file
transfer (refer to FIG 75). The AV streamfiles and their associ ated
dat abase fi%es Ea al so ge giansf rred fromdifferent recording nedia to
the copy dest?hationt SRECIHGWMORNOE| BT SRrOdBEL&PN| ARRWATERL AGERtPRam
files are recordﬁg and anot her server in which the associated database
files are. re2dtdBdIFRyrpEedr pRAgEAe sephrhrerylfiln DAFeRsary feeshomse to
the copy control command issued fromthe 133 recording apparatus 3, the
files may bertPBpdvekied ¢6 thhe reevednragioppinbensald ¢annpeheadllst ream
file server and the database file server. The above-nentioned enbodi nents
have been degerebebedbyousélof the WPERtorgespoatestheahvVastaeaml ti pl exed
stream for exanple. It will be apparent to those skilled

file and the database file necessary for the reproduction

of the partial reproduction interval of a desired AV

stream file, thereby easily copying these files to

another recording medium.

In the description with reference to FIG. 71, the

transmission route for use in transferring files from the

copy source to the copy destination is the digital bus

based on IEEE 1394 for example. It will be apparent to

those skilled in the art that the transmission route may

also be a radio wave of broadcasting for example as shown

in FIG. 75. The copy control commands may not be the same

as the transmission route for file transfer (refer to FIG.

75) .

The AV stream files and their associated database

files may also be transferred from different recording

media to the copy destination. As shown in FIG. 76, a

server in which AV stream files are recorded and another

server in which the associated database files are

recorded may be arranged separately, in which, in

response to the copy control command issued from the
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in the art that the above-nentioned enbodi nents are also applicable to DSS
transport streans and MPEQ program streans. The above-nenti oned sequence
of processing operations may al so be executed by not only hardware but

al so software. This software is installed froma network or recording
media in a conputer in which the prograns constituting this software are
dinstalled in a dedicated hardware conponent or a general - purpose personal
conput er which can execute various functions by installing corresponding
prograns. This recording nediumis constituted not only by package nedia
recorded progeansdéughapparheusagpethe disks kidy(bectudhpgearthoppy disk),
the optical disk 52 (including CD ROM (Conpact Di sk-Read Only Menory) and

a DVD (Digithk Yecrsatiihg Bbpkyhtuand themnepBene- 9ptbsal £idbSkeb3er
(including MD (Mni-Disk) (trademark)), and the sem conductor nenory 54

whi ch are di gshdi bHtedatapeser gile ddfvREovi de prograns independently of
equi pnent mai n body, but also by a hard disk including a ROM and a hard

di sk Sroring programe i e Ruovisleth {ansenfodss isfalled | goo arbiange
qui prent main body. It should be noted that, in the presen
specificatiopy hhe ékegﬁefQPEQQSEEEHEBQrEhEtPEQQrgg]gomgftlplexed
stream for example. It will be apparent to those skilled
in the art that the above-mentioned embodiments are also
‘applicable to DSS transport streams and MPEG2 program
streams.

The above-mentioned sequence of processing
operations may also be executed by not only hardware but
also software. This software is installed from a network
or recording media in a computer in which the programs
constituting this software are installed in a dedicated
hardware compqnent Or a general-purpose personal computer
which can execute various functions by installing
corresponding programs.

This recording medium is constituted not only by
package media recordéd programs such as the magnetic disk
51 (including a floppy disk), the optical disk 52
(including CD-ROM {Compact Disk-Read Only Memory) and a
DVD (Digital Versatile Disk)}, and the magneto-optical

- disk 53 (including MD (Mini-Disk) {(trademark)), and the

semiconductor memory 54 which are distributed to users to
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recorded in a recording nmediuminclude not only the processing operations
to be executed sequentially in time but also the processing operations to
be executed in parallel or discretely. It should be noted that term '
"system as used herein denotes entire equi pnent conposed of a plurality
of apparatuses. Industrial Applicability As described and according to the
i nvention, on the basis of the above-nentioned syntaxes, data structures
.and rules, the contents of the AV streamfiles and their associated

dat abase files recorded to the recording medium 10 can be properly managed

to al | ow t hepuseidtopregsihhy ﬁﬁﬂépdﬁabhﬁdyAMfsgqggﬁhghkegagﬁdbggglr
associ ated database files to another recordi ng nmedium Especially

accordi ng tobtheallababyr anpArasH®Bk 2RBALALIHE hefbiednknachal ; ggpended
hereto, the data 135 transm ssi on net hod rec?ted In cPai%1%%k§L%é% ed

hereto, t heSﬁbQQﬁén‘pE@@%ﬂlgdtBObEhB_rB’t“rgElléﬁi eg %Qk%%éeghgggéiﬁgr %'Ff;" m ﬁ“

appended hereto, and the programrecite alrm 15 appen

copying the pavhhak ihePhredughi Rkt I an AV streamfile recorded to
t he recording nediun%to anotﬁergrgggr§%¥§ R§§¥On1 an AV streamfile .

necessary for the rfPr§ﬁgﬁichEcﬁo éﬁnthat, in the present

specification, the steps for describing the program to be
recorded in a recording medium include not only the
processing operations to be executed sequehtially in time
but also the processing operations to be executed in
parallel or discretely.

It should be noted that term “system” as used

herein denotes entire equipment composed of a plurality

of apparatuses.

Industrial Applicability

As described and according to the invention, on the
basis of the above-mentioned syntaxes, data structures
‘and rules, the contents of the AV stream files and their
associated database files recorded to the recording
medium lO‘can'be properly managed to allow the user to
easily copy desired AV stream files and their associated
database files to another recording medium.

Especially, according to the data transmission

apparatus recited in claim 1 appended hereto, the data
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reproduction interval can be easily generated and the database file
necessary for the reproduction of that reproduction interval can be easily
generated to allow the user to generate the AV streamfile and the
associ at ed database file necessary for the reproduction of the partial
reproduction interval of a desired AV streamfile and easily copy these
files to another recording nedium At the sane tine, because only a
PlayList and a Clip portion necessary for it are copied fromthe copy
source to the copy destination, the free storage space on the recording

medi um of th@r@opmlsSeshlmathoﬂ canibeamadecsaahl 5. afpedasar hhed+gnd
according to the data transm ssion apparatus recited in clains 4 tﬁrough 7

and 9 appendetie pevetrem theoegatienbstRt rRLayhiigk ﬁ@glgh'EeQEtEBelﬁOpy
source can all be transferred to the copy destlnatlon maki ng thi

i nvention efteatinves DNppBhMedt Re é%BrOQHBttH c I pformati on,
U Appl nf oPl ayLi st Playg?stwhrk : thunbnal Q % ﬁokgg%ggghggllke set to

t he PIayLlsthalmtmg 6BB¥n8AHN B g c Program nf o,
Cl i pMark, thunbnai l ?grﬁation gn EEIEE yl ﬁQ ﬁgQngl on t he copy

source can beapeansEetbaU: geeeoslcgey g5t | egg§gn;} k'nggrgﬁa Lpvention

effective. As described an accordlng

the recording medium to another recording medium, an AV
Stream file necessary for the reproduction of that
reproduction interval can be easily generated and the
database file necessary for the reproduction of that
reproduction interval can be easily generated to allow
the user to generate the AV stream file and the
associated database file necessary for the reproduction
of the partial reproduction interval of a desired AV
Stream file and easily copy these files to another
recording medium. At the same fime, becaﬁse only a
PlayList and a Clip portion necessary for it are copied
from the copy source to the copy destination, the free
storage space on the recording medium of the copy
destination can be made smaller.

As described and according to the data Lransmission
apparatus recited in claims 4 through 7 and 9 appended
hereto, the contents of PlayList and Clip of the copy
source can all be transferred to the copy destination,

making this invention effective. Namely, the reproduction
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recited in claim10 appended hereto, AV streams are
?Pfgrﬁﬁgasferred, so that the nga can be transferred at a higher speed
than the data transfer at the speed at which data are reproduced in real
time. As described and according to the data transm ssion appar at us
recited in claim1l appended hereto, AV streams are data-transferred at a
speed at which data are reproduced in real time, so that data inputted in
the recording apparatus of the copy destination can be decoded and
reproduced in real tinme. As described and according to the data

transnissionspammﬂyﬂngsﬂﬁﬁaﬁmaiﬂdhﬁﬂuﬁyﬁﬁrﬁ%dﬁﬂ%y%ﬁfﬁﬂpﬁggﬁﬁggﬂ%ﬁéﬂﬁ t he

data transm ssion nethod recited in claim17 appended rogram

recorded to thembeednd g JTREUE, L8R kel in1el AJn 18 appended hereto. and
the program recited in claim19 appended hereto, the processi‘ng

s s Coptscon e S e gy (L g

transmtted by the transm ssion apparatus ( . ! . .
[ ' th

hereto if th rat u tir ion destination is conpliant w

D\e/R f or mat fg:}&%g%nrg{f'e%gn béltg'tlg clél?if%%gaat%ﬁé)ﬁlsfa% & l%esﬁgté?d téji)fth\tﬁhh:acgopy

only an AV stnheam.is r ced in real ti i f the apparatus

des%/i nati on ibglg of)hcgﬁr%pglpicg 3{ \%OtuﬁceD\?ﬂnf%’ G X &I, HikercOBy

enhanci ng th%E%QQ%%QE%%gemaking this invention effective.

As described and according to the data transmission
apparatus recited in claim 10 appended hereto, AV streams
are file-transferred, so that the data can be transferred
at a higher speed than the data transfer at the speed at
which data are reproduced in real time.

As described and according to the data transmission
apparatus recited in claim ll.appended hereto, AV streams
are data-transferred at a speed at which data are
reproduced in real time, so that data inputted in the
recording apparatus of the copy destination can be
decoded‘and reproduced in real time.

As described and according to the data transmission
apparatus recited in claims 12 and 16 appended hereto,
the data transmission method recited in claim 17 appended
hereto, the program recorded to the recording medium
recited in claim 18 appended hereto, and the program
recited in claim 19 appended hereto, the processing

operations can be switched between the methods in which
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for the user in copying AV streans. As described and according to the data
p?ocessing appara?ﬁs ?ecited in claim20 appended hereto, the data

transm ssion nmethod recited in claim2l appended hereto, the program
recorded to the recording mediumrecited in claim22 appended hereto, and
the programrecited in claim23 appended hereto, inputted PlayLists can be
properly managed on the recording medium thereby allow ng the user tg_
easily understand the contents of each PlayList recorded to the recor !ngd
medium As descried and according to the data processing apparatus recite

in claim24, dahie danaber anamsasicend KRt hed reankad sisdosl abPa23 tarpended
hereto, the program recorded to the recording nediumrecited in claim26

i i t i I heret o, the
appended her etojtaddihhelpingnagppesidtadhicRethali® 2he apperdedshsk
:iﬁgutted t hunbnai |l s can be properFy managed on the rec@pgeg medi um

t her eby a||Oﬂhégt&BﬁsMi@éiéﬁBdbgtgﬁﬁthnC?@f%%gb%g%P%%g&%@FBxﬁgggg%at

i pi to the recording nedium A ,
D050SSI g ARDAT BkURLY ohAPULLAG-1ae 4002 Lesarding Tediym o whi ch an
AV streamfile and a thunbnail file of sai Stre

which only an AV stream is reproduced in real time if the
apparatus of the copy destination is not compliant with
DVR format for example, thereby enhancing the convenience
for the user in copying AV streams.

As described and according to the data processing
apparatus recited in claim 20 appended hereto, the data
transmission method recited in claim 21 appended hereto,
the program recorded to the recording medium recited in
claim 22 appended hereto, and the program recited in
claim 23 appended hereto, inputted PlayLists can be
properly managed on the recordiné medium, thereby
allowing the user to easily understand the contents of
each PlayList recorded to the recording medium.

As descried and according to the data processing
apparatus recited in claim 24, the data transmission
method recited in claim 25 appended hereto, the program

‘recorded to the recording medium recited in claim 26
appended hereto, and the program recited in claim 27
appended hereto, the inputted thumbnails can be properly

managed on the recorded medium, thereby allowing the user
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conprising: a receiving section operable to receive a thunbnail file; and
a recording section operable to add data of the received thunbnail file to
the recorded thunmbnail file. 2. A data processing nethod for a data
processi ng apparatus for inputting data into a recording nmediumto which
an AV streamfile and a thunbnail file of said AV streamare recorded,
conprising the steps of: receiving a thunbnail file; and adding data of the
received thunbnail file to the recorded thunbnail file. 3. A recording
medi um recordi ng a conputer-readable programfor a data processing
appar at us forto mputitlivngonddtren itHeO R rdi di, ey i.ch._an AV stream
file and a thunbnail file of said Avtgﬁgggﬁﬁgfggrg@%@%&&&qscgﬁg%ﬁ ing the
steps of: retei theg radoratRaidediihe;, and adding data of the received
thunbnail file to the recorded thunbnail file. 4. A programfor causing a
conputer for controlling a data processing apparatus for inputting data
into a recording nediumto which an AV streamfile and a 140 thunbnai

file of said AV stream are recorded,
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conprising the steps of: receiving a thunbnail file; and adding data of the
received thunbnail file to the recorded thunbnail file. 141

CLATMS:

1. A data processing apparatus for inputting data
into a recording medium to which an AV stream file and a
thumbnail file of said AV stream are recorded,
comprising:

a receliving section operable to receive a thumbnail
file; and

a recording section operable to add data of the
received thumbnail file to the recorded thumbnail file.

2. A data processing method for a data processing
apparatus for inputting data into a recording medium to
which an AV stream file and a thumbnail file of said AV
stream are recorded, comprising the steps of:

receiving a thumbnail file; and

adding data of the received thumbnail file to the
recorded thumbnail file,

3. A recording medium recording a computer-readable
program for a data processing apparatus for inputting
data intc a recording medium to which an AV stream file
and a thumbnail file of said AV stream are recorded,
compriging the steps of:

receiving a thumbnail file; and

adding data of the received thumbnall file to the
recorded thumbnail file.

4. A program for causing a computer for controlling
a data processing apparatus for inputting data into a
recording medium to which an AV stream file and a
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thumbnail file of said AV stream are recorded,
comprising the steps of:

recelving a thumbnail file; and

adding data of the received thumbnail file to the

recorded thumbnail file.
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