Description Data Transmission Apparatus And Data Transmission Method Technical Field 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 recording 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 gigabytes,
which are highly expected as media for recorditg AViAutioVisual) signals such as video signals. The
sources (or the 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.
Data Transmission Apparatus And Datz Transmissicn Method

Technical Field

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 recording
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 glgabytes,
which are highiy expected as media for recording AV
{hudio Visual) signals such as video signals. The sources
{or the supply sources) of digital AV signals to be

recorded on recordable optical disks include CS digital



Generally, the digital video signals supplied from these sources are image-compressed by MPEG2
(Moving Picture Experts Group 2) . Each recording apparatus has its unique recording 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 recording such as MPEGL1 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 (eqarding schemes. invalye e degradation in igture ualy herausg ghe supplied

bit streams are deco once an n ban encoded again before being recorded. When

picture-compressad,digital signals aye recorded i the transfer yate.ofthe inputted. digital signals does

not exceed the recording rate of the fecording/reproducing apparatus used, a recording method in
which the supglieg,2 bit streams are directed recorded without decoding and re-encoding least
degrades the picture quality. However, if the transfer rate of the picture-compressed digital

Generally, the digital video signals supplied from
these sources are image-compressed by MPEG2Z (Moving
Picture Experts Group Z). Each recording apparatus has
its unique recording rate. When the digital video signals
of digital brecadcasting are recorded by use of
conventional consumer ﬁideo 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 recording such as
MPEG]1 Video, MPEGZ Video, and DV (Digital Video), the
digital video signals are decoded once and encoded again
with the device-unique reccrding rate and encoding
algorithm before being recorded.

However, the above-mentioned recording schemes
invelve the degradation in picture guality because the
supplied bit streams are decoded cnce and then band-
limited and encoded again before being recorded. When
picture~compressed digital signals are recorded, i1f 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



signals exceeds the recording rate of a disk of recording 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/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. fixd Lofglondl snged Thus, ipdhe ftute inwich the,diaital brogggasting becomes
g

. dl'lsC{( c .
the mainstream broa casting, suc recordin reproducing apparatuses using aiskKs as recordlng

media will be reguited as rggording broadeast; signals.as they are digital withoutdecoding and re-

encoding like data streamersS. As described above, as the storage capacity of 3 recording media

increases, eachzrecquding madiun will be ahle toJegerding Lots.ahdataJfor example; video data and
audio data associated with programs) to record many programs to a

signals exceeds the recording rate of a disk of recording

medium, 1t is required for the recording/reproducing

apparatus to re-encode the digital signals for recording

30 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 wvariable
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 & fixed rotatiocnal speed.

Thus, in the future in which the digital
broadcasting becomes tThe 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



single disk. In such a situation, each user is required to perform: operations such as copying of
desired data selected from among many programs recorded to a disk to another disk. However, if a
copy operation is performed, it becomes difficult to properly managing the contents of the recorded
data and the reproduction information. Disclosure of invention Example embodiments may properly
manage, when the contents of data are copied from one recording medjum to .another, thg contents
of data ahd thé Teptddiiciion” inforntation: T a first-aspeciof e vef c}ﬁif%hé"réﬁ% provided's data
transmisgign ra%]gggaéqs gor ;rcfgmgmjj'gt_ringdar_‘lC AV ﬁ%@gm Xcaomgréi%sinq} an %ut%% ticag%r&seaqﬁigpooperable
to mutually au en”tlcéfle“an*apparat“us of & transmission destination of said A stream; and a

transmission secion onerable to ;transpit said AV stream.and panagement infgymation.thergof if said

apparatus of said transmission destination is found compliant with a predetermined format from a
result of saidymutal-authentication, by, said aythentiation segtian and. transmittipg.eniyssaid-AV
stream in real time if said apparatus of said transmission destination is found not 4 compliant with
said predetermined fopmat fropna resultiof said sygyahauthenticationtyssaigh adtherticatiensgection.
from among many programs recorded to a disk to another disk.
However, 1f a copy operation is performed, it bescomes

difficult to properly managing the contents of the recorded

data and the reproducticon information.

Discleosure of Invention

Example embodiments may properly manage, when  the
contents o¢f data are copilied from one recording medium to
another, the contents of aata and the reproduction
information.

In a first aspect of the invention, there 1s provided &
data transmission apparatus for transmitting an AV streanm,
cemprising: an authentication section operable to mutually
authenticate an apparatus of a transmission destination of
said AV stream; and a transmission section c¢perable to
transmit said AV stream and management information thersof if
sald apparatus of said transmission destination is found
compliant with a predetermined format from a resulf of said
mutal-authentication by said authentication section and
transmitting only said AV stream in real time 1f said

apparatus of sald transmission destination 1s found not



In a second aspect of the invention, there is provided a data transmission method for transmitting an
AV stream comprising the steps of: mutually authenticating an apparatus of a transmission
destination of said AV stream; and transmitting said AV stream and management information thereof
if said apparatus of said transmission destination is found compliant with a predetermined format from
a result of said mutual-authentication by said authentication step and transmitting only said AV
stream i f&BP finie i sdid “AppitatisToFEaid fraRsmrsSiorddstination’ s fouhl ol TooMpliadt it said
predeterminedﬁifrmat rom a result of said mutual-authentication by said authentication step. In a third

aspect of the iAveritioh” fiere 7€ provided a “fecording hiediimtedSrdiniG & computer-readable program

for a data transmission a%par{%tus for tcrgn%rpttjcr}gegn AV stream, com fising éhe %tg{?ﬁ C?g; mutually

authenticating an ap{f%)arsa(?ué3 ot a transmission destlnlar%i}r)%no%%%rlld' A\V% rream; and transmﬁltinag said AV

stream and management infarmationhereof if sajd apparalus ot saig ransmissian destipation is

found compliant with a predetermined format from a result of said mutual-authentication by said

authenticatign step;and {ransmitting only sajd AV streaminsealime ifsajd appargtus ofsaid
transmission destination is found not compliant with said predetermined format from a result of said
4a of a transmissicn destination of said AV  stream; and
ransmitting sald AV stream and management information thereof
if said apparatus of sald Transmission destination is found
compliant with a predeterminaed format from a result of said
mutual~authentication by sald authentication step and
transmitting only said AV stream in real time if said
apparatus o©of said transmission destination 1is found not
compiiant with said predetermined format from a result of said
mutual-authentication by sald authentication step.
In a third aspect cof the invention, there is provided a
recording medium recording a computer-readable program for a
data transmissicn apparatus for transmitting an AV stream,
comprising the steps of : mutually authenticating an apparatus
cf a transmission destination of said AV  stream; and
transmitting saild AV stream and management information thereof
if sald apparatus of sgald transmission destination is found
compliant with a pfedetermined format from a result of said
mutualil-authentication by said authentication step and
transmitting only said AV stream in real time if said
apparatus of sald transmission destination is found not

compliant with sald predetermined format from a result of said

4a



mutual-authentication by said authentication step. In a fourth aspect of the invention, there is provided
a 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
said AV stream; and transmitting said AV stream and management information thereof if said
apparatus of said transmission destination is found compliant with a predetermined format from a
result of SR utdaatiRentication by said authehticafior steparl® tEnshitting only said AV stream
in real time if s % agp%ratug of said trapsm%ssL%n de,stinati(%nlios foup:% not compliant ng aié:i

predetermined format ffom a restlt of said”mutual-authentication by S5id autherttication ep. In

example F%rg) 'mentﬁ,}g firsé 3%% Br_gnsrgliss_iggrpﬁepa%rgtus%_){nprggé%'t% 5§§q §§ctio§ opﬂggle to read

adata s and its management information from a recording medium; "a cornitrol section operable

to determing partial mapagement, jafprpation forrespondingto.a partal fata streamiscesgary for

reproducing a specified reproduction interval in the data stream; and a transmission section 4b
operable g fransmitthe paiak data:stream and pantie), managementinformation defermined:by the

control section. The above-mentioned transmission section can

of & transmission destination of said AV  stream; and
transmitting said AV stream and management information thereof
if saild apparatus of saild transmission destination is found
compliant with a predetermined format from a result of said
mutual~authentication by said authentication step and
transmitting only said AV stream in real time 1f said
apparatus of sald transmission destinaticn 1s found not
compliant with said predetermined format from a result of said
mutual~authentication by said authentication step.

In example embodiments, a first data transmission
apparatus comprises: & read section operable to read a data
stream and its management information from a recording medium;
a control section operable to determine partlal management
information corresponding to a partial data stream necessary
for reproducing a specified reproduction interval in the data

stream; and a Transmission section

4



transmit the partial management information in an asynchronous manner. The above-mentioned
control section can select one of asynchronous transmission and synchronous transmission of the
partial data stream. The above-mentioned 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

Sequencelnfo a{.pdra Programinfo, the .information f r.reiatin the time_ information with the address
. : 37 109) ) i Q g€ 1 grign witn e
information can bé a C,llgl, and the tﬁ%%r%nforr%aﬁgﬁ" of the ¢ argct%rlst?(?fzrlngéle cgr?rbelgtllpMark. The

above-mentioped management informatia can further, inelydle a Playlistwhieh s, infqrgation for S

specifying a reproduction interval of the AV stream. The above-mentioned transmission section can
further transmit informagion forSRECING&oned transmission section can

transmit the partial management information in an
asynchronous manner.

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

The above-mentioned 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 Sequencelnfo and a
ProgramInfo, the information for relating the time
information with the address information can be a CPI,
and the time informaticn of the characteristic image can
be a ClipMark.

The above-mentioned management information can

further include a PlavyList which is information for



reproduction interval of the AV data stream as the partial data stream. The above-mentioned
transmission section can transmit the information for specifying the reproduction 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 sequer e@_ﬂi(piaf?mi1 if a tgra(%?gr(c%)% atcjlf((}a}1 ag% asource acﬁ)dcl%gte c%n\ftigggg Etl)R{.an arrival time

stamp of the transport packet, an Stréam’as the p%rtl afa ‘stream 1S a part of a data

sequence of a source pﬁggeggfog@_ﬁgﬁg%%.dTQ%gggﬁ%gepéigngg @é/%i fream.can be a data

sequence in a unit of a transport packet and a source 6 packet constituted by a time stamp of the
transport packet, -2pd AnAV siRam as therpartialdatasireany. carbeatransport stream in a unit of a

transport packet.
reproduction interval of the AV data stream as the
partial data streamn.

The above-mentioned transmission section can
transmit the information for specifying the reproduction
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-menticned fransmission 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 ftime
information of a characteristic image in an AV stream
included in the partial management information data.

The above-mentioconed 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 cof a data sequence of a source packetf of
the AV streamn.

The above-mentioned AV stream can be a data

sequence in a unit of a transport packet and a scurce



The above-mentioned control section can switch between data transmission of the AV stream and
management information thereof and data transmission of only the AV stream in real time. In
example embodiments, 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

reprodudtidn fhtervaPifthe dHts Stréam; and rARsritiny the Tpartitl d&tatrdam and partiar -

management inforﬂ]\;\tiog determinedhtg/ the _control aection. n examgle ergbodimtents, there is
. an ?n straeam. as T ﬁartlai gta 5 ﬁﬁam an _be a ran%%or% .
provided a first “recording medium recording a computer-readable program™ comprising the steps of:

reading %Q%a_a tre_La_;jmaangni}'tsC n%%naﬁqe{r}edrgg%fg@agggﬁ@ma recording medium; determining partial

management information corresponding to a partial data stream necessary for reproducing a 7

specified reprodyction, intervalin the data;streapy, and transmitting the-padip| data sfream.and partial

management information determined by the determining step. In example embodiments, there is
provided g first program: foricausing acoamputerde.exaeutethe stepspireading @ datas stream and its

management information from a recording medium;
thereof and data transmission of only the AV stream in real
time.

In example embodiments, there is provided & first data
transmission method comprising the steps of: resading a data
gtream and its management information from a recording medium;
determining partial management information corresponding to a
partial data stream necessary for reprcducing a specified
reproduction interval in the data stream; and transmitting the
partial data stream and partial management Iinformation
determined by the control section.

In exampie embodiments, there is provided a first
recording medium recording a computer-readable program
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 &



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 example
embodiments, there is provided a second data transmission apparatus for transmitting an AV stream,
comprising: an authentication section operable to mutually authenticate an apparatus of a

transmisSibf destifiation 6Fh8 AV stfdam: And"4 Yansmigsion-SéctiohiVperabie 16 #ansmittle Av

stream a%d management iqf%rmation therfoféfatpg ag%aratus of the transcmiSEion destination is found

complian With &' lp%&é]t%rm“ingd fBrmat from aTesult’of the muftar a@%%njﬂ%atiorﬁl%@atﬁgmem

authentiCﬁtligg éslggggr&g\ng d %Hgigg %?Iyttpl% Aﬁlﬁ%té%%q_] An II%GJ St;pgg% i_f the apparatus of the
n

transmission destination Is found not compliant with the predetérmined format from a result of the

mutual-authentiggtion by, the. authentication sectign. In example embodiments, there s proviged a

second data transmission method for transmitting an AV stream comprising the steps of: mutually

authenticating am appasatys of a. trapsmissian.destination of the-AV streany, angtransmitting. the AV

stream and management information thereof if the apparatus of the transmission destination is found

complianttream and its management information from a recording medium;
determining partial management infermation corresponding to a
rartial data strsam 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 example embodiments, there 1s provided a second data
fransmission apparatus for transmitting an AV stream,
comprising: an authenticaticon s=ection operable to mutually
authenticate an apparatus of a transmission destination <f the
AV stream; and a transmission section operable to transmit the
AV stream and management infeormation thereof 1f the apparatus
of the transmission destination 1s found compliant with a
predetermined format from a result of the mutual-
authentication by the authentication section and transmitting

crly the AV



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 example embodiments, there is provided a second recording medium recording
a computer-readable program for a data transmission apparatus for transmitting an AV stream,
comprisifig e tepsTof: Aitftually dlifhenticatingn 555%5 19 £ transmission GesHHatorof the AV
stream,; acpéjs %ransmitting the AV strggm and man%%(-rzfnent 9 infgrr[%atiqn theregf% i&thce a%pa@éus of the

transmisSion “destination ié found’ %ompli%%ft with @ predetermine orn%&efro?n §¥esiit of the

mutualayhepcation by the aythentieation-step and trapsmiting oply.he AN sigam,p realtime i

the apparatus of the transmission destination is found not compliant with the predetermined format

from a resultQf the mutual-authentication by the authentication step. In example embodiments, there
is provided a second program for causing a computer for controlling a data transmission apparatus

for transmitting an, AV.sirgare, eRmBHSiNG e steps ofdnutually.authenticating-an-apparghiss
transmission method for transmitting an AV stream comprising
the steps of: mutually authenticating an apparatus of a
transmission destination of fhe AV stream; and transmitting
the AV stream and management informetion thereof 1f the
apparatus of the transmission destination is found compliant
with a predetermined format from a resuit 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 exrample embodiments, there 1s provided a second
recording medium recording a computer-readable program for a
data transmissicn apparatus for transmitting an AV stream,
comprising the steps of: mutually authenticating an apparatus
of & transmission destination of the AV  stream; and

transmitting the AV stream and management



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 2P iR examisié nitbodiments therdiB prévidéd atirst '10%ath FrOC8ssTy &Pparatus,
comprising: a recejving section _operable to receive the PlayList file, and a recording section operable
to record 16 PIAJIISCand Aidifng HIormaLEN 4sSosiatbialth the REaly tecaivad PiayLIstHii to a

manage@gn%inforgnatiogefg%{Qr man%gingtt\jlee rec%g glalflggﬁ'%t.égteﬁga jle gmb%dimeandethere is
provided a first data processing me?hod, comprising the steps of: receiving the Plaﬂist file; and

recordi”%ﬂ’@n%@&’&@&_@@@ﬁd@@%pi”f‘ar‘_?&a“%gﬁé%_i%t@ﬂq‘%“héﬁ%P’?e"%'xéecﬁiye%E’Pé’&iét flg toa

management information file for managing the recorded PlayList. In example embodiments, there is

provided,asthird -regerding medium recording a.compiiter-readableprogramfar@ nation is
found not compliant with the predetermined format from a
result of the mutual-authentication by the authentication
step.

In example empbodiments, there 1s provided a second
program for causing a computer for controlliing 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 thereol
if the apparatus of the transmission destination 1s found
compliant with & predetermined fcermat from a result of the

mutual-authentication by the authentication step and

ftransmitting only the AV stream in real time 1f the apparatus

th

of the transmission destination 1s found not compliant with
the predetermined format from a result of the mutual-

authentication by the authentication step.

In ezxample embodiments, there is provided a first

10



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 PlayList file; and recording the
PlayList and adding information associated with the newly received PlayList file to a management
information file for managing the 11 recorded PlayList. In example embodiments, there is provided a
third progtant foP E8GSIAG 2 tdmpatetr fércontrol TR data Procesding Spparatts fof Fédeiifg, from a

recording medium recording an, AV stream file and a PlayList file specifying a method of reproducing
the AV STESTAI e FleSSaBeot R o B TEEort giheim,oné Bragam o BRGNG e steps

of: recei\éigg l;h eIayL'st file;fgréccl) }rr%cor%i%rllg theé r%é:lisg tand aa%ding@ g%matiogpazsggciéiatqd ylvith the
newly recéived ayLis Tile toa management info ation file for machaglnggthe fecorded PPayList. In

example gmbodiments, there §5 proyided &i%cg’”d%‘é% 1%8835555%%8@@@“%9%9”%89: 2

receiving section operable to receive a thumbnail file; and a recording section operable to add data of
the receiyed thumbnall file;tg #he recordgd thumbnail fils.  2naging  the  recorded
PlaylList.

In example embodiments, tThere 1s provided a first data
processing wmwethod, comprising the steps of: recelving the
Plaviist file; and recording the PlayList and adding
information associated with the newly recelved PlaylList file
te a management 1nformation £ile for managing the recorded
Playlist,.

In example embodiments, there 1s provided & 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
specifiving a method of reproducing the AV stream file, the
files reproduced from The recording medium, The program
comprising the steps of: receiving the PlaylList £ile; and
recording the Playlist and adding information assoclated with
the newly received PlaylList file to a management information

file for managing the

[
[



In example embodiments, 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 In example embodiments, there is provided a fourth program of a recording medium 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 TRtRbRSTfilR! & theSfecorded thumbnail file. In example embodiments, there is provided a
fourth program for causing a computer for controlling a data processing apparatus for inputting data
into a recording LrediiG WHEH B AV-Siém FE-diid ahamBRa A of the AV SHEH 478

recorded compcr:is{ggitpe stgps oé:mreggiving gotbum%nqjl file; qr]11d adgingd%%taa of tp(e)cr:%%esjy%d
thumbnaﬁﬂife t6 the recorded thumbnar file. 1 the first Ura(t)“tlr“éngmission appargtUs and rﬁeﬁmd,

brogram sigred I [ecowing mediym, and pragiam the patal, e, strepy and. pael panggement

information data necessary for the reproduction of a reproduction interval specified in a data stream

are deterprjned:and.the determingd paytiab data, stream is transmitted-,jn the secqnd dara trapsmission
apparatus and
raproducing the AV stream file, the files reproduced from the
recording medium, The pregram comprising the steps of:
recelving the Plavylist £file; and recording the Playlist and
adding information associated with the newly recelved PlayList
file to a management information file for managing the
recorded PlayList.

In example embodiments, there is provided a second data
processing apparatus, comprising: e 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.

In example embodiments, there 1s provided a second data
processing method, comprising tThe steps o0f: recelving a
thumbnail file; and adding data of the received thumbnall file

to the recorded thumbnaill file.

12



13 method, program stored in recording medium, and program, both an AV stream and its
management information data are transmitted if the apparatus 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, a PlayList
file is added tB*EffahagERfert infGtation HE 1R the s@csHd d&td pfocessing apparatis™nt method,
program stored in recording medium, and program, the data of a first thumbnail file is added to a

second tRumbrair fle " BridFBeSSiplion of BrattingRrhidintention wift bé UESERBEE ifEither detail by

way of example with refergnce tq the accompanying drawings. FIG. 1is (ﬁagra illustrating volume
formato HG 51 & diagramiTiSEatng & dredery sruct 4 Tored on 4 diok 14 6. 36 a

Sﬁ%;";‘(”; ;é'g%hé%}é{‘g §: Se”t‘f%téé ¢ oLRYR MEEG:2 ansport strea, FIG. 4 s a diagram Hllustrating
thumbnail file; and adding data of the received thumbnail file
to the recorded thumbnail file.

In example embodiments, tThere 18 provided a fourth
program for causing a computer for controlling a data
processing apparatus for inputting data dintc a recording
medium to which an AV stream file and a thumbnail file of the
AV stream are reccrded, comprising the steps of: receiving a
thumbnail file; and adding data ¢f tThe received thumbnall file
to the recorded thumbnail file.

In the filrst data transmission apparatus and method,
program stored 1n recording medium, and program, the partial
data stream and parﬁial 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 sescond data transmission apparatus and



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 dAG R HUSHERAG HreRtiBRERp Betwash STE Aistsitiniity pditt ahd SFEReqbéide and a
relationshi& between STC-sequence and ATC-sequence. FIG. 13 1:5 a diagram iIILJC?tLaIing

Sequencg fo(ﬁVFIG?iﬁ%‘% diaad?‘gm iIIll}"‘s?ratirlinga %%?86‘*%%seqlu%n%r¥“€|%of‘5 is aadiﬁgraFnrﬁustrating

&
syntax of 15 Programinfof FIG, 16 i a diagram lusirating syniex of SreamGedinglnfoc), FIG. 17
is a diagram ilustrating a

is compliant with a predetermined format and only an AV stream
iz  transmitted 41in 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, a PlayList
file is added to a management information file.

In the second data processing apparatus and method,
program stored in recording medium, and program, the data of a
first thumbnail file is added to a second thumbnail file.

Brief Descripticn of Drawings
This invention will be described in further detail bv way
of example with reference to the accompanying drawlings.

FIG. 1 is a diagram illustrating volume information.

FIG. 2 1is &a diagram illustrating a directory structure

formed on a disk.



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
PlayListMark and ClipMark. FIG. 28 is a diagram illustrating syntax of ClipMark. FIG. 29 is a diagram

illustrating syntax of 16 PlayList file. FIG. 30 is a diggram illustrating syntax of UIAppgnfDoVF%I\ayList. FIG.
31 is a diagram illustraling syftaxof® @1agrem illustrating a Structure c

MPEG-Z2 fLransport stream.

FIG. 4 is a diagram illustrating syntax of
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-Z
transport stream plaver model.

FIG. 8 is a diagram illustrating syntax of Clip
Information file.

FIG. 9 is a diagram lllustrating 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 felationship
between STC discontinuity point and STC-sequence and a
relationship between STC—sequenée and ATC-sequence.

FIG. 13 1s a diagram illustréting Seguencelnfo().

FIG. 14 is a diagram i1lilustrating a
program_sequence.

FIG. 15 is a diagram illustrating syntax of
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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
PlayList 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. 30' is a diagram illustrating syntax of Playltem O . FIG. 37 is a diagram illustrating
syntax of PiayListMark. 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 17
TableOfPlayLists. FIG. 41g[gf)diagram illustrating syntax of thumbnail header information file. FIG. 42
a

is a diagram il ugﬁgﬁﬁ‘é%i}n of

FIG. 16 is a diagram illustrating syntax 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 i1llustrating 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 PlayListMark and ClipMark.

FIG. 28 is a diagram illustrating syntax of

ClipMark.

FIG. 29 is a diagram illustrating syntax of

le



thumbnail picture data file. FIG. 43 is a diagram illustrating a method of storing data into to block. FIG.
44 is a block diagram illustrating a configuration of a moving picture recording/reproducing apparatus.
FIG. 45 is 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 relationships between Clip, PlayList and Virtual PlayList at the time of editing Minimize.

FIG.49is a %?9%@ illucstr?tigg an example in which two ATC sequences are created in Clip when
data of one Clip S reamlare'partially deleted. 18 FIG. 50 is a diagram illustrating a relationship

between ATC sequgnc?,g,éTg fe%egc%%aaéllga%{ogﬁrpl 551?9%%”1%% at Epnettérpce C\)/vthen data of one Clip
AV stream are partially deleted.

UlkpplnfoPlaylist.

FIG. 31 is a diagram iliustrating syntax of
PlayList{}.

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

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

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

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

FIG. 36 is a diagram illustrating syntax of

Playitem() .
| FIG. 37 1s & diagram illustrating.syntax of
PlayListMark.
| FIG. 38 is a diagram illustrating syntax of
Info.dvr.
FIG. 39 is a diagram illustrating syntax of

UIlAppInfoVolume.

FIG. 40 is

&3]

diagram illustrating syntax of

17



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
Sequencelnfo at B@e%r?&ygh%n %r%év stream is recorded as Clip for the first time. FIG. 56 is a
flowchart descri%mg an exelﬁﬁpllary operation of creating Programinfo. FIG. 57 is a flowchart describing

an ex_emplary operatiorﬂp?(f;greﬁing EP-map, g]xgaﬁll_Gi; PR,is 2 flaw rts%%cg;pir&a method_ of
creating Real PlayList. FIG. 59 is a flowchart describing a method ot creating Virtual PlayList.
thumbnail header information file.

FIG. 42 is a diagram illustrating syntax of
thumbnail picture data file.

FIG. 43 is a diagram illustrating a mefhod of
storing data into tn_block.

FIG. 44 is a block diagram illustrating a
configuration of a moving picture recording/reproducing
apparatus.

FIG. 45 is a diagram illustrating a concept of a
relationship between Clip formed by recording AV stream
as new Clip and PlayList.

FIG. 46 1s a diagram illustrating a concept of
creating Virtual PlayList.

FIG. 47 is a diagram lllustrating a concept of a
relationship between Clip and PlaylList at the time when a

. part of reproduction interval of Real PlayList is deleted.

FIG. 48 1is a diagram illustrating a concept of
relatienships between Clip, PlaylList and Virtual PlayList
at the time of editing Minimize.

FIG. 49 is a diagram illlustrating an example in
which two ATC sequences are created in Clip when data of

one Clip AV stream are partlially deleted.
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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 relationshi IB?tV‘é‘%?niC”% aQQaPI%EiSEiH_‘fEl% case %@gr% OPQ’:L@@’H%& the

necessary portion of Clip are copied from copy source (the reprodtcing apparatus on the output side)

to copy destirggigp e@ﬁe I r@gg@g@@tys%thgé rg@eg'ge)allﬂG. 66 is a diagram illustrating a

Clip portion necessary for the reproduction of PlayList when copying it from copy source (the
remndumngaBE%E?%%S@Q&%ence at the time when data of one Clip AV

stream are partially deleted.

FIG. 51 is a diagram illustrating a :elationship
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.

¥IG. 53 is a diagram illustrating a relationship
between Clip and Playlist at the time when a Clip &V
stream with CPI being TU map is partially deleted.

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

FIG. 55 1is a flowchart describing an exemplary
operation of creating SequencelInfo 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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output side) to copy destination (the recording 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
PlayList 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 neces portion of Clip from copy. s urce% e reproducing apparatus on the output
side) to copy destinatic?f;[r réc?ér%iﬁgsaSpgr%%qscgﬁ %}ée m%ﬁ?gi %)l.rlﬂpGé ﬁiﬁg%%igéram illustrating a

e o o e (e et
70B is a diagram illustrating aseethod of ﬁ%@g?lig@ggﬁg}mg&w%@y&p@pg Clip from
creating Virtual PlayList.
. FIG. 60 1is a flowchart describing a method of
reproducing PlayvList.

FIG. 61 is a diagram illustrating an example of
file~transferring both an AV stream file and a database
file.

FIiG. 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 1s transferred in real time and a
database file 1s 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 iﬁ 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

20



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 associated database file
are copied frogl §apy source (the reproducing apparatus on the output side) to copy destination (the
recording apparatus on the input side) via a digital bus. FIG. 72 is a flowchart describing the

processing of 22 copyzsqurce when copying RlayList from-cony; spuree ¢the, reprpducing apparatus on
the output side) to copy destination (the recording apparatus on the input side). FIG. 73 is a flowchart
describing the,prOCeSEING for the reproduction of PlayList when copying

it from copy scource (the reproducing apparatus on the

ocutput side) to copy destination (the recording apparatus

on the input side).

FIG. 67 isg & diagram illustrating a method of
determining a copy start point of data preceding IN time
when copying PlayList from copy source {the reproducing
apparatus on the cutput side} to copy destination (the
recording apparatus on the input side).

FIG. ©8 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} tc copy destination (the
recording apparatus on the input side).

FIG. 69 1s 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 copving Clip from

copy source (the reproducing apparatus on the output
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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 descrying the processing of copy destination when copying PlayList 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. re orgti)n medium from these seryers. Best Made for Carrying Qut the Invention This
invention will 5& %%icrl Sed it f\ﬁrt?i%F ata 3? r\}vag/ 0 eexa?n%?é: W?t%&re? r%r%lea %" %egacc%r\épanying
drawings. 23 No ugefggrgéq to FIG. 1, there is shown a simplified structure of an application format on

a recording medium (a recording medium 10 shown in FIG. 44 to be described later). This format has
two layers, PlayList angrglipfggthesmanagement ok AY SlreaMSing 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. 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 destinaticon (the recording apparatus cf 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 cutput
side) to copy destination (the recording apparatus of the
input side).

FIG. 71 is a block diagram 1llustrating a
configuration in which an AV stream of DVR and ifs
associated database file are copled from copy source (the
reproducing apparatus on the output side} to copy
destination {(the recording apparatus on the input side)
via a digital bus.

FIG, 72 1s a flowchart describing the processing of
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Volume Information manages all Clips and PlayLists 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 MPEG2 transport stream into 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 paipling, Gl s siven byaRliaytish A gl Information. e s diseld in finging the

address information at which the deco the stream is to be started in the Clip AV stream file. 24

The PlayList is iproducedfgr the-purpese of selecting a raprodugction intervalwhich the user wants to
view from the Clip to edit the selected interval with ease. One PlayList is a collection of the
reproduction fiervalsiniaflipr@perepduction ifeakiienNen the input side) .
FIG. 73 is a flowchart describing the processing
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 flowechart descrying the processing of
copy destination when copying PlaylList from copy socurce
{the reproducing apparatus on the output side} to copy
destination (the recording apparatus on the input side).
FIG. 75 1s 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 Mocde 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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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 Playltems 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 occupies, in the disk, the data capacity equivalent
to the stream portion of the Clip which it is referring to. When an AV stream is recorded as a new Clip,
a Real PlayList which refers to the reproducible range of that Clip in its entirety is automatically
created. If the reproduction range of the Real PlayList is partially deleted, the data of the stream
portion of the Clip which_ it is referring to ar%alsg Ielgd. Er‘ule ;/irtual PI%%List is regarded as not
sharing Clip data. If the Vittud ae)}:l_ls e ¢ gnge or déle ede,‘teﬁelélipsm Vrzfotachange at all. 1t should

be noted that Real Rlaylist aanVir |_25 PlayList are generically referred to as a PlayList. The
directories necsessgr}”y"céfr% %gcﬁ Vi %%sli(ear% as follows. R%%%%ﬁectocr)y inc uoﬁng "DVR" directory

"DVR"d"edn@gggyﬁfﬂé$%£aﬁd§T?Q”?gggkding medium 10 shown in FIG. 44

to be described later). This format has two lavers,
PlayList and Clip, for the management of AV streams.
Volume Information manages all Clips and PlayLists in
each disk.

One AV stream and its pair of attached information
are thought of as one cobject, which is called a Clip. An
AV stream file 1s called a Clip AV stream file and its
attached information is called a Clip Information file.

One Clip AV stream file stores the data cobtained by
arranging an MPEG2Z transpori streamn into a stiructure
defined by a DVR (Digital Videc Recording) application
format,

Generally, a data file used by computers for
example is handled as z byte sequence. The content of a
Clip BV stream file is developed along time axis and &
PlayList specifies an access point in a Clip mainly by a
time stamp. When the fime stamp of an access point in a
Clip 1s given by a PlavyList, a Clip Information file 1s
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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"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 structure 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 application layer. Under the DVR directory,

only one info.dvr must |st tis ssu ed that the gle naéne be flggd to info.dvr. rpenu tidx" and
"menu.tdat” and "mark.fi rt‘daymar t&ast" Are-fiRE16F orlﬁ’g thuhibHaif ffdrmation. 26 The "DVR"
directory includes the directories ta b crlbed bcelow fL@(LI}SlT" - the databasetflle of Real

PlayList and Virtual Iaygls?musttﬁo ocate or this %lrectory ThIS dire e%ory must eX|st even if
th69|snoFNa¥E@w from the Clip to edit the selected interval with

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

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 strean
portion of the Clip it is referring to. Namely, the Real
PlayList occupies, in the disk, the data capacity
equivalent te the stream porticn 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. 1If
the reproduction range of the Real Playlist is partially
delefed, the data of the stream portion of the Clip which
it is referring to are also deleted.

The Virtual Playlist is regarded as not sharing
Clip data. If the Virtual PlavList is changed or deleted,
the Clip will not change at all.

It should be noted that Real PlaylList and Virtual
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"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 PlayList, one file is created. The file name is "xXxxxx.rpls". "Xxxxx"
denotes five numbers, 0 to 9. The file extension must be "rpls". "yyyyy.vpls" -- this file stores the
information associated with one Virtual PlayList. 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" diréct6i toiredpEndifG o eadh W FASFESH fild stored one™ & S22z clpi” -- this file is

Clip Information file which cqrresponds.to one AV stream file (Clip. AV _stream file or Bridge-Clip AV
Hee s THbEIL 0963 The® =

stream file). The file na gis zrz%%z%fpli'?S‘z%zezcze%%%&\és@fﬁe M
follows.

Root directory including “DVR” directory

“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 structure on the DVR disk. As shown in the
figure, the rcoot directory includes one directory.

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

The “DVR” directoeory 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 nmusit 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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file extension must be "clpi”. The "STREAM" directory stores AV stream files. "zzzzz.m2ts" -- 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 MPEG?2 trangport stream shov%n FIG.,3. The DVR MPE&E.Z tra%r;?s ort strear file has the

following characteristics. @rhe[fy% MPE ﬁgé{spl(?ri: %tlrlgéerﬁ i& %gmpﬁggg lee“0284§:|'Cr31temgeral number of

Aligned unitsd%%%r%%%%e%grﬂictijs_6144 bytes (2048 X 3 bytes) in size. Each Aligned unit starts with a
first byte of a 'sourcé packet.

“PLAYLISTY —-- the database file of Real PlavylList
and Virtual PlaylList must be located under this directory.
This directory must exist even 1f there is no PlayList.

“CLIPINFY —-- the database of Clips must be located
under this directory. This directory must exist even 1f
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 PlaylList
files, Real PlavList and Virtual Playlist.

“XXxX¥%.rpls” -- this file stores the information
assoclated with one Real PlaylList. For each Real FlayList,
one file 1s created. The file name 1s “xxxxx.rpls”,
“xxxxx” denctes five numbers, 0 to 9. The file extension
must be “rpls”.

“yyyyy.vpls” -~ this file stores the information
asscciated with ones Virtual PlayList. For =sach virtual
PlayList, one file is created. The file name 1is
Yyyyyy.vpls”?. “yyyyy” denotes five numbers, 0 to 9. The
file extension must be “wpls”.

“CLIPINF” directory, corresponding te each AV
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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
transport 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. transport packet() is an MPEG-2 transport packet of 188
bytes long which is defined by ISO/IEC 13818-1. FIG. 5 shows syntax of TP extra header. copy
permission indi¢HBATE artintaget WRiEH ¥presents the copy limitation of the payload of the

corresponding transporg, packet. Zi arrival_ti _stag\,p%is a.time stamp indicative, of the time at which,

in the AV stream, the corf&&gonding “transpo tgb[ cket affives at A decodsr fAiF At decoder 16 shown
In FIG. 44 1o be,described Jaten) ;,JHis 1s,an, nteger having a valye specified by arfyal-time-stamp in
file or Bridgemclip‘AV stream file)., The file name is
“zzzzz.clpl”. “zzzzz” denotes five numbers, 0 to 9. The
file extension must be “clpi”. |

The “STREAM” directory stores AV stream Ziles.

“zzzzz.mZ2ts” ~- 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
“rrzzz.m2Zts”., “zzzzz” denotes five numbers, 0 fto 9. Ths
file extension must be “m2ts”.

One AV stream file and the Clip Information file
corresponding thereto must use the sazme five numbers
“zzzzz.”

The other directories and file names are
unnecessary for the description of the embodiments of the
present inventicn and therefore thelr descriptions will
be skipped.

The following describes the structure of AV stream
files. Each AV stream file must have the structure of the
DVR MPEGZ transport stream shown in FIG. 3. The DVR MPEG2
transport stream file has the following characteristics.

The DVR MPEGZ transport stream is composed of the
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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-2 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 bg SO{IEC 3818 der 16 shown in FIG. 44) and a source
T T r

| -1) V dec
packetizer 20&1(% sdurce packe |zero%9 %%J%\%/%r%? ﬁ%lgi) The following describes a 27MHz PLL 202
30 (incorporated in a cggtr%ll_%v}h? irqeglae movinqgic re regoEding/ se ugng ap ratys 1 shown in
Bockos 6.1 vAE- 81 bR &6

FIG. 44). The frequency 0 must be Tocked to the vafue™ of Program ClocK Reference) of
the MPEG-2 trgnspott, stream.

Fach Aligned unit starts with a first byte of a
source packet.

Each socurce packet is 192 bytes long. One source
packet is composed of TP_extra header and a transport
packet. TP extra header 1s 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 and of the DVR MPEGZ
transport 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.
transport packet () is an MPEG-2 transport packet of 188
bytes long which i1s 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 cof the

corresponding transport packet.
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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-'Lime-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 (1). arrival
time stamp(k) = arrival fife dIGckk)98 230 (@FPThedfolowitfdeddibe s B Whiteahdffér 205 31
(incorporated i@ha write sectjon 32 in the moving picture recordin%_/?gproducing apparatus 1 shown in

2
FIG. 44). Rmax 1§ an iRputbit Fate Sfthe Soures padkétt5rédm froh e SharaeBadkadizer 204 to the

anebUﬁerZQ%gﬁggg?gxgggﬂégrgg%QE%%”]gtgagg%g'gge g£ AV decoder 16

shown in FIG. 44 to be described later). This is an
integer having a value specified by arrival_time stamp in
equation {1) to be described later.

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

The followiﬁg describes the input timing of an
"MPEG-2 transport stream. The input MPEG2 transport stream
is & full transport stream or a partial transport stream.

The input MPEGZ must comply with ISO/IECL13818-1 or
IS0/1IEC13818-9.

i-th byte of the MPEG-2 fransport stream is
simultaneously inputted at time t{i) into é T-8TD (a
Cransport 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 socurce packetizer 29 shown in
FIG. 44).

The following describes a 27MHz PLL 202
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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 P_TS
corresponding to the arrival time of each packet to the T-STD 201. FIG. 7 shows a player model (the
moving picture recording/reproducing apparatus 1 in FIG. 44 corresponds thereto) of DVR MPEG-2
transport stream™FASAS 52 E6fcptudl mBBEFAF Hefinihg areprdfudiiy proteRs “FHE SDVR MPEG-2
transport stream mus _comeflg with this model. 32 The follpwing describeks rea&iqguffer 222

(incorporated i‘:negc?&u‘}Islgétlonp ff%ﬁ‘lﬁfen%o%r%aﬁéﬁ?g CSF&W& réBro ucing apparatus 1 in FIG.
A4). Rud fs an input bit e 108, YR AP 2240nspreeraled B modno PISAR. e
of PCR (Program Clock Reference}) of the MPEG-2 transport
stream.

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 freguency pulses ocutputted 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 foliowing describes a source packetizer 204.

The source packetizer 204 creates source packets by
attaching TP extra header to zll transport packets.

Arrival time stamp indicates a time at which the
first byte of a transport packet arrives at both the T-
STD ZOl‘and the source packetizer 204.
Brrival 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 (l§.

arrival time stamp(k) = arrival time clock{k)% 2°7 (1)

The following describes a write buffer 205
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apparatus 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 counter
which counts 27MHz frequency pulses generated by a 27MHz crystal oscillator (27MHzX-tal) 224
(incorporated in the controller 17 of the moving picture recording/reproducing apparatus 1 in FIG. 44).
If the current sbbPCEpREREL §$ hel first sbilifces pa ket B an RV streaaefilaoy Hid sadrebigdcket 33

indicated by SPN ATC start in Sequencelnfo() to be described later, the count value of the arrival time
clock counter 385 R AERE(RRRRE VAR ST FRRFFFA e stapiof Hatipeeket Arrival-time-clock(i) is

a count value of the ) , ,
Rmax is an input bit rate of the source packet

stream from the source packefizer 204 to the write buffer

205. 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 1382/188

Rud is an output bit rate from the write buffer 205
to a DVR drive 206 (incorpeorated 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 wrife 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 z disk (& 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-3TD 201.

FIiG. 7 shows a player model (the moving 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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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 value 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 SequencelnfoO,
Programinfo(), CPI(), and ClipMark(). Sequencelnfo start address indicates the start address of
Sequencelnfo O with the relative number of bytes from the start byte of a zzzzz.clpi used as unit. The

relative number of byteti%g c %Eegvj{%réle?%fg%%%tégsnfgﬁq:%%{t ggq%eéé icr%(yfz‘ates the start address

of Programinfo O with relative num om the start a zzzzz.clpi file used as

unit. The relative: e gtives s qounted figm zetg, CPF-Sartaddress,indiafes e start address

of CPI() with the relative number of bytes from the start byte of a zzzzz.clpi file used as unit. The
relative recording/reproducing apparatus 1 in FIG. 44).

Rud is an input bit rate from a DVR drive 221
{incorporated in the moving picture recording/repreoducing
apparatus 1 in FIG. 44) to the read buffer 222.

The input bilt 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 1s 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 freguency pulses generated by
a 27MHz crystal oscillator (27MHzX-tal) 224 (incorpcrated
in the controller 17 of the moving picture
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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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. Sequencelnfo() defines the
information about ATC- sequence and STC sequence in a Clip AV stream. The following describes an
ATC sequence. A time axis created on the basis of the arrival time 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 poitstarfivatime bsé)is-caliéd nt ATESSBRNRERERS /9 fifisithtes an

ATC-sequence. When an ir‘aput 35 tr%%%port St{ am i newf%/frecgrdedr%saqng[ﬁi\r\f{ stream file, the
Clip should no Sirciade ﬁ1de %Egﬁtfnuity po(fﬁtuo ATT A fas 8n|§/ ofe Allzé-seque%ce. It is assumed

that the discontinuiy pojnt ebATG S created only when the, stieam,datayola SR AY surgam are
partially delete 8y
time stamp of that packet.

hrrival time cleck{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-~Z transport stream.

If the arrival time stamp of the current socurce
packet is egual Lo the value of LSBE 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 reproductiocon informaticon of an AV stream
file,

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

Segquencelnfo start address indicates the start
address of SequenceiInfo{} with the relative number of
bytes from the start byte c¢f a zzzzz.clpl 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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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 SPN ATC start. 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 C%L[g stream file has two ATC disgﬁgt)g%ncl#ty oints and three
iti

A
ATC-sequence¥The figinG Bes&ribes he STE Setudhcé “THe efi {8ystem Time

Clock) follows trrgetMPrI;:é(k;l;z §6ldef|n|t|on. 1I}I&rgcg\fly, this is,a clock of the system fime base which is the

time axis created on t easTseoﬁgéﬁe(Brogram Cloc ﬁte?ésrejr‘lée)cﬁnutﬁeetransp%ﬂ stream. The value

of STC is represented ythecoupt valyg,of a.33 bit binagy coynter.having 0kHz pregision.
CPI{) with the relative number of bytes from the start
byte of a zzzzz.clpi file used as unit. The 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.clpl file used as unit. The relative number of
bytes is counted from zero.

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

SecuenceInfo{) defines the information abcut ATC-
seguence and STC seguence in a Clip AV stream.

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

FIG. @ 1llustrates an ATC-sequence. When an input
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FIG. 11 illustrates continuous STC intervals. The horizontal axis represents Arrival Time Clock (or
arrival time base) and the vertical axis represents STC (or system time base). In Case-l, 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, the recording side switches between recording channels, or the user performs 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, ]t should be noted that no same
STC value appE&TETRE darhE S stuBTHE. ITREIEGTa e Rakimiirt fime sngHiT FClip s limited to

Ies_s than the %3 iet STCE1 (\a/vrég%roung [ dn(gkcaogtn %quh gr&%ﬁgqg érée r,g%/istlrle m fil%, ltg% address at
which a new ST étartts, nameR/ tﬁedgl?’(éisequence staﬁa ress,’is s?oreﬁn%gqfencelnfo U . This
address is indicatediby _aBN, TG, start. the rfE-sequenge doespot.extend oyar,an ALC-

the discontinuity peoint of ATC is created only when the

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
Sequenceinfo (). This address 1s 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 SPN ATC start. 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 bestween the
discontinuity point of ATC and the ATC-sequence. In this
example, a Clip AV stream file has twce ATC discontinuity
points and three ATC-sequences.

The following describés the 3TC-seguence. The

definition of STC (System Time Clock) follows the MPEG-Z
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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 paint, a PTS having the same value
may appear incet%%%&/ stréam }fi{ %\gl‘efb - Wheh ﬁoiﬁﬁiﬁ’gc &t 2tinte'm tﬁ@SAt\?I&tr'geéﬁ? file on a PTS
basis, only the PTS Q\Ihalcc%sg %o' t is not_sufficient to identify that %h int. It is.nece;sslg@éto 38 have an

0
index of the S ?fseequences Which include that PTS in addition to hee > This'index is called an

ST, i, 1 stmmpminlseouual 1 0 S Epudepi e g ofbrs
value of STC is represented in the count value of a 33-
bit binary counter having 90kHz precision.

FIG. 11 illustrates continuous STC intervals. The
horizontal axis represents Arrival Time Clock (or arrival
time base) and the verﬁical axis represents STC (or
system time base}. In Case-1, 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 S8TC wraparounds,
STC remains continucus.

STC discontinuity occurs when the broadcast station
switches between transmission lines, the recording side
switches between recording channels, c¢r the user performs
an editing operation.

A source packet segquence which does not include STC
discontinuity point (the discontinuity point on systen
time base) 1s called an STC-seguence. 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-bif STC wraparound period {about 26

hours) .
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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 start[atc 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 Sequencelnfo O is zero. The values of SPN ATC start[atc id] entered in
Sequencelnfo() are aligned in the ascending order. Namely, the SPN ATC start[atc id] entered in
Sequencelnfo() satisfies the following conditions. SPN ATC start[0] = O for atc id which is 0 < atc id <

num of ATC sequences, SBN ATE staptfate id; %L< SN AT G startlatg id] pum,of STC sequences|atc

idj indicates the number of STC-sequences existing on the ATC-sequence indicated 39 by atc id.

offset STC id[ate-idLindjcates the-offset Malleset- sctid for the first. STCasequenge onsthe
ATC-sequence indicated by atc_id. When the AV stream file is newly recorded, offset STC id[atc id]

is zero. stored in SequencelInfo(). This address is indicated by
SPN_STC start.

The STC-segquence does not extend over an ATC-
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 8PN _STC start and ends
with the last scurce packet of the AV stream file.

FIG. 12 shows a relationship between STC
discontinuity point and $STC-sequence and a relationship
between 5TC-seqgquence and ATC-sequence. In this example,
the Clip AV stream file has three 3TCs and three STC-
seguences. One S$STC-sequence does not extend over the ATC-
sequence boundary.

If an AV stream has an STC discontinuity point, a
ETS 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 icdentify that point. It 1s necessary to
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The value 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 continuous 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-sequences to be referenced by these values. The values of stc
id to be entered in Sequencelnfo() must be aligned in the ascending order. The value of offset STC
id[atc id] is set so as to satisfy this condition. PCR PIDJ[atc id][stc id] is the value of the transport

packet having V&l PFPC R e ST LR giehce SAMEEEE Dy the e idon e ATEaSedUence

indicated by 40 atc id, SPN STC start[atg id][stc jd] indicates the address at whi 1e, STC-sequence
incicatod by SE0BIThE HTE- SockTonce micali By Sie B stafs DR TN AV s b Lo ST

start[atc id][stc id] is a SIA&;0N ASOUIEE < syntax of Seguencelnfol().

In the figure, length indicates the number of bytes
from the byte immediately after this length field to the
last byte of Sequencelnfol(]}.

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

SPN ATC startl{atc id] indicates the address at
which the ATC-sequence indicated by atc_id starts in the
AV stream file. SPN ATC start{atc id] indicates a size on
a source packet number unit and 1s counted from the first
source packet of the AV stream file with zero being the
initial wvalue.

The first SPN ATC start{l] in Sequencelnfol) is
zero. The values of SPN ATC startiatc_id] entered in
Sequencelnfo{}) are aligned in the ascending order. Namely,
the SPN_ATC startiatc_id] entered in Seguencelnfol()
satisfies the following conditions.

SPN ATC start{0] = 0
for atc id which is 0 < atc_id < num_of ATC seguences,
SPN ATC startfatc_id - 1] < SPN_ATC startlatc_id]

num of 53TC sequenceslatc id} indicates the number

of STC-sequences exlsting on the ATC-sequence indicated
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packet number unit basis, which is counted from the first source packet of the AV stream file with zero
as the initial value. The values of SPN STC start[atc id][stc id] to be entered in Sequencelnfo() are
aligned in the ascending order. The first SPN STC start[atc atc-id] id] on the ATC-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 presentation time on a 45 kHz unit basis
which is derived from the STC of its STC-sequence. presentation end time[atc id][stc id] indicates the
presentation end tihké of the AV stream data on the STC- sequence indicated by stc id on the
ATC-sequence 41 indicated by atc id. This is the value of the presentation time on a 45 kHz unit basis

which is derived from tHé of this ST EEgdéhcer #Hi& Faildwing HesehbES Prdgrartiinfor). A

program is a collection f elementary sireams and shares only ofe. <. quence

indicated by atc _id. When the AV stream file is newly
recorded, offset STC id[atc id] is zero.

The value of stc id corresponding to the STC-
sequence on the ATC-seguence 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 btwo continuous ATC-seguences defined in
S;quencelnfo(), the value of the last stc_id of the
preceding ATC~sequence and the value of the first stc id
of the following ATC-segquence may be the same. If the
values of these two stc id fields are the same, the sanme
S5TC value will never appear in the two STC-sequences to
be referenced by these wvalues.

The values of stc id tc be entered in
Sequencelnfo{} ﬁust be aligned in the ascending order.
The value of offset STC id[atc idl is set so as to
satisfy this condition.

PCR__ PID[atc_id]{stc_id] 1s 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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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 video and audio
elementary streams and the types of video and audio component (for example, HDTV video and
MPEG-2 AAC audio streams), for example. This information is useful in creating a menu screen for
describing the PlayList 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 demultiplexer 15 (in FIG. 44
to be describé‘&‘fatéﬁ‘of the reproducing apparatus before decoding the AV stream. For this reason,
each Clip Information file has Programinfo for describin%grnﬁ)iro ram 42 contents, An AV stream file

storing MPEG-2 transpoft streamms sy cHange ifl brégr nteRESShRAnE File- For BXRhE, the PID
of a transport packet transmitting yideo, glementary sireams may chanog or e compepgnt type of a
sequence indicated by atc_ld starts on the AV stream.
SPN 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 value.

The values of SPN_STC start{atc_id]listc_1id] to be
entered in Sequencelnfo () are aligned in the ascending
order. The first SPN_STC startiatc_id][stc_id] on the
ATC-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}l <= SPN STC startlatc_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
presentation time on a 45 kHz unit basis which is derived
from the STC of its STC-sequence.
presentation end timelatc id][stc id] indicates the
presentation end time o¢f the AV siream data on the STC-

sequence indicated by stc_id on the ATC-sequence
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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 O . 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 pointed by its SPN program sequence start and end with the source packet
immediately before a source packet pointed by the next SPN program sequence start. The last
program-sequehite StarESwithl the Sadfee packet pofnted dy Vs SPNPProgi&m sequence start and ends
with the last source packet of the AV stream. FIG. 14 illustrates a program-sequence. In this

example, a CIpFAVEtgai filk HasthrEd pfogram 43 sBfaendess Badh grogyram-SEJukige may

extend over the ATC sequence boundar dSEhe STC-sequence boundary. FIG. 15 shows syntax of
Programinfo Cf FPeHﬁgf%l?ndich]a%eg %egrg&n%/b%e% f Bﬁtgg?r%?ﬁ the byte

The following describes ProgramInfo{}. A program
is a collection of elementary streams and shares only one
system Time bhase for the synchronous reproduction of
these streams.

Tt 1s 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 video and audio
eiementary streams and the types of video and audio
component {for example, HDTV wvideo and MPEG-2 BACZ audio
streams), for example.

This information is useful in creating a menu
screen for describing the PlayList contents for the user
which reference an AV stream as well as seiting the
initial state of an AV decoder 16 (in FIG. 44 to be
described later) and a demultiplexer 15 (in FIG. 44 to be
described later) of the reproducing apparatus before
decoding the AV stream. For this reason, sach Clip

Information file has ProgramInfo for describing program
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immediately after this length field to the last byte of Programinfo(). num of program sequences
indicates the number of program sequences 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 picturéfStefdih§/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 44 shown ifFEIBY 43T {FaRaly2e P ST ardfE& s HanyRSESBN progRifSequence

start may point a source packet which is within a pred’ete,rmir%%detir?e from the actual PSI/SI change

point. programtiap P TS thetalfié 27 BB o‘f%rlt%ﬁ%tb%rﬁn 1le. For example,

the PID of a transport packet transmitting video
elementary streams may chandge or the component type of a
video stream may change from SDTV to HDTV. ProgramInfc
stores the information abouf t{he 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 A&V stream file
are constant is referred to as a program-seagquence.

The address at which a new program-seguence starts
in an AV stream file 1s 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 scurce
packet pointed by its SPN program seguence start and end
with the source packet immediately before a source packet
pointed by the next SPN program sequence start. The last
program~seqguence starts with the source packet pointed by
its 3PN _program_ segquence start and ends with the last
source packet of the AV siream.

FIG. 14 illustrates a program—-sequence. In this

example, a Clip AV stream file has three program-
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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 value of PID for an elementary
stream defined in PMT which is referenced by program map PID of that program-sequence.
StreamCodinginfo O indicates the information about the elementary stream pointed by the
above-mentioed\strea®d PID. The details will be described later. nun of streams in group indicates
the number of elementary streams in a group of elementary streams. 45 stream index indicates the
value of stream index @éfifed By FOra861F RTIRRISMtEE CoRESHEAIAY %6 thé ®lémentary streams of

the above-mentioned elementar streamdgroup. FIG. 16 indicates syntax of StreamCodingInfoO.
_ sequence boundary and the STC-sequence boundary.

FIG. 15 shows syntax of ProgramInfol().

lengih indicates the number of bytes from the byte
immediately after this length field toc the last byte of
Programinfo (} .

num”of“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 seguence start
point at the source packet having the first PMT for that
program_sequence. SPN program seguence 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 analvzer 24 or a multiplexed stream analyzer 26
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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
StreamCodingfft6{j-TRe nfedhninféf e&éh FaRILYE 8hEWA 1§ FIGI0. U6 & flagtista Fag-idfich
indicates whether or not a closed caption data signal is encoded in the video stream pointed by the

stream PID cortbSpSIiGiAGIB-tiig BlFanTcsaingintdF Y onginakvitded st fR{GE Hflag which

which is within a predetermined time from the actual
PSI/SI change point.
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
elerentary streams defined in that program-sesguence.
num of groups indicates the number of groups of
elementary streams defined in its program-seguence.
num of groups is a value which is 1 or more. If PSI/SI of
the transport stream has the group informaticn 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 value of PID for an
elementary stream defined in PMT which is referenced by
program map PID of that program-sequence.
StreamCodingInfo{} indicates the information aboutl
the elementary stream pcinted 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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indicates whether or not original-video-format and original-display-aspect-ratio exist in this
StreamCodinginfo(). original-video-format is the original video format before the video stream pointed
by the stream PID corresponding to this StreamCodinglInfo() 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 StreamCodinglnfo O 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-encodiiy: (fermexanple, HirormCEISOF td-180iy 2 lf ise ofiginat stegarhtis eetained for the
multimedia data stream, the following process is 47 executed. In this case, an information mismatch
may take plac@®betiesn ahe\? Vit stréddm Bhel the idtimeaiardaarstrebm IFréPrekdrfiple, although

the parameters associated with the display of the multimedia data stream are
elementary streams of the above-mentioned elementary

stream group.

FIG. 16 indicates syntax of StreaﬁCodingInfo().

length indicates the number of byfes frbm the byte
immediately after this length field tolthe last byte of
StreamCodinglInfol().

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 wvalue 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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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 stream. 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 indjcates the gre entatiokrll. é/l[l)e,or;élg%agdio stre%rgggirggcé%/ the stream PID
S

corresponding to this Strea gdir%éln 0(). rbf]e;‘anlnglo e&éhValulis Shown 3h ?‘25 sampling

frequency indig%a é[ge ggmfplig fE%[q%eng})/r %%gf tfg %%di%ater%ar? pocigteedvtiydigwoe stream PID
i inglnfo(

corresponding to this StreamCoding ). The meaning of each value is'shown in FI 5% The

following desc&i@g@@d -&P'&g‘%ﬁ‘i@éﬁﬂ% ﬁpir&t&g@gg@g@i%{)r%idgﬁg relate the reproduction
StreamCodingInio().

original video format flag is a flag which
indicates whether or not Qriginal_video_format and
oriqinal_display_aSpect_ratio exiét in this
StreamCodingInfol().

original video format is the original video format
pefore the video stream pointed by the stream PID
corresponding to this StreamCodinglInfo(} is encoded. The
meaning of each value is the same as that of the above-
mentioned video format.

original display_aspect ratic is the original
display aspect ratio before the ﬁideo 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 fransport 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 1s

47



time information in an AV stream with the address in its file. There are two types of CPIs; EP map and
TU map. If CPItype in CPIO is EP map type, this CPIO includes EP map. If CPI type in CPI() is TU
map type, this CPSO 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 eadh 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%}%er %r% ced by the presentation time stamp in PlayList. Secondly, it is used to
perform fast 49 forwarq rrle%%)gucti%ré gnd r:]‘Last feyerse E{%Qrggucg%rrl&. If the IEeacorgl!_%rlgeapparatus
records an input AV stream and the syhtaxnthereo? can be anaDilyze(ft map'is generated and

recorded to a giskTUJ0ap has &istf tipeunit databased on e, 1t imedia daca

stream. For example, although the parameters asscciated
with the display of the multimedia data stream are
"defined on the supposition ¢f the videco format of the
original video stream, the video format may change due to
the re-encoding of the videb stream.

In such a case, the information about the coriginal
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 1s up-sampled to a video format
indicated by original videoc_format and
original display aspect ratio. The resultant up-sampled
image is synthesized with the multimedia data stream to
generate a correct display image.

audic presentation type indicates the presentation
type of the audio stream pecinted by the stream PID
corresponding to this StreamCodingInfc (). The meaning of
each value is shown in FIG. 21.

sampling frequency indicates the sampling frequency

48



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, TUmap is generated and
recorded to a disk. FIG. 23 shows syntax of CPIO. length indicates the number of bytes from the byte
immediately after this length field to the last byte of CPI () . 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 stream. (2) num EP entries: the
number of entc% pg@és rgqlrlAhat é/gjleo streaCrLTiLn %P P%F tha p irrof (%Inatgti%ses; PTS EP start and SPN
EP start for thé humberof 50 num EP entries. @Sin 5 EPStart indicates PTS in the access unit

which starts %@%eﬁg%%@}% '{%Edﬁﬁ inf_tl&a{ gédaggggge%a[%q(ﬁ# §F)N_ E%ﬁgarﬁé%%i‘i%tgs the address in
the AV stream file of a source pocket including the first byte of the
each value is shown in FIG. 22.

The following describes CPI{(}. CPI (Characteristic
Pointrinformation) is provided tec relate the repfoduction
time information in an AV stream with the address in its
file.
| There are twq types of CPIg; EP map and TU_map. If

'CPI_type in CPI{).is Eanap type, this CPI{) inclﬁdés
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 1s 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
cf the entry point at which decoding is to be started in
each AV stream. One plece 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 purpcses. 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 1n Playlist. Secondly, 1t is used to perform fast
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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 acE8SYGRR SEFRTE With thisTsetfiénEa Sireddel §& 6RcHEFNIHE PES packEt header. The
following describes TU maﬁP_. 5| FIG. 25 shows a TU map which is %enerated when newly recording
an AV stream a&"a ERpCTHE tithe*RI& “§erictated 61 te Basis 0Pthe Arfivartina b Source packet in
one ATC-sequence s divided py a predetermined, fime yait, This time.unitis called.a time-unit.
and recorded to a disk.
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
Lime éf arrival time base andAthe 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 bvtes from the byte
immediately after this length field to the last byte of
CPI ().
CPI type is a 1l-bit flag which indicates the CPI
type of Clip.
EP map has the data shown below for one videc
stream in an AV stream file,
(1) stream PID: the PID of the transport packet for
transmitting that video stream.
(2} num EP entries: the number of entry points for that

video stream. EP map has a palr of databases;

PT3 EP start and SPN EP start for tThe number of
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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 SP N 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 nun of
ATC sequences used in for-loop of atc id in the syntax is defined in SequencelnfoO. 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 arrival time clock having 27MHz
precision. WhenmarERV stieahs &.newly recorded as Clip, its AV stream file has only one
ATC-sequence and its 52 offset arrival time[atc id] is zero. If a plurality of offset_arrival _times[atc_id]

are entered, the! follofiy EBnditienal eqi@bR 34 satidtEd. ‘stsbharrvareme[OP2 0 f6F aid in which

0 <atc id < num of ATC sequences, _ ,
starts with the sequence header in that video stream.

{4} SPN_EP_start: indicates the address in the AV stream
file of a source 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
fsoﬁrce @ackét of the AV stream file with'zgro_being the

_s;initiél value. |

If a plufality of video streams exist in an AV
stréam, 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 peints
(num EP entries=k) are.inciuded in a Clip AV strean.
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 (GCPH;, 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 fcllowing describes TU map.
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offset arrival time[atc id] >offset arrival time[atc id-I]+time unit *n1 m 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 value. If there is no source packet
which is put in the current 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 b§ at¢ Id FPH5 start: HinfedRc Wit} 53 deflfed by H56! foffefWing equation. TU
start time[atc id)[i]=offset arrival time(atc id] +i_*time unit size The following describes ClipMarkO.

ClipMark() defie the Jfformation abouf' niarksa® as & Clip. The tine axis

generatfed cn the basis of the arrival time of a source
packet in one ATC-sequence is divided by a predetermined
time unit. This time unit is called a time-unit.

The address in AV stream file of the first complete
scurce packet which 1s put in each time unit is stored in
TU map. This address is called SPN_time_unit_start. The
-tim@ on ATCwsequence is défined on the basis of
T0_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 Z7MHz precision.

The value of num of ATC sequences used in for-loop
of atc id in the syntax is defined in Sequencelnfol(}.

offset arrival timelatc id] is an offset time for
the first complete time-unit in the ATC-segquence pointed
by atc id. This i1s the size on a 45kHz clock unit basis
derived from the arrival time clock having Z27MHz
precision.

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

stream file has only one ATC-seguence and its
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(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. 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
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/PlaybisfMark. aheideéticribrthetifadkdis perfémied 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 FIG. 27 shewiaFéationsHip be “the harieto-be- B8Pterthe CHJ afd the mark to

be set to the PlayList. When the PlayList is reproduced, the mark stored in the ClipMark of the Clip to
be referenced By thaEPrayList ChBE YeftPericdd Therdtare, fifltietcadd wherd?one clif? -

offset arrival time{0}] = O
for atc_id in which 0 <atc_id < num_of ATC_sequences,
offset arrival timelatc_id]

>offset arrival time{atc_id-l]+time unit

*num_of time unit entries{atc id-1]

num _of time unit entries{atc id] indicates the
riumber 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 value.

If there is no source packet which is put in the
current 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 _fime unit start in
TU map must be aligned in the ascending order.

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

sequence polinted by atc id 1is TU start timelatc id][i]
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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 immediateiv after this length field to the
last byte of ClipMarkO. 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 valid
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-invalféefidd &1 fistEaE of 55 Heleting thaehtrydt the mark from ClipMark. mark type
indicates the type of a mark. ref to STC id indicates stc-id which specifies the STC-seguggﬁe on which

both mark-time-stamp Bhd® FépresErtative bictdr® tintd SR Sre-plRted 2 Thé VARE T

+i*time unit size

The fcollowing describes ClipMark().

ClipMark(} defines the information about a mark
{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 contgnts 0of the AV
stream.k For example, this mark incliudes CM start point,

'1 oM end point, or a Scene change point. The mark set to

. Clip is set by the recorder.when an'AV'stﬁeam,is_recorded

~as a new Clip. 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
mainly set by the user. For example, this mark includes a
book mark and & 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.
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of stc-id is defined in Sequencelnfo(). mark timestamp represents the points at which the marks are
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 OxXFFFF, then that mark is attached with a thumbnail image which is

stored in a mark.tdat file. This image is referenced by use of the value of thumbnail index in a
mark.tidx file (which will e déscribeelbte?) If the Fef o SHuRbRAF Nk &8 iSOREFRE, ffen it
indicates that no thumbnail 56 image is attached to that mark. regresentative picture time stamp stores

atime stamp¥Sdicatvetdrihe bomttaniitfageirelrd<entifg Sthe markmicatéd by hirark-time-stamp.

FIG. 29 shows syntax of a PlayList file. The .
Wh%n the Pla%L%st is reproduced, the mark steored in the

ClipMark of the Clip to be referenced by that PlayList
can be referenced. Therefcocre, in the case where one Clip
is referenced by a Real PlaylList or a plurality of
Virtual PlayLists, these PlayLists can share the ClipMark
of one Clip, sc that the mark data can be efficlently
managed.

FIG. 28 shows syntax of ClipMark.

length indicates the number of bytes from the byte
immediately after lthis l-e-ngth_field- to the last byte of
.élipMark().'

maker ID indicates a maker ID of a maker which
defines thet 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 valid
information and indicates that this mark is invalid when
this value 1s 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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PlayList file has UTApplInfoPlayListO, PlayListL, and PlayListMarkO. 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. PlayListMar'.k start address
indicates the start address of PlavListMark() 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 the 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 UIAppInfoPIayList(gi. ref to thumbnail index indicates the
information aB&&E4 HEmbh& PREdeto e a08eBIF the mafk. it Feti®tthumbnail-index field is not
OxFFFF, then a 57 thumbnail image is attached to that mark and the thumbnail image is stored in a
menu.tdat file. The imal&" [sref&enced by Hse o tHE VAR I HhuMNER fittex in a menu.tidx file

(which will be described Jaten, i e, efitoythymonallindex field 15 QEFRE, the no thymbnai

STC-sequence on which both mark time stamp and
representative picture time stamp are placed. The value
of stec-id is defined in SequenceInfo{).

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

If entry E3 PID is set to 6xFFFF, its mark is the
peinter to the time axis common to all elementary streams

_.in the-clip.

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

ref to thumbnall index indicates the information
about z thumbnail image te be atitached to the mark. If
the ref to thumbnail index field 1s not OxFFFF, then that
mark is attached with a thumbnail image which is stored
in a mark.tdat file. This image is referenced by use of
the value of thumbnail index in a mark.tidx file (which
will be described later). If the ref to thumbnail index

field is OxFFFF, then it indicates that no thumbnail
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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 1-bit flag indicating the value of CPI type of the Clip to be used by Playltem().
CPI type is defined by the CPI type of Clip Information file. number of Playltems indicates the number
of Playltems() in PlayList(). In the for-loop of Playltem id of the syntax, depending on the order in

which Playltem() appears, the value of Playltem id for that Playltem() is determined. Playltem id starts
with 0. 58 The'GthEF syrftax Fefdf & fdt r%b%gsﬁﬁlrfgr the description of the embodiments of the

invention, so that their descriptions ‘Q’Qk,be sliigged. Tt%q foIIow{nqﬂdeSC{ibes PIayI;em. One Playltem
basically includes the foffoWifig dars Ve PLoture_tine stahp stores a’time

stamp indicative of the point of an image representing
the mark indicated by mark time stamp.

FIG. 29 shows syntax of a Playlist file. The
PlayList file has UIAppInfoPlavList (), PlayList ()}, and
PlayListMark () .

PlaylList start address indicates the start address
of PlayList(} with the relative number of bytes from the
start byte of the PlaylList file being the unit. The
relative number of bytes is counted from zerc. |

PlayLiétMark_start_address indicates the start
address of PlayListMark() with.ﬁhe‘relative numbér of
byt.e's 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 the inventicon, 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 tec thumbnall index indicates the information
about & thumbnail image to be added to the mark. If

ref to thumbnaill index field is not OxXFFFF, then a
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(1) Clip-information-file-name for specifying the file name of a Clip pointed by Playltem. (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 Playltem and the current Playltem which
are continuous in the PlayList. FIG. 32 shows the PlayList 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 reproduction interval indicated by presentatlon -start-time and

presentation-eriefitiBaetine@2ft this STE 28GENE THednfdthakioAexistdf Sequencelnfo. FIG.

33 shows the PlayList of whjch CPI-type is 59 TU mapéEJI iS is caIIed the PIayL| t of TU map type). In
the case of thé Tt oF R AiEp t§/f5p SINERS alt DUFHive-6FPlayitér indichte tHE Hie of arrival

time base. ThleSIN ti graggcggt Egyedrédlcat t etlme Q(eth%fsacrﬁ%rﬁgagfequ%ﬁ T

menu.tidx file (which will be described later). If the
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 PlaylList, 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 |
”immediéﬁély after this leﬁgth.fieid to the last byte of |
PlayList (). |

CPI type is a 1-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 Playltems indicates the number of
PlayItems () in PlayList{).

In the for-loop of Playitem id of the syntax,
depending on the crder in which PlayItem(} appears, the
value of Playltem id for that Playlitem{} is determined.

PlayItem id starts with O.

58



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 PlayList is the PTS information
of the picture and audio frames in the AV stream file. EP map and Sequencelnfo 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 information of the PlayList of TU map type and the address
information inthe AV stream file. The time information of the PlavList 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 Playltem O . length indicates the number of
bytes from the byte imF¥ediateneaftehisiEngtheield ta e lRStbe T SPRyNernP 60 1e
Clip-Information-file-name indicates the file name of a Clip Information file to be referenced by
Playltem. conﬁ‘@&mﬂd?ﬁor?%dﬁﬁe?ﬁ@iﬂﬁﬁ%@ﬁno\}%hgﬂ%rb?}ﬁ%?ﬁf’eoﬁrtacéaingh@lﬁyltem and

the current Playltem are seamlessly connected together.
t%eir descriptio%s wil% De %%ipped.

The following describes Playltem. One Playltem
basically includes the following data.

(1) Clip information_file name for specifying the file
name of a Clip pointed by PlayItem.

(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
connéction between the preceding Playltem and the current
Playltem which are continuous in the PlayList.

FIG. 32 shows the_PlayList of which CEImtype is

" EP_map (this is called the PlayList of EP map type). In
the.caé@ cf the PlayList of EP;map type, IN_time and
OUT_type of PlayItem 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 reproduction interval indicated by
presentation start time and presentation end time defined
for this STC_secquence. The information exists in
Seguencelnfo.

FIG. 33 shows the PlayList of which CPI type is
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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 Sequencelnfo. IN time stores the reproduction start time of Playltem. OUT time
stores the reproduction end time of Playltem. 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. 61 mark-invalid-flag is a

1-bit flag which thdickted HhhE, iferr fid G8IUETE s foY2erS thmark-R&E vad Shformation and,
when this valugh'g sgtagoel,ot istgg%li%;r}yfﬂsi%. \évpe@[}“%gge%%ref(?mﬁir% g}egr%g% for deleting
OUT time of PlayIitem indicate the time of arrival time
base. The IN time and Out time indicate the time on the
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 PlayList is the PTS information of the
picture and audio.frames in the AV stream file. EP map
and SequencelInfo of the Clip Information file relateé the
time information in the AV stream with the address in its
file.

; FIGT 35 illustrates a :elationship between.the time
ihfétﬁatibn of the PLéyLiSt of TU map type and'thé
address information in the AV stream fiie. 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 informaticn in the AV
stream with the address in its file.

FIG. 3¢ shows syntax cf PlaylItem().

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

Playltem().
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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 Playitem id indicates the value of Playltem id which specifies the Playitem on
which the mark is placed. The value of the Playltem id for a certain Playltem 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

define(_:l in the quyltem ?digﬁe%ﬁ% re tio gla%l.lﬁm ‘%-a'lﬁtheiggk%f? of tgﬁ PI% iEsEt irslal%nP map type,
mark-time-stamp is rep? sénted HFr $8htation Timie S?amp as Base® IFthé ype is TU map type,
62 mark-time-stanp s represenied with arivalime stamp 2 hass, e £S5 PIDJ3 sek 0 OXFFFF, it
mark is the pointer to the time axis common to all ef)ementary streams to be used by the PlayList. If
enUyESF”DisSe“DEEonnectionMcondition indicates the infcormation
whether cor not the preceding PlayItem and the current
PilayItem are seamlessly connected together.
ref to STC id indicates stc-id of an STC-sequence
of the Clip to be referenced by PlaylItem. The value of
ste-~id is defined in Sequencelnfo.
IN time stores the reproduction start time of
PlayItem.
OUT time stcores the reproduction end time of
PlayItem.
Bridge Clip Information file name is reproduction
‘auxiliary information for use in the case where the
'ﬁrecediﬁg PlayItem. and the current Playltem are
seamlessiy connected together. |
FIG. 37 shows syntax of PlayiistMark(). 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
PlavListMark ().

number cf PlayList marks indicates the number of

entries of the marks stored in PlaylistMark.
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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, athumbnail 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 met%ﬁ?&é‘f@&ﬁﬂ;ﬁéﬁ&téﬁs& |rJr_@Iﬁﬁpﬁﬁﬁla‘ﬁﬁfs?qnjtﬂgjrﬁé‘rk%me field, the
value of the b% S| foIIo t%% se vallq[characters may take any Gi?hvalue The foIIowgg dgscrlbes the
"info.dvr" direc I%/ ’FI ws Syn X of %es%']cfo dvrAiis CThe o dvr dlrecstory

U'App'”fovo'“{%e@;aﬁ%tg%@eg)ﬁ%'?y'-%srp’this value is set to 1, this mark

is invalid.

When the user performs an operation for deleting
the entry of one mark on the user interface, the recordsr
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 PlayItem id indicates the value of
PlayItemﬂid which specifies the PlayItem on which the
ﬁark is placed., The value of the PlayItem_id for a

'certéin'Piayitem is defined in PlayLisf().

mark time stamp stores the time.stamp which
indicates the point specified with that mark.
mark time stamp indicates the time in the reproductlon
range identified by IN time and OUT time defined in the
Playltem indicated by ref to PlaylItem id.

If the CPI type of the PlayList 1s EP _map Cype,
mark time stamp is represented with presentation time

stamp as base. If the CPI type is TU map type,
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TableofPlayLists 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 UlApplInfoPlayList(). 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, a 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 OxFFFF, no thumbnail image is
attached to that mark. The other syntax fields indicate the parameters of the user interface application

about Volume™Bitthey &fe St e ctEs bR iR HESEription of fe-&mbotitfiénts FF e dfivention, so
that their descriptions will be skipped. FIG. 40 shows syntax of TableOfPlayLists() . 64
TabIeOfPIayLié () stores the files names of PlayLists (Real PlayList and Virtual PlayList). All PlayList
B P L. SRR QIR 95,0 e e

pointer to the time axis common to all elementary streams

to be used by the PlayList. If entry ES PID is set to a

value other than OxFEFF, entry ES PID indicates the value

of the PID of the fransport packet which includes the

elementary stream pointed by this mark.

ref to thumbnail index indicates the information of

the thumbnail image to be attached toe the mark. If the

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

a thumbnail image 1s 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

fieid is OxFFFE, no thumbnaill 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

UlhdppinfoPlaylist. In the mark name field, the value of

the bytes following these valid characters may take any

63



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
PlayLists recorded to the volume. A 10-byte number of PlayList file name indicates the file name of
the PlayList. The following 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 abGdtthe picture pointed by a mark thumbnail, namely a 65 mark point. The header

information about all mark thumbnails attached to all Clips and PlayLists jn \Volume is collectively
managed by one menu'titi. The SI&tore (%a?g%f gﬁ?ﬁa& ﬁumbﬂéfé‘ g%ércol e%ﬁ\%%%griaged by one

mark.taat. FIG. 38 shows syntax of the “infc.dvr” file. The
“info.dvr” directory has UIAppInfoVolume () and
TableQfPlayLists ().

TableCfPlayLists Start address indicates the start
address of TableCfPlaylLists() with the relative number of
bytes from the start byte of the info.dvr file used as
unit. The relative number of bytes 1s counted from zero.
| FIG. 2% shows syntax of UIZppInfoPlavyList ().

ref to thumbnail index indicates the information of
a thumbnail image to be added to the mark. If the
ref te thumbnail index field_is a value other than OxFFFF,
a thumbnail image is attached to that mark. This
thumbnail image is stored in the menu.tdat file. This
image ié refeﬁenced oy 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
U0xFFFF, nc 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 thelr descriptions will be skipped.

FIG. 40 shows syntax of TableOfPlayLists().
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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 thumbnails is the number of thumbnail pictures stored in menu.tdat in
the case of menu.tidx and the number of thumbnail pictures stored in mark.tdat in the case of
mark.tidx. to block size indicates the size of one to block in menu.tdat in the case of menu.tidx and the

size of one to biekSh Fﬁ&r‘k%éﬁmﬁé cﬁggﬁ?ﬁa‘m%d;l‘%ﬁﬁ sﬁaem%% i§ based on a unit of 1024

bytes. For exampl pIe to cg snzg ndlcate% that th eofo ock isl 4bytes One
thumbnail picta JSF 8 5665184 irf “She"to Motk nurﬁ“ﬁer oaf a&s m&):at enumber of

PlavlList files recorded to a veolume (disk) are included
in TableCfPlayList{). TableCfPlayLists{} indicates the
sequence of reproducing the defaults of the PlayList in
the volume.

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

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

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

The following describes the contents of az 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 PlaylList. The
header information about all menu thumbnails is
collectively managed by one menu.tidx. The pilcture data
cf all menu thumbnails are collectively managed by one
menu. tdat.

“mark.tidx” and “mark. tda“? store the information

about the picture pointed by a mark thumbnail, namely a
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to blocks stored in menu.tdat in the case of menu tidx and the number of to 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 UlAppInfoVolume()
and UlApplInfoPlayList O . In the case of mark.tidx, thumbnail index is referenced by
ref-to-thumbnail-index in PlayListMark() and ClipMark(). ref to to block id indicates one to block in
menu.tdat in the case of menu.tidx. This to block stores picture data pointed by thumbnail index. The
value of ref to to block |d refer ces the alue.of to block.id in of menu.tdat. In the case of
mark.tidx, oné 1o biok'in markengﬁ IS mgcatean S0 0168k &t ?él th?;]lcfﬁ%%ata 67 pointed by

thumbnail ind of ref to-ta black id refe ncesthe alue of to block.id i hes ntax of
%er%%/t%li% %%]Ilt(%qg g% Sanc\{glle%L bc {}t_L

menu.tdat. pictur e-size indicates ata eng of oné " encoded thumbnail plcture pomted by
thumbnmlmd%goggllectlvely managed by one menu.tidx. The picture

data of all mark thumbnails are ccollectively managed by
one mark.tdat.

The thumbnail picture data are the data obtained by
coding an image by JPEG for example.

The following deseribes 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 byﬁe of
menu. tidx/mark. tidx. |

numberwofmthﬁmbnails 15 the number of thumbnail
pictures stored in menu.tdat in the case of menu.tidx and
the number of thumbnail pictures stored in mark.tdat in
the case of mark.tidx.

tn block size indicates the size of one tn_biock 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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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 indicates 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 thumbnail
picture pointed by thumbnail index. FIG. 42 shows the syntax structure of "menu.tdat" and

"mark.tdat". "menu.tdat". and "mark.tdat" ay me syntax_structure. to block is an area in which
one encoded thun ans’aﬁldp?:'c]ilurae i‘é%%re I.%Tﬁeg%{;taebl%eﬁaé'of%ﬁé: p?e}%aemc?fq& thumbnail picture is equal

to or less thant%n%dtloot()jlgclé.i Jhe fir%@ﬁtg of gg_eﬁ tHreC%%{)a Srggbt 'B%WQ&QEHHSE byte of to block. In
the case of menu:tdat, the size of one to fock is indicate y to block size in menu.tdat. In the case
is 1024 bytes. One thumbnail picture must be stored in
one tn block.

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 thumbnall 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 UIAppInfoPlaylList (). In the case of mark.tidx,
thumbnail index is referenced by ref to_ thumbnail index
in PlaylistMark() and ClipMark{).

ref to tn 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 c¢f 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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of mark.tdat, the size of one to block is indicated by to block size in mark.tdat. Each to block is
distinguished by the value of to b.lock id at the time when it appears in the for-loop in the syntax. The
to block id in menu.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 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 to block. A to block not in use may be included in the to block sequence of menu.tdat

and mark.tdat. For example, to delete.q certain thumbnail, the thumbnail index entered in the header -
information fil& 9t tha %hn?%b%%u H%%fé[eéﬁ%ﬁ%pi%% d\é%aﬁﬁ% 6f the thumbnail has 69 not been

changed at all. g o locknetig seily generalatindhe fablpckseayenes i, A3 scheppatically

shows how thumbnailpicture datarare stored in to block. As shown, the byte lengtit of one thumbnail
picture is equalfg of jess,thanongny . tdat .

picture byte size indicates the data length of one
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 enceded 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
ratic. 0of the encoded thumbnail ?icture pointed by
thumbnall index.

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

tn_block is an area in which one encoded thumbnail

picture 1s stored. The bylte length of one piece of
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to block. A to block not in use may exist in a to 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 a 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 Playltem in the reproduction interval which the user wants to view. FIG. 47 shows
the concept of the PR fidrsip BetBeh TIRTEAD PRY/LISE wiehrthblaprodtitibh.imeRrs -of a Real
PlayList is partially deleted. The Playltem of 70 the Real PlayList is changed so that only the
necessary rep%gucﬁ?oﬁs&orﬁé{ﬁ%f the EHIF AR/ Str8&Mm iS7&taréian. mﬁ?ecgf‘]“ the Ginhédéssary stream

portion of the %Ig)ﬁAVo §tr%ambi§ggi{eted. As shown in FIG. 47, if the data at the center portion of the
Clip AV streanTi (?eleted, the )

In the case of menu.tdat, the size of one tn 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 value of
tn block id at the time when it appears in the for-lcop
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 biock id in
mark.tidx.

Since thumbnails are freguently added and deleted,
an adding operation and a partially deleting operation
must be able to be executed with easé and at high speeds.
For this reascn, menu.tdat and mark.tdat have each a
block structure. One picture dafa 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 certaln 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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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 "delete" operation, a confirmation and alert
message is given: "A Virtual PlayList referencing the stream portion of the Clip referenced by this

Real PlayList exists; if this Real PlayList is deleted, the Virtual PlayList will also be deleted. Is it OK?"
Alternatively, iRStbatl B defting I Abovekmentiond ViR PRList "Mifimize" process shown

below is performed on the Real Pﬁla%/List. %]# FIG. 48 shows the concept of the relationship between
Clip, Real Pla ?&earn%t\?ﬁjtu%iPPféy is?%ﬂ Sl irﬁ%%ueed?t?negi Minimize editing changes the Playltem
Y

‘r’; f?ririeeﬂ_ PiayList so that only the stream partion of e Cli, pecessanial the Vil RlayListis
data are stored in tn block. As shown, the byte length of
one thumbnall picture i1s equal to or less than one
tn_block. A tn block not in use may exist in a tn block
seguence.

The following describes the concept of a PlayList
editing operation. The following processing is executed
on the basis of the cperation 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 1s 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 genarated.

FIG. 46 shows the concept of creating a Virtual
PlayList. A Virtual PlaylList is created when the user
specifies IN time and OUT time from the reproducible
range of a Real PlayList to create a Playltem 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 interval

of a Real PlayList is partially deleted. The PlayItem of
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Then, the stream portion of the Clip unnecessary for the Virtual PlayList is deleted. As shown in FIG.
48, if the data at the center portion of the Clip AV stream is deleted, the 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 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
stream. 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. NidrfeReas SHAWVYIFEIGS. £Pand B, ahehthé d3ta 8f 6M€ PV SétFéam are
partially deleted and the remaining data 72 %ortion is compiled into one Clip AV _stream, the Clip has

an ATC discorfiFPumt-atd BPiiraffy SFATESséquencel. Esréiimpie, A8 SRBANIREIG. 49, it is

assumed that fge Clip heforg editing have ng, discontinuly polnt and figs agly g ATC-sequence.

stream is deleted. As shown in FIG. 47, if the data at
the center portion of the Clip AV stream is deleted, the
Clip AV stream file remains undivided to be one whole
file. 1I1f the data of one Clip AV stream are partizlly
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 “delete” operation,
a confirmation and alert message 1is given: “A Virtual
PlayList referencing the stream portion of the Clip
referenced by this Real Playlist 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 beleow is performed on the Real PlayList.
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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

program-sequence. This.program-sequence extends over the houndaries of ATC-sequences and
STC-sequences. The fcﬁ oWinéaéndeggr(ﬁ‘)dess t%?éere%i%%%ﬁfb be WQ&% (Eﬁ‘p%“ %%rla%éy 't when the data of

a Clip AV streg,is Rartially deleted as descrined abgveHG. 51 shoys ihe relalippship between Clip
Xl whnic |

and 73 PlayList when the Clip AV stream o Pl'is EP-map is partially deleted. It is assumed

that the Clip before gditing fave gpe AL Csequence andithree Rl sequances, Jheyalue of offset
STC id[O] associated with this ATC- sequence is zero. It is assumed that the STC-Sequence
of the Real PlayList so that only the stream portion of
the Clip necessary for the Virtual PlayList is referenced.
Then, the stream portion of the Clip unnscessary for the
Virtual PlayList is deleted.

As shown in FIG. 48, if the data at the center
portion of the Clip AV stream is deleted, the Clip RV
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-
rmentioned concept, the change of a Clip Information file
which partially deletes the data of a Clip AV strean.

As described before, when an AV stream is newly
recorded as a Clip file, the Clip includes noc ATC
discontinuity point and has only one ATC-sequence. If 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

12



with stc=l in the Clip be in use by Playltem2 and Playltem3. It is assumed here as shown that the AV
stream data portion not in use by Playltem2 and Playltem3 be deleted for the AV stream data of the
STC-sequence with stc=l. The Clip after editing has two ATC-sequences and the STC-sequence with
stc id=l is divided into two STC- sequences. The value of offset STC id[O] for the first ATC-sequence
is set to zero and the value of offset STC id[l] 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

Playltem3 and Playltem4. of the edited Virtual PlayList, .need not be changed. When patrtially deleting
tho data of & CA RS hrbdm ML A Bt ot by (e JEed Bt Hbediot be

changed in any,m @Ee%ii@gén‘ﬁ%q'ﬂ? i%%%@%@‘é}#%cﬁ’oér_‘té%%}%%?grg‘?dﬁéin each Clip AV

stream, so that, when the stream data at the middle portio AV stream has been deleted,

the Clip file n%@egiyid%ptg%ﬁpﬁ@h%rs bghg%ofiq{fgef TG 5]', foy STC-id of the first STC
sequence on each ATC-sequence, when partially deleting the data of
assumed that the Clip before editing have no
discontinuity point and has only one ATC-sequence. When
the data at the center portion of the Clip AV stream are
deleted, the Clip after editing has two ATC-sedquences as
shown.

FIG. 50 shows the relationship between ATC-segquence,
STC-sequence, and program-segquence after the partial
deletion of the data of one Clip AV stream. It 1s assumed
that the Clip beferelediting has only one ATC-sequence,
lone STC-sequence and one program-sequence. Namely, 1t is
assumed that, in this Clip, the contents of the program-
segquance do not change. At this moment, 1t 1s 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 3TC-sequences, while there is only
one prdgramwsequence. This program-sequence extends over
the boundaries of ATC-sequences and STC-sequences.

The following describes the relationship betwesn
Clip and PlaylList when the data of a Clip AV stream is

partially deleted as described above.

FIG. 51 shows the relationship between Ciip and
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the Clip AV stream file, the Virtual PlayList 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[O] 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 Playltem2 and Playltem3. It is

assumed here as shown that the AV stream data of the portjon not in use by Playltem2 and
Playltem3 be deBIEUOF tRE'AY %ﬁﬁa%yth%tgel@sgéu&%ec\bitgg& iaél.#ﬂg%ﬁt

discontinuity is permitted in the Clip, twq Clip files are obtained after editing,.Clip-A and 75 Clip-B.
This requires t%)gcr%%ﬁ Jtﬁéin%rr% % &eeSCIip ife “Which 7S’ %?greﬁgé b%%a&%ér%?%%ﬁoﬁlgyltem4.

et e e S LU Y seean e e gl oo saedn e Vs
The value of offset STC 1id{0] associated with this ATC-
sequence is zerc. If 1s assumed that the STC-sequence
with ste=1 in the Clip be in use by PlayItem2 and
PlayItem3. It is assumed here as shown that the AV stream
data portion not in use by PlayItem?2 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 ocffset 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 1s set to 1.
Namely, the stc_id of the last STC~sequence in the Tirst
ATC-seguence and the stc id of the first STC-sequence in
the second ATC-sequence have the same value, 1.

Conseguently, the values of ref to STC id of
PlayItem3 and Playitemé4 of the edited Virtual PlayList
nzed 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.

Thus, the ATC discontinuity polnt can be generated
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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 frée 37E& onthB disk. I FRE N nédedbany Tor Ehafifing tie ¥itusia Playlst in the disk

is too long when the data of a Clip AV stream_ 76 file are partially deleted: The present invention
solves the abdv&EmBhtish&d Pb%gljeﬂ%. %o be¥ore speditic, “?rfe%/ GreSehfinvERtidh S&n Shdtten the

time necessary,for reading.all Clip files at, starting the reprodyctionof the disk apd storing them
use of offset STC id for STC-id of the first STC sequence
on each ATC-ssquence, when partially deleting the data of
the Clip AV stream file, the Virtual PlayList 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 permiftted in the Clip, 1f a Clip
AV stream is partially deleted, the Clip file is divided
into two and shows the relationship beftween Clip and
PlaylList at that time.

As with FIG. 51, it is assumed that the Clip before
editing have ons ATC-sequence and three STC-sequences.
The value of offset STC 1d[0] associated with this ATC-
sequence is zerc. It 1s also assuwed that the STC-
sequence with stc id=1 in the Clip be in used by
PlayItem? and PlayItem3. It is assumed here as shown that
the AV sitream data cf the portion not in use by Playltem?
and Playlten3 be deleted for the AV stream data of the
STC-sequence with stc_ id=l.

If no ATC discontinuity is permitted in the Clip,

two Clip files are cbtained after editing, Clip-A and
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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 CPIl is TU map is partially deleted. The Clip before editing has one ATC- sequence.
The value of offset arrival time[OJ associated with this ATC-sequence is zero. It is assumed that
Playlteml, Playltem2, Playltem3, 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 Playltem are deleted from the

AV stream of the 1RT@:sedliriter $HB Cliraftér &difiy Ras o AT seduéicesCThe Valke of

offset-arrival-tim%ogassociatgd with the first 77 ATC-sequence is_set to zero and the value of
offset-arrival-tiviefif dssotidted Wit e sdtbnt RYE -&8hueried iS Lav R alud'R1i€ Y¥eater than

OUT time2 and.smaller than |N time3. rely, the values of IN time_and OUT time of Playltem3 and
PmyMNn4ofﬂ¥3%%ug%e @g£a or athQp Ab stream Igﬁe are parLlaTHy

deleted, the contents of the Virtual PlavList not using
the deleted portion may have to be changed.

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 menory (incdrporated in the controller 17) of the
reproducing apparatus (the moving picture
recording/reproducing apparatus 1). This alsc 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
vaiue, 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
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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 Playltem 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, itis known that IN time3 and OUT time3 of
Playltem3 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 réBoRfity/Rebroddding appardtds 1 shown in FIG. 44. For example, information
recorded to a recordingT medium 10 constituted by an optical disk is read by a 78 read section 11 of a
reproducing section 61T RSd8MBEERor-1Y §BMmdifulated HiesddthTeal BYAREF8ad Gtdion 11 from the

recording mediumkalgo and su;lr:)gli%s the demodulatgd data to an ECC dt(:acoder 13}C.,The ECC decoder
13 separates%%:é) Fam§UppI'ed SnitRE HemSduiAtbr 125 Present fnvention can

shorten the time necessary for reading a2ll Clip files at
starting the reprcduction 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.
Iﬁ 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 beforé editing has one ATC-
sequence. The value of offset arrival time[0] associated
with this ATC-sequence is zerc. It is assumed that
PlayIteml, Playltem?, 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 PlayItem are deleted from the AV stream of the
ATC-seguence.

The Clip after editing has two ATC-seguences. The

value of offset arrival time[0] associated with the first
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an AV stream and a database, supplying the AV stream to a source depacketizer 14 and 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 (5) and
outputs them to an AV decoder 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 Slﬁprplied with a video signal from a terminal 21 and an audio signal from a terminal 22.

The video sighal i$ 828 E05Rliet o T VideD aralyze? 24. THE vitloSgidl outputted from the AV

decoder 16 is supplied as required_to the AV encoder 23 and the video analyze instead of 79 the
BORE rom (R Tomid 21. THAAY ShEbHE 24 erosits METHRNAA i

video signal inpu rom the terminar 2 olo) enco inpu video signal and
audio signal and gutputs the resultant video signal. (1), e resyltant,auydia siggi (b A the system
data (S) corresponding to the encoding to the mulfiplexer 25.

and smaller than IN time3. Namely, the values of IN time

and OUT time of Playltem3 and PlayItem4 of the 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 changed in any manner.

When reproducing the PlayList of TU map type, the
reproduction apparatus compares IN time of the PlayIlten
with the value of offset arrival time of ATC-seguence 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 PlayItem3 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
recordinq/repﬁoducing apparatus 1 shown in FIG. 44,

For example, information recorded to a recording

medium 10 constituted by an optical disk is read by a
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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
packetizer 29 packetizes the inputted signal and supplies the resultant packets to an ECC encoder

30. The databa&& dufififitedPfomn’th8 feshirotiRF 1745 AIkD sippliedTo fHe EGE encoder 30. The ECC

encoder 30 attache rror cqrrection 8Q code to the in ut signal to encqde it and outputs the
resultant data T KirbaAETGr 32 TG AR 31 Moditare The Gabvinpltied th the ECC

encoder 30 and, outputs the piodiated data to 3 wie elion, 32,0Te, VI, S51QR 34 eecutes the
processing of writing the

demodulated data to an ECC decoder 13. The ECC decoder 13
separates the data supplied from the demodulator 12 into
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 inpuited
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 (S) and outputs
them to an AV decoder 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 1is alsc
supplied to a video analyzer 24. The video signal
outputted from the AV decoder 16 is supplied as reguired

to the AV encoder 23 and the video analyzer 24 instead of
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data inputted from the modulator 31 to the recording medium 10. The controller 17 has a storage
section 17A 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 drives a 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 LQiO vidgo si%nal and records thg‘1 ePcode% audio video sigr}ail From the terminal 21 and
. video dﬁgna l%P e Yomw Lhe GIML%F R .
the terminal 226t the Fecordi g Séctio , a video signal and an audio signal are inputted

respectively. The videoﬂgrﬁl\}s inputted 81 i tgg é@%%os ar%%lgz%r%?ﬁlggg @%géye%ncsoij&g 23 The

audio signal is also inputted In the AV encoder 23. The AV enco encodes the inputted video

signal and audiggsigghand outputs tedeskliantanconled ViR HieAM Yhe Sneadad audio stream
(0}

(A), and system information (A
(V), the resultant audic signal (A), and the system data

{(S) cecrresponding to the encoding to the multiplexer 25.

The video analyzer 24 analyzes the inputted wvideo
signal and oubtputs the analysis result to the contreller
17.

In & 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
alsc 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 packetizer 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 correchion
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the multiplexer 25. The encoded video stream (V) is a MPEG-2 video stream for example and the
encoded audio stream (A) is a MPEGL1 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
transport stream or a MPEG-2 program stream for example. The multiplexed stream is inputted in the

multiplexed stream analyzer 268}?\%'[% source packetizer 29, The source packetizer 29 encodes the
(S S SRR or it KB B Sobrod BAKERE Y bR fance with the

. . ? 1NY,
input multiplexed stream “into an®

application format of Jh% Ee%%{gingt medium dlu . The A\é ft.re:?%is ad(%gudl\év'tg an.grror 82 correction

r il > i .
encode by the ECC (Eror Chec m&aﬁdm&orregtloons encod 8, the restifiant stream being

modulated by, e madulator AL ta benpytier inhe iy seclion 32 Ihe e spetign 32 records the

AV stream file to the recording medium 10 on the basis of a contr
outputs the modulated data to a write section 32. The

wrife section 32 executes the processing of writing the
data inputted from the modulator 31 to the recerding
medium 1G. -

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

The controller 17 is also connected to a drive 41
which drives a 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
pilcture 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 audic signal

are inputted respectively. The video signal is inputted
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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 interface into the controller
17, which controls the selected recording method. When recording an input transport stream in a
transparent manner, the transport stream is inputted in_ the multiplexed stream analyzer 26 and the
source packetiZer?§ SUEEQuRRfy /theprocesdity dp fo the FEESHIRG GFthe AVStRERM o the
recording medium 1(()%is. the same as thgtaéb V%{”%@}Q’}%‘? rggggién%o%wputﬂygi%§3 signal and

video signal b)c/“S Bhco iné%hg‘m??/vﬁélﬁlrj‘ecor ing aninput transport Stredmm by re-encoding it, the input

wansport strearp s inpytted in ihe demyliiplexgiot e demuliplexgt 47 iRy hg; Ydeo stream (V)
into the AV decoder 16. The AV decoder
signal and outputs the resulitant encoded video stream ([V),
encoded audio stream (&), and system information (A} Lo
the multiplexrer 25.

The encoded video stream (V) i1s a MPEG-Z video
stream for exanmple and the encoded audio stream (A) is a
MPEGL audio stream or Dolby AC3 {trademark) audio stream
for example. The system information (S} is enccded
information for videc 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 ¢f the input system information and outputs the
multiplexed stream. The multiplexed stream is a MPEG-2
transport stream or a MPEG—Z program stream for example.
The multiplexed stream is inputted in the multiplexed
Stream anélyzer 26 and the source packetizer 2%. The
source packetizer 29 encodes the input multiplexed stream
into an AV stream constituted by source packets in
accordance with the application.format of the recording

medium 10. The AV stream is added with an error
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16 decodes the video stream and inputs the resultant 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
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 recording 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/reproduci ratus_ 1 recards an AV stream file and, at the same time,
g Ing apparas, 1 1ecy

records the ap%(ﬁ%::gt‘?’ocn StAbASE TS rhation Sssociated “iith tr%g?i?e}?lﬁ% 5‘6’ ication database

mfor_mathn is epgé%tggot}y)thgncgg gger?)%?’. E@l%lnpgtsmﬁrgglattlosnt%t%%h%g%g}éoller 17 includes the
moving picture 84 characteristics information from the video analyzer 24, the stream

characteristics,Jpipimation fram he, multiplexed stream analyzer 26, and fhe usgr corand

information from the terminal 20 which is the user interface.
section 32. The write section 32 records the AV stream

file to the recording medium 10 on the basis of a control
signal given by the controller 17.

The following describes an example in which a
transport stream suchras 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 1s 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 interface into fhe contreller 17, which
controls the selected recording method.

When recording an input transport stream in a
transparent manner, the fransport 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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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 input video signal
to generate information associated with an image of characteristic mark points in the input moving
picture signal. 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 infarmation isdpputted-in the multiplexer2s vigi the eprtroller 17. When multiplexing the
encoded picture of the image of the mark points indicated by the controller 17, the multiplexer 25

returns the address infaraatior:en Hhaingneedead picture ANA stteam te the gantsollerel7. The 85
controller 17 stores the type of characteristic image by relating it to the address information on the AV
stream of that encaded;picturet fhe Mbstreamachasacteristicrintormagionrframithke multiplexed stream

analyzer 26 is associated with the AV
the demultiplexer 15. The demultiplexer 15 inputs the
video stream (V) into the AV decoder 16. The AV decoder
16 decodes the video stream and inputs the resultant
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 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 recording of the AV stream tc the recording medium 10
is the same as the above-mentioned recording of the input
audic video signals by encoding them.

The moving picture recording/reproducing apparatus
1 records an AV stream flille 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

intc the controller 17 includes the moving picture
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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 TUGhapa@fHenrireEdfiing B traispoostréars thpute d fiohs thetakiarl 334m a transparent
manner, the multiplexed stream analyzer 26 detects the image of the 86 characteristics mark points in
the AV streamtogehérate” R&%ypaand alaressihfomaioR TS H¥Brmafih Btovides the data to be

stored in the ClipMark. The AV stream characteristics information from the multipleé(ed stream

anaerr26is%ﬁﬁgagﬁ%ﬁﬁﬂa8§§§am analyzer 26, and tThe user commen

information from the terminal 20 which 1s the user
interface.

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 input video signal to generate information associated
with an image of characteristic mark points in the input
moving picture signal. 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
controiler 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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(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 information are processed by
the ECC (Error “Eh&&KinG and Corréctivh) eRode30 aid She mdtfios 31 GoBempuiiéd in the write
section 32. On the basis of the control signal given bé the controller 17, the write 87 section 32

records this d&tSbase Hofriatioh fd the® Petording e ditRATe- 38 dpplicifortYatibag&information.

The followin.g g(%s%rf'lb& tggcboag(iacdo %rgggg% gf reproduction. The recording medium 10 records an
AV stream file

The AV stream characteristic information from the
multiplexed stream analyzer 26 is associated with 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-
plcture time stamp and address information, S$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 agd 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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and application database information. 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 from the recording medium 10, the database information
being inputted in the controller 17 via the demodulator 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 medium 10 to the user interface of the terminal 20. Referencing
the list, the user selects a PlayList to be reproduced, which is inputted in the controller 17. The
controller 17 instructs the read section 11 to read the AV stream file necessary for the reproduction of
this PlayList. I@SpeRsE, thé ¥6&d BestiorP 21 réadsithiss AV Alifearmfrom the récordirigmedium 10,
which is inputted in the source depacketizer 14 via the demodulator 12 and the ECC decoder 13. 88
The source depaéketiZe? 1A corivafs H56 AVRSPE#H “Ra¥ing the sppligatfsrifotiat of the recording
medium into a stream which can be in%tted in the demultiplexer 15. The demultiplexer 15 inputs, in

the AV decodét @8 tHE%/ides strédm (V9, ali6 Ste&mh ¢4, 4ha systeriark-

The AV stream characteristics information from the
multiplexed stream analyzer 26 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
pleces of user command information are stored in the
database of the PlayList.

On the basis of the above-nmentioned 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 ¢f the recording medium 10, and the tThumbnail
information. As with an.AV stream, these pieces of
database information 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
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information (S) constituting the reproduction interval (Playltem) of the AV stream specified by the
controller 17. The AV decoder 16 decodes the video stream and the audio stream and outputs the
resultant reproduction video signal and reproduction audio signal from the terminal 18 and the
terminal 19 respectively. If the PlayList of EP 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 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 marRfiom-fe progranPidexing toiffardecéne gt boiffof R Erb@ram stored in the

ClipMark in the Clip Information, (for example, this selecting operation is performed hy 89 displaying to
the user interfacé& ﬁﬁ&ﬁ\%ﬁ&ﬁ%g e?igt ao?tf?@%%‘e%ﬁ'@lé}d%nt And'séste &W&%%%“ﬁ&ﬁ%fa program

stored in the ClipMark gﬁ%lsileﬂg%;@n |magsect£1§£)efrsorr%hbé/ @gsl{sgr)déhe c%ntroléerolg, on the basis

of the contents of the nformation, determings the read Sration

reproducticn,

The recording medium 10 records an AV stream file
and applicaticn database information.

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
feads the application database information from the

. recording medium 10, the database information being
inputfed 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 cutputs a2 list of PlaylLists recorded to the
recording medium 10 to the user interface of the terminal
20. Referencing the list, the user selects a PlayList to
be reproduced, which is inputted in the controller 17.
The controller 17 instructs the read section 11 te read
the AV stream file necessary for the reproduction of this
PlayList. In response, the read section 11 reads thisrAV
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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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 to generate a new reproduction
route by specifying the reproduction intervals of an AV stream recorded to the recording medium 10,
the information about the'fN-pBliE @R dBGOTFSIRE-Gfthe LrbpfedttdibhInteidal’afe FFiREY from the
terminal 20 90 of the user interface into the controller 17. The controller 17 generates a database of a
group (PlayListp Bt BRY dtféariRBproduthion inter/Afs-(Pldy {ehis)” St titudiviits to partially

delete the AV isrtlrtegmarescgggg%t%ﬁhiecg_lecgg%lngénej_%%@tltoééh%n the demultiplexer

15. The demultiplexer 15 inputs, in the AV decoder 16,
the video stream (V), audio stream {A}), and system
infoermation ($) constituting the repreoduction interval
{(PlayItem) of the AV stream specified by the controller
17. The AV decoder 1€ decodes the video stream and the
audio stream and ocutputs the resultant reproduction video
signal and reproduction audio signal from the terminal 18
and the terminal 19 respectively.

If the PlayList of EP map type selected by the user
is reproduced halfway, the controllier 17 instructs the
read 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
program stored in the ClipMark in the Clip Information

(for example, this selecting operation is performed by
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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 seamlessly. In
this case, the controller 17 must generate a database of a group (PlayList) of AV stream reproduction
intervals (Plagitems) gnd padiallye-ancede anckrermuliplextthenyideo straagy i thegaroximity of the
connection point between the reproduction intervals. 91 First, the information of the picture of the IN-
point and OUB-poirttof thelreproductiominterual isciapattedifrogethecterminat 20 af thegyuser interface
into the controller 17. The controller 17 instructs the read section 11 to read the data necessary for
reproducing thecored in the ClipMark and selecting an image therefrom
by the user), the contrcoller 17, on the basis of the
contents of the Clip Information, determihes the read
position of the AV stream suppiied 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 inputied 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 pilcture.
The following describes the editing of AV streams
by the user.
When the user wants to generate a new reproduction
route by specifving the reproducticon 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 Z0
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picture of the IN-point and the OUT-point. In response, the read section 11 reads the specified data
from the recording medium 10, these data being inputted into the demultiplexer 15 via the
demodulator 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 thedXV deeoder 16 iarick tdata¢o beidirectly imputteddn tlee mltipleXer25." 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 togwoviteld 9ided streant e htter datsirescopidd 20 2fromithé D¥igiial stream without
re-encoding. The audio stream and the system information are directly inputted in the multiplexer 25.
On the basis of théihférmigtioh mpatiedrori e cobtsiNerisy, thd miltsiager-25 multiplexes the input

When the user wants to partially delete the AV
stream recorded to the recording medium 10, the
information of the deletion interval is inputted from the
ferminal 20 of the user interface into the controller 17.
The controller 17 changes the PlaylList 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 ¢f 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 operaticon in which the
iiser 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, tfhe
controller 17 must generate a database of a group
(PlayList}] of AV siream reprcduction intervals
(PlayItems) and partially re-encode and re-multiplex the
video stream 1n the proximity of the connection point

between the reproduction intervals.
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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 moving 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 511, 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 iecords ithkn stepbidk; the contfollend 7mgereratesdlie tGhplATo-(FIG. 8)
associated with the above-mentioned AV 93 stream file. In step 513, the controller 17 generates the

SequencelnfoRFiG t13) m8sOtiatapoiitt tivel ahdve-AravitoREd LAV streaRefiiea in step 514, the
controller 17 generates the
inputted from the terminal 20 of the user interface into

the controller 17. The controller 17 instructs the read
section 11 to read the dafa necessary for reproducing the
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 demodulator 12, the ECC decoder
13, and the source depacketizer 14. The controller 17
analyzes the stream inputted in the demultiplexer 15,
determines the video sﬁream re~encoding method {changing
of picture coding type and assignment of encoded bit
amount to be rewencoded} 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 (R},
and system information (3). The wvideco stream includes
“data o be ilnputted in the AV decoder 16" and “data to
be directly inputted in the multiplexer 25.7 The former
data is reguired 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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Programinfo (FIG. 15) associated with the above-mentioned AV stream file. In step 515, the controller
17 generates the CPI (EP-map or TU-map) (FIG. 24, FIG. 25 and FIG. 26) associated with the
above-mentioned AV stream file. In step 516, the controller 17 generates the ClipMark associated
with the above-mentioned AV stream 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 Sequencelnfo (FIG. 13) when
newly recordifigem AVistreanpas alCliprwithmefeidnoeito the -Odrftovwthayt. showa in kdGo 55. This
processing is executed in the multiplexed stream analyzer 26 shown in FIG. 44. In step S31, the
controller 17 setsrtherfirsndrappors packetsito thestbrt poineofkthé IXEC séguénselt Namhely, SPN

ATC start is set. At the same time, atc_id
in the multiplexer 25.

On the basis of the information inputted from the
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 contreoller 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 moving 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 311, the controller 17 puts, into a file,
the transport stream cbtained 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 Ciip AV stream file, and records it,

In step 512, the controller 17 generates the

ClipInfo (FIG. 8} assoclated with the above-mentioned AV
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and stc id are set. In step 532, the multiplexed stream analyzer 26 analyzes the PTS of the access
unit (for example, picture or audio 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 533,
then the procedure returns to step S32; if the decision is Yes, the procedure goes to step 534. In step
534, the multiplexed stream analyzer 26 checks if STC discontinuity has been detected. If the
decision is NO, the procedure returns to step S32; if the decision is YES, the procedure goes to step
535. It should be noted that, in the case of the PCR packet received first after starting the recording,
the procedure always goes to step 535. In step S35, the multiplexed stream analyzer 26 gets the
number (address)etthedtansport packet which transmits the first PCR of the new STC. 95 In step
536, the controller 17 gets the above- mentioned packet number as the source packet number at
which to start the STC segquehee. Namely; I8PNGTC-sthrkis g6t. Atthe-samae tinhe; a new stc id is set.
In step 537, the controller 17 gets the display
Sequencelnfo (FIG 13) associated with the above-mentioned
AV stream flle.
In step 514, the controller 17 generates the
ProgramInfo {(FIG. 15} associated with the above-mentioned
AV stream file.
In step S15, the controller 17 generates the CPIJ
(EP-map or TU-map) (FIG. 24, FIG. 2% and FIG. 26)
assocliated with the above-mentioned AV stream file.
In step S16, the controller 17 generates the
ClipMark assoclated with the above-mentioned AV stream
file.
In step 517, the controller 17 records the Clip
Information file (FIG. 8) in which the above-mentioned
ClipInfo, Sequencelnfo, ProgramiInfo, 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 SequencelInfo (FIG. 13) when newly

recording an AV stream as a Clip with reference to the
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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 Sequencelnfo (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 532; 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 551, 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 i AQEHspER FEEKEE WhICH Hescribes the dérvicedrfFmalign bf aErfAt fansport
stream specified by the DVB standard. In step 551, if the decision is No, the procedure returns to step

96 S51; if the dEcisiyh RWds! & protetiors §Be& 15 4epe 853 CInrdteh B 52  tHe Multibfexed stream

analyzer 26 checks i the coptents of PSYSI haye changed. Namely, It s ehepked whether or not he

transport packets to the start point of the ATC sequence.
Namely, SPN ATC start is set. At the same time, atc_id
and stc id are set.

In step 532, the multiplexed stream analyzer 26
analyzes the PTS of the access unit (for example, picture
or audio frame} included in the AV stream.

In step S$33, the multiplexed stream analyzer 26
chaecks if the PCR packet has been received. If the
decision is No in step S$33, then the procedure returns to
step S32; if the decision is Yes, the procedure goes to
step S534.

In step S34, the multiplexed stream analyzer 29
checks if STC discontinuity has been detected. If the
decision is NO, the procedurs returns to step £32; 1f the
decision 1s YES, the procedure goes to step 535, It
should be noted that, in the case of the PCR packet
received first after Stafting the recording, the
procedure always goes Lo step 335.

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

fransmits the first PCR of the new STC.
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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 553. 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 553, 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 S55, the controller 17 checks if the last transport packet has been inputted. If the decision is No,
the procedure returns to step SSI; jf tge decision is Yes, the processing comes to an end. The
following describes an &eﬁﬂ)iﬁy %?) fat efo?oé]étrf%?ziﬂh%rEg mgﬁ thtre?eréﬁgg %0 the flowchart
shown 97 in II:nIéS 57. Tg‘éf rocgaging is eé%cua:[ed t1fr111the 81uulticplex%d ﬁggamuanag%zert% shown in
FIG. 44. In step Q‘Hﬂﬂe m ﬁpc)lexé’d Stream anas1yzer826(5 Sels t%epw eo II510 the AV program to be

recorded. If ﬂ%%g%ﬂﬂ%§t§%§%@”Qﬂgd§§@Ngéﬁ&%ﬁgé@deﬁ%ﬁgﬁy, SPN _STC_ start is

set. At the same time, a new stc_id is set.

In step $37, the controller 17 gets the display
start PTS and display end PTS of the STC seguence and
sets them to presentation start time and
presentation end time respectively and, on the basis
thereof, generates Sequenceinio (FIG. 13).

In step $38, the controller 17 checks if the last
transport packet has been inputted. If the decision is Nc,
the procedure returns toe step $32; if the decision is Yes,
the processing comes to an end.

The following describes an exémplary 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 transporf packet including PSI/SI has been
received. The transport packet of PSI/SI is PAT, PMT, SIT
packetis, to be more specific. SIT is a transport packet
which describes the service information of a partial
transport stream specified by the DVE standard. In step

S51, i1f the decision is No, the procedure returns to step
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video PID of each of them is set. In step 572, the multiplexed stream analyzer 26 receives the
transport packet of video. In step 573, 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 value is 1, the transport packet payload - starts with the first byte of the PES packet. If the decision
is No in step 573, the procedure returns to step 572; if the decision is Yes, the procedure goes to step
574. In step S74, the multiplexed stream analyzer 26 checks if the payload of the PES packet starts
with the first Byié of séqlitiscelkeaderocodes ("Ox00000IB 3P 6£82dit fengigsofMPEGpideo. If the
decision is No in step 98 574, the procedure returns to step 572; if the decision is Yes, the procedure
goes to step 575 In step 575, the controller 17 uses the current transport packet as an entry point. In

step 576, gets the packet number of the above- _
In step S52, the multiplexed stream analyzer 26

checks if the contents of PSI/SI have changed. Namely, it
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 £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 553, the controller 17 gets the number
(address] of the iransport packet which fransits a new
PSI/SI and its contents.

In step 554, the controller 17 generates the
infermation of Program-sequence to generate
Programinfo (FIG. 15},

In step $55, the controller 17 checks if the last
transport packet has been inputted. If the decision is Ng,
the procedure returns to step $51; if the decision is Yes,
the proceséing comes to an end.

The fellowing describes an exemplary operation for

generating EP map with reference to the flowchart shown
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mentioned packet, the PTS of the I-picture starting with the above-mentioned sequence-header-code,
and the PID of the video to 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 S72. If
the current packet is the last packet, the processing comes to an end. FIG. 58 shows the flowchart
describing a method of generating the Real PlayList. The following describes this method with
reference to the block diagram of the moving picture recording/reproducing apparatus 1 shown in
FIG. 44. In step 591, the controller 17 records a Clip AV stream. In step 592, the controller 17
generates PlayBist(J 4FI18731) EBAStitRetRF Piers(FIESSBY - ®Aichcdvafs 99 all reproducible

range of the above-mentioned Cliép. If there_is an STC discontinuity %oint in tﬁhe Clip and PlayList() is
constituted by ®o drFM B Blay et thRfbller T aR8'Getermines the éonnection condition

benNeentheFﬂayneWBIn step 571, the multiplexed stream analyzer 26
sets the video PID of the AV program to be recordsd. If
the transport stream includes two or more videos, the
video PID of each of them is set.

In step 372, the multiplexed stream analyzer 26
recelives the transport packef of wvideo.

In step §73, the multiplexed stream analyzer 26
checks if the payload {(the data portion following the
packet header) of the transporit packet starts with the
first byte of the PES packet (the PES packet is a packet
specified in MPEG-2 and packetirzes elementary streams).

'~ 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 payloéd
starts with the first byte of the PES packet. If the
decision is No in step $73, the procedure returns to step
S72; 1f the decision is Yes, the procedure goes to step
574.

In step 574, the multiplexed stream analvyzer 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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In step S93, the controller 17 generates UTApplnfoPlayList() . UIAppinfoPlayList() includes the
information for describing the 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 5111, the reproduction 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 reproductiore 100 iteciar pointddbi $N poittariel OUI pdift istspedifiels Haugh the user
interface. In step 5112, the controller 17 checks if the reproduction interval specifying operation by the
" user has all begn‘Gmplefcd]. BrtRe HdeF Wahtsto SSleétt@P S75-

In step S75, the controller 17 uses the current
transport packef as an entry point.

In step 876, 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 te which the entry point belongs to generate an
EP map.

In step 877, the multiplexed stream analyzer 26
determines whether or not the current packet is the
transport packet which 1s inputted last. If the current
packet is not the last packet, the procedure returns to
step S72. If the current packet i1s the last packet, the
processing comes to an end.

FIG. 58 shows the flowchart describing a method of
generating the Real PlayList. The following describes
this method with reference to the block diagram of the
moving pilcture recording/reproducing apparatus 1 shown in

FIG. 44.

In step 391, the controller 17 records a Clip AV

stream.

In step 592, the controller 17 generates PlavList ()

(FIG. 31) constituted by Playltem (FIG. 36} which covers



interval to be reproduced following the above-specified reproduction interval, the procedure returns to
step 5111. If the reproduction range specifying operation by the user has all been completed in step
5112, the procedure goes to step 5113. In step 5113, 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 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 is skipped. The sub-pass information is stored in the SubPlayltem in the PlayList

but is unnecesslaLrygor l’gheddesl(i)ripéiolrgaopfl the g%esct ntin egtior_lmséo %haéri}gdd clri .tionI\%liII b.e. skipped.
In step S115, the controlier 17 generatesgﬁlay |596?Fi3é. f&f) on the DASTS oﬁhe%ser-spemfled 101
reproduction rﬁggeénformgglo%%d @% e f%ﬁr& goggi}d%@. Ipnst(?pl gl%@i@ea%o&troller 17 generates
UlAppInfoPlay |st6. UlrSAppPIayLlst includes the information for describing the contents of PlayList
for PlayList{} is constituted by two or more Playltems, the

controller 17 also determines the connection condition

between the Playltens.

In step 893, the controller 17 generates
UlappiInfoPlayList (). UIAppInfoPlaylList{} Iincludes the
information for describing the contents of the PlayList
for the user. Its description will be skipped herein.

In step 594, the controller 17 generates
PlayListMark (its description will be skipped herein).

In step 595, the controller 17 generates
MakersPrivateData (its dascription will be skipped
hereinj .

In step 596, the controller 17 records the real
PlayList.

Thus, every tTime a Clip AV stream 1s recorded, one
Real PlaylList file is generated.

FIG. 59 shows the flowchart describing a method of
generating a Virtual PlayList.

In step 5111, the reproduction of one Real Plavlist
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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the user. The description will be skipped in the present embodiment. In step 5117, 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 5119, the controller 17 records the Virtual PlayList 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 PlayList 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 5131, the controller 17 gets the information
about Info.dvr 10l ifermaticimfile 102 Playkist file, and tifibpait file td gereeate @ &1 screen
showing a list of PlayLists recorded to the disk (the recording medium 10), displaying the generated
list on the GUFHrBugH tHeé aseérsinterfatee i step-S132, the controller 17 shows the PlayList

In step 5112, the controller 17 checks if the
reproduction interval specifving operation by the user
has all been completed. If the user wants to select an
interval to be reproduced following the above-specified
reproduction interval, the procedure returns to step S§1il.

If the reproduétion range specifying operation by
the user has all been completed in step S112, the
procedure goces to step 5113.

In step 5113, 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 3114, the user specifies the sub-pass
information (audio after recording) through the user
interface. If the user generates no sub-pass information,
this step 1s skipped. The sub-pass information is stored
in the SubPlayItem in the PlayList but is unnecessary for
the description of the present invention, so that its
description will be skipped.

In step S113, the controller 17 generates

ElayList(} (FIG. 28} on the basis of the user-specified
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describing information onto the GUI screen on the basis of UlApplnfoPlayList() of each PlayList. In
step S133, the user specifies the reproduction of one PlayList on the GUI screen through the user
interface. In step S134, the controller 17 gets the source packet number having the temporally nearest
entry point from STC-id of the current Playltem 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 Playltem temporally before the
current Playltem, the controller 17 executes the display connection processing between the preceding
Playltem and the current Playltem in accordance with the connection condition. In step 5137, the
controller 17 iAStRIRS e AV 10348 0BT D6 TG Steprdi&piayingawith the picture of the PTS of IN

time. In step 5138, the controller 17 instructs the AV decoder 16 to continue decoding the AV stream.

In step 5139, fARTCHTHIoHBF-17 Thecks fihe

In step £116, the controller 17 generates
UIlRppInfoPlaylist{). UIAppPlaylList({) includes the
infeormation for describing the.centents of PlaylList for
the user. The description will be skipped in.the present
embodiment.

In step 5117, 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 5119, the controller 17 records the Virtual
PlayList file to the recording mediuﬁ 10.

Thus, from the reproduction range of Real PlayLists
recorded to the recording medium 10, the user selects the
reproduction intervals fo 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
Pilaylist reproduction.

In step 5131, the ceontroller 17 gets the

information about Info.dvr, Clip Information file,
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currently displayed image is the image of the PTS of OUT_time. If the decision is No, the procedure
goes to step 5140. In step 5140, the current image is displayed, upon which the procedure returns to
step 5138. If the currently displayed image is the image of the PTS of OUT _time, the procedure goes
to step 5141. In step 5141, the controller 17 checks if the current Playltem is the last Playltem in the
PlayList. If the decision is No, the procedure returns to step 5134. 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 properl man%%%j, .thereb}; allowing the user to prorlpeerly confirm the
contents of th& Y&t retorded for réstd frat the tind-6f Apr6diadiontarti feproduce desired

data with ease, The following. describes a me of file-copying AV 104 stream files and database
files from a regc():rrd‘ianegnmse tifn "to ﬁhigﬁ‘?he %\E/]%q é/r‘#‘ijfﬁetsgaﬁogagt%%%ge |es°§‘@co%i?l]é to the

Stré
invention to angifier eeording Meqiuia & diaital Pug Rt 1g order to describe the puppose of this

on the GUI through the 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 PlayList on the GUI screen through the user
‘lnterface.

In step 3134, the controller 17 gets the source
packet number having the temporally nearest entry point
from STC-1id of the current PlayItem and the PTS of
IN;time.

In step 5135, the controlier 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 5136, if there is a Playltem temporally
before the current Playltem, the controller 17 executes
the display connection processing between the preceding
Playitem and the current Playitem in accordance with the

connection_condition.

In step 35137, the controller 17 instructs the AV
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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 transferred. 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 Pla_List file using one Clip (Clip Information 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 apSaratiisrshowrfn B 46 $he 2coyd estination ta Fcording appatétas 3 shown in
FIG. 71) by asynchronous transfer via an IEEE 1394 digital bus 105 (a digital bus 60 shown in FIG.
71) for example Tn this 1thse e ATS (Arrival Time Stamp) of the TP extra header of each source

packet of the copied Clip AV stream file is the same as that of the (_:op% source and the Clip
Information file and PlaytistfigRorredponding totperotter 17 instructs the AV

decoder 16 to continue decoding the AV stream.

In step S138, the contrecller 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. 1In step 5140, the current image is displaved,
upon which the procedure returns to step S138. 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 PlayItem is the last PlayItem in the PlayList. If
the decision 1s No, the procedure returns to step $134.
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 managed, 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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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 stafmpeciieath sotrée packetgrareptofthee Fepragiicing Hssdel Sho@wnia G 7). The TP
extra header(ATS) of each source packet is newly added 106 at the copy destination (the recording
apparatus 3 shewhhIIGETa) 1 ner ERp: AV ditsarittie Eegetictatediat thie E55Pdéstivation). The

Clip Information file and_ PlayList file (database file) corresponding to the copied Clip AV stream file
am}msocopbﬁqoﬁﬁgchyentlon to another 'recording kedium via a

digital bus.

First, in order to describe the purpose of this
method, the difference between the data transfer of an AV
stream file and 1lts 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 transferred.

A recording medium of the copy socurce {(for example,
a recording medium 10 shown in FIG. 71 tc be described
later) is recorded with Clip and PlayList. It is assumed
here that a PlayList file using one Clip (Clip
Informatioﬁ file and Clip AV stream file) 1s 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. 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, making this case effective. Namely, the reproduction
specifying information, UTApplInfoPlayList, PlayListMark, thumbnail information and the like set to the
PlayList on the copy source and the CPI, Sequencelnfo, 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 only an
AV stream is data-transferred. FIG. 63 shows the case in which only an AV stream is transferred
(stream-transferred) in real time from the copy source (the reproducing apparatus 2 shown in FIG.

71) to the copy @edtinaticn- (the FefotdiiiPapparatus’s showh iRFIGE7aY By fsochrBndlis fransfer via
the IEEE 1394 digital bus (the di%ital bus 60 shown in FIG. 71). 107 In this case, when outputting the

AV stream of S feprblificlior intérval-gsecified By e PRy LRt té e Higigtbhg, headpy source

outputs the transport packet (refer to the reproducing model shown in FIG. 7) in accordance with the
awWaImneskﬂﬁp§ﬁ%%Cﬁ%%ﬁﬁ§apaCket 0of the Ccopied Clip AV stream file

is Che same as that of the copy source and the Clip
Information file and PlayLiét file corresponding to the
copied Clip AV stream file are also copled 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 reprcducing apparatus 2 shown in FIG.
71} to the copy destinaticn {the recording apparatus 3
shown in FIG. 71) by asynchronous transfer via the IEEE
1394 digital bus ({(the digital bus 60 shown 1in FIG. 71},
thereby transferring (stream-transferring) AV streams in
real time from the copy source tc the copy destination by
isochronous transfer,

In this case, when outputting the Clip AV stream
file corresponding to the Clip Information file tc 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 model shown in FIG. 7). The

TP extra header (AT5) of each source packetT is newly added
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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_extra_header(ATS) of each source packet is newly added at the copy destination. A Real PlayList
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 copy source). 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 this case, as with the case shown in FIG. 63, an AV stream is
transferred in Feal Giffe Stieanitardrisierrédfrdrhlthe Eopy S6GE torhe Eopyeestishtiom by IEEE
1394 isochronous transfer. The copy destination 108 records the inputted AV stream by use of the
format of its réortiirit; apparatis @5 récotding‘appaF&s 3ishgnt in FIGE7 R SPoPéxample, if the
recording apparatus on the copy destination is based on D-VHS (trademark), the inputted AV stream
isreuxdedby?ﬁ%fﬁﬂﬂﬁtﬁ?ﬁ%}ﬁﬁ@hon&' The Clip Information file and

PlayList file (database file} corresponding to the copiled
Clip AV stream file are alsc copied to the copy
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, making this case
effective. Namely, the reproduction specifying
information, UIAppInfoPlaylist, PlayListMark, thumbnail
information and the like set to the PlaylList on the copy
sourcé and the CPI, Seguencelnfo, 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 only an AV stream 1s data—-transferred.

FIG. 63 shows the case in which only an AV stream
is transférred (stream~transferred) in real time 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 isochronous transfer via the IEEE

1394 digital bus (the digital bus 60 shown in FIG. 71).

147



the reproducing 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, th uction specifying information, UlAppinfoPlayList,
PlayListMark, t uk%%gil in %rg]rﬁaﬁc% %né%ﬁﬁ'ﬁk{e% %éltgtott go ayleégtro%%ﬁe%%p;%%urce and the CPI,

Sequencelnfo, Brograminta, ClipMark, thymnail, information,and the.fike set to he (lip of the copy

source cannot be transferred to the copy destination. On 109 the other’hand, in the case of FIG. 61 or

FIG. 62, the conjentsiofihe Playldst.and Clip of the capy-sousce can ralkhe Yansfesred o the copy
destination. If the recording apparatus of the copy destination is compliant with the DVR format
described in thepresentc the reproducing model shown in FIG. 7) in
accordance with the arrival time stamp of each source
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_extra_header (ATS) of each source packet is newly added
at the copy destination. A Real Playlist 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
copy source) .

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 this 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 iscchronous transfer. The copy destination
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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. Therr%%ﬁ%? 5 érr‘r%lo érllrg i’—?%eéil Aid %Jiraﬁ%%s?%qé aﬂ%?nacﬁglytagpgﬁtﬁﬂé%ngt e purpose of
use. In the examples_shown in FIG. 61 and FIG. 62, the 110.PlayList covers the.entire reproduction
range of one C],“:ﬁog AS %Ioegf%ggd aﬁl%arg?etrgﬁcg %c?l FIG. .ezfé? ﬂ?el Fe%r%gﬁcatfo%ﬁ?gngi iscl')h Be IEc,pecified by

the PlayList daes ngtaways coyerone Glig AV steamyja its entitety ,This fiolds rue hoth with the

Real PlayList and the Virtual PlayList.
the copy destination is based on D-VHS (trademark}, the
inputted AV stream is recorded by this format. Thus, when
the reproducing 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 fcormat, then the above-mentioned
reproducing apparatus (the controller 17 ¢f 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, PlavListMark, thumbnail information
and the like set toc the PlaylList 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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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 PlayList 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 (tHee réprodiicingebpatatusivh dessutput sidé) to the €bpY [destipatior ithe recording
apparatus on the input side), the Clip AV stream portion necessary for the reproduction of this
PlayList. 111 FR3: ‘68 $KoWs the:8tr&amgorién ABEedsaiy ot thé e pFedittivR Wb ZEPESList when this

PlayList indicates the partial reproduction range of an original AV stream file. It is assumed that this

<

PbyLStpoMtﬁk?”@ﬁnﬁFanSferred Lo the copy destination.

If the recording apparatus of the copy destination
is compliant with the DVR format described in the present
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 & 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, i1t is
necessary for the time for copying an AV stream o be
egual 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. €2, the
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and OUT time on the original AV stream. In this case, the stream portion necessary for the
reproduction of the PlayList 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 | picture starting
with address ISA2 is required. PAT, PMT, and PCR packets are also required after the X point. The
PTS of SPN —EELP sl'iartEISAlJf gtsl %nd the E’TS of SPN_EP_start=ISA2 is ptsg. If the (‘ur'in.e difference
between ptsl an%yp 57 sysctgmetlr%e ases s éﬁ:&allfc? or |g‘ﬁgrC {Ran 100 Tisec. the PAT; PMT, and

PCR packetsgxis betw§ ngddgasflse ISA1 and I§€2 %eas in the case of SESF,.DVB, ATSC,
i 15D8) Thite e T T A 13 b Bofre ToAL A the S BORC oL 2t ovide the

boundary of the gligned.unit, The.reprqducing apparagus, of the.copysousee can  determine the X point

in the following steps by use of "EP map without analyzing the contents of AV stream.
cover one Clip AV stream in 1ts entirety. This holds true
both with the Real PlayList and the Virtual PlayList.
When transferring the Playlist to the copy destination,
it is preferable tec transfer to the copy destination only
the AV stream portion necessary for the reproduction of
the PlaylList and the Clip data which this AV stream
portion references. Namely, as with the example shown in
FIG. 65, the PlaylList and the Clip portion required by
the PlavList are copied from the copy socurce {the
reproducing apparatus 2 shown in FIG. 72) to the copy
destination (recording apparatus 3 shown in FIG. i).
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
reproducticn 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 necessary for the reproduction

of this PlayList.
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(Si) 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. (S2) 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 Sl. (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 PlayList. If
the AV stream data are read and its contents are analyzed to determine the X point, the data
unnecessary for the reproductidh 8ffHes PIayList ceifBe Biminhted With effdencyt FIGLRS illustrates a

method of determining the, data copy end point (Y point) after the OUT-point without 113 analyzing
the contents of PR SF&&H: The PlayLiSt Foifits® the' BET-pbinfoh #e bigihal RY-KGARS. It also points

the EP map ofhis AY.strean.ILis suppesed that the vidgo seauenos whihsfarts with SPN EP

file.

It is assumed that this PlayList point the IN time
and OUT_time on the criginal AV stream. In this case, the
stream portion necessary for the reproduction of the
PlayList is between X and Y of the scurce 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 PlaylList
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 ISAR2 is regquired. PAT, PMT, and PCR packets
are also required after the X point. The PTS of
SPN_EP start=ISAlL if ptsl and the PTS of
SPN EP start=ISA2 is pts2z. If the time difference between
ptsl‘and pts2 system time-bases is equal to or higher
than 100 msec, the PAT, PMT, and PCR packets exist
beﬁween addresses ISAl and ISAZ (at least in the case of

SESF, DVB, ATSC, and ISDB). Therefore, the X point is
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12 BO BIPS ... where |, P, and B represent | 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 moving 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 B1 (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 BO and BI requires 12. The PTS of 12 is greater than the PTS of
OUT time (OBF A& L itd4 DRAErptsdid the TS GRE2) T PTG BLES iPgreatéithhRthe PTS of
OUT time, but 12 is _required for BO and B1. Therefore, the Y. point is determined after address 114
ISAS indicated BYRHE figurd: 1I8A% i& tHEVEReBF- 8PN EP start located after ISA4 in the EP map. The

Y point must also provide the bou%r\!ﬁjar / of aligned unit. The reproducing apparatus of the copy source
(the reproducing apparatiis 2%ho nu%gﬁ%.%ﬁ)%ﬁﬁ ﬂéferﬁﬁrné‘{le copy RBtrce Can

determine the ¥ point in the fcllowing steps by use of
EP map without analyzing the contents of AV stream.

(1) 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.

{(S2} 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 31.

{$3}) The ¥ point is determined before the SPN EP start
found in step 52. And the X point must provide the
beoundary of aligned unit.

The above-mentioned method is simple because it
does not read the AV stream data and analyze its contents
to determine tThe X point. However, the AV stream after
the X point may leave data which are unnecessary for the
reproduction of the PlayList. If the AV stream data are
read and 1ts 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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the Y point by the following steps by use of EP-map without analyzing the contents of AV stream. (Si)
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. (S2) Find the SPAT EP start immediately after the
SPN EP start found in step Si. (S3) 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 PlayList. If the AV stream data are read and its contents are analyzed to
determine the afoojrtt; the data unnecessarydar de repraductionTofdhe 1Ryl ist can betaliminated
with efficiency. The following describes a relationship between a 115 Clip Information file and a
PlayList whenZimecapyingthien Playl istifrom tha topy séiirce to ¢ha copy destinatiom, iax Clip AV stream
necessary for the reproduction of the PlayList has been generated. FIG. 69 shows an example in
which a PlayListis EP_map of this AV stream. It is supposed that the

video sequence which starts with SPN EP start=ISA4 be as

fceclliows:

12 BO Bl P5

where I, P, and B represent I picture, P picture,
and B picture, respectively. The numbers indicate the
sequence of display. In this processing, 1f the recording
apparatus does not analyze the contents of AV stream, the
moving 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 cf AV
stream). In this case, the decoding cof pictures BO and Bl
regquires IZ. The PTS of I2 is greater than the PTS of OUT
time (OUT time < pts4, where ptsd is the PTS of IZ). The
PTS of I2Z is greater than the PTS of OUT time, but IZ is

required for BO and Bl.

Therefore, the Y polint is determined after address
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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. Itis also assumed that one original
Clip has one ATC-sequence and three STC-sequences. The offset STC id[O] associated with this
ATC-sequence is zero. It is further assumed that, in the Clip, the STC-sequence having stc id=0 is
used for Playlteml, the STC-sequence having stc id=l is used for Playltem| and Playltem3, and the
STC-sequence having stc_id=2 is used for Playltem4. 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 1the seproduction of this PlayList ¢s:generdigd asishowre ivElGe69.fOne or more stream
portions extracted from one Clip AV stream on the copy source are combined into one Clip AV
stream on the £Bpy Gestination. Theaiswly 41 6«gendfatediCliphas FurweEG-sdgtentes, each having
one STC-sequence. The offset STC id[O] of the ATC-sequence in which the STC-sequence with stc
id=0 is set to Zetd.\The"8TC- skfleRceHavng SteidxAusdaiided inté W STC unit.

The reproducing apparatus of the copy source (the
reproducing apparatus 2 shown in FIG. 71} can determine
the Y point by the following steps by use of EP map
without analyzing the contents of AV sitrean.

(S1) 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
SFN EP start found in step S1.

{S3) The Y point is determined after the SPN_EP_ start
found in step 82. 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 1ts 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 ¥
peint, the data unnecessary for the reproduction of the
PlaylList can be eliminated with efficiency.

The feollowing describes a relationship between a
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sequences. The offset STC id[0] for the first ATC- sequence is set to zero and the offset STC id[l] 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[O] 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 Playlteml, Playltem2, Playltem3, 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 peintBahbecgarieratsd i each TlpaAV sEEamS the'Chp filelResPRFELDE divided when
partially extracting the Clip stream data necessary for the reproduction of the PiayList. Moreover, by
use of 117 thé offSat'STC id o thESTRERY of hiéHirst SPC 86 EHCE SiPEacRATE Sequience, the
contents of the_PlayList need not be changed when a Clip formed by the CIipéJO{%%n necessary for

the reproduction oPthe” PrayiFthds bédir géreratdn, the reproduction ©

Playiilst has been generated.

FIG. 69 shows an example in which a PlayList is
coplied 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 PlavList has been generated. It is
assumed here that the CPI of the Clip be EP map. It is
also assumed that cone original Clip has one ATC-sequence
and three STC~sequences. The offset 3TC 1d[0] associated
with this ATC-seguence is zero. It is further assumed
that, in the Clip, the STC—Sequence having stc_id=0 is
used for PlayIteml, the STC-sequence having stc_id=1l is
used for Playltem2 and Playltem3, and the STC-seguence
having stc id=2 is used for Playltemd.

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. 6%. 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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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 Sequencelnfo, 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 indicateerisyrstistbw startitig frofpsourdé pasketuiumiser, A SAB) shoWndindH6. 70A be
copied. This shadowed stream data portion is a stream portion necessary for the reproduction interval
between IN tinfel&n@ PRI of the 118 AV stream. The Clip to be transferred to the copy
destination is shown in FIG. 70B. The Clip to be transferred to the copy destination has one

ATC-sequence, on whichthefd 7s tws T CEedqUerfeés Bha thidpro gt SSquehce8ithe start

addresses of the first STC-sequence ‘ )
the STC-sequence with stc id=0 is set to zero. The 5TC-

sequence having stc id=1 is divided into two STC-
sequences. The offset STC 1d[C] for the first ATC-
sequence is set to zerc and the offset STC id{l] for the
second ATC-sequence is set to 1. Namely, the stc_id of
the last S5TC-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_ idi{0] of
the ATC-sequence in which the STC-sequence having

stc id=2 is incliuded is set tb Z.

Consequently, the ref_to_STC_id values of PlayIteml,
PlayTtem2, Playltem3, and PlayIitemd of the PlaylList Lo be
copled need not be changed. When, in copying a certain
PlayList te another recording medium, a Clip formed by a
Clip portion necessary for the reproduction of this
PlayList 1s 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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and the first program-sequence are the same, which are source packet number O (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[l] = B SPN program sequence start[0] = 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-map and ClipMark used by the Clip of the
shadowed portion shown in FIG. 70A is in the following range. In EP-map, the data of the entry point

having the valliB%f PTG IN fine&Pisted), IEG 0BT tinte 116 afd hetesSHry for the shadowed

portion shown in FIG. 70A. In Cligya]_{rllgtthe data of the rglgrk havig tt%e valgetgf the PTS of IN
time<pts(F), PtSE)2GUT fithe™® sequence, e cont&nts o e

PlayList need not be changed when a Clip formed by the
Clip portion necessary for the reproduction of the
PlayList has been generated.

The following describes a method of changing a Clip
when partially copying it as described above. FIGS. 70R
through 70D show exanmples of partially copying a Clip,
which describe a method of changing Sequencelnfo,
ProgramInfo, CPI(EP map) and ClipMark.

It is assumed that the Clip éhown 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-ssguence are the same, which are
source packet number 0 on the Clip AV stream. The start
addresses of the second $TC-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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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] =0
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. Namely, 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 A Vstfdamsand dgsoclaté @ databasefiom e iprddicing haparaius 2 of the copy

source (output side) to the 120 recording apparatus 3 of the copy destination (input side) and
transferring orfi AVLStAdatRE intthe e ntdnrier® with Feferdice folthe figir® Scomponents similar to

those previously des%ribed évith FIGh 44 are denoted by the same reference numerals. The recording
medMn110&2&ﬁfﬂ% erred to the copy destination has one ATC-sequence,

on which there are two STC-seguences and two program—
sequences. The start addresses of the first STC~seqguence
and the first program-seguence are the same, which are
source packet number 9 {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 streamn.

FIG. 70C shows the contents of the Clip Information

file of the Clip shown in FIG. 7CA. As described above,

SPN_ATC start{0] = 0

SPN_STC start{0] = 0, SPN STC start{l] = B
SPN_program sequence start{0] = 0,
SPN_program_sequence start[l] = B.

It is alsc assumed that this Clip Information file
nave the EP map and ClipMark as shown. In this, the data
portion of the EP map and ClipMark used by the Clip of
the shadowed portion shown in FIG. 70A 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)<CUT time
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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 determirfed:AVestreany datfrémeathelradordiaty mradivmnl Glrefar toFIES: 667 8% and 68).
Also, the 121 controller 17 instructs the read section 11 to read the database file (PlayList file, Clip
information file, and thubfRait i} BSsodiatedimits tiefabdve-mehtioRed ‘Piay Lise friBmlike recording

medium 10. The controller 17 gives an instruction to supply
of the PTS of

IN time<pts(F),
pts {Q)<OUT time
are necessary for the Clip 0f the shadowed portion shown
in FIG. 7TO0A.
FIG. 70D shows the contents of the Clip Information

file of the Clip shown in FIG. 70B. As described above,

SPN ATC start{0] = 0
SPN_STC_starti{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. Namely, the values the PT5 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 assoclated database from the reproducing

apparatus 2 of the copy source {(output side) to the
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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 FCC decoder 13 into the source depacketizer 14 via the
contact | side of the switch 61. In this case, the source depacketizer 14 supplies the transport stream
to the digital bus interface 50 in accordance with the arrival time stamp. On the other hand, the
database file corresponding to the AV stream_data retrieved from the recording medium 10 is inputted

in a memory 51574 fite- B8Ot 1S and °the BECTHERBIER 13 167 thEDasis stthe data stored in

the memory 51, t e cogggllecr %7 g%réerag%s thgncﬂata%%;,es C%p Infor:[rglatiokq e1‘i|eS aarri{d PIa;Qﬂset file)
necessary for 55the reprodﬁcﬂon of the ‘doove-rmentiored AV Sireim Ir|1e outpu?tegl From the digital

corresponcing th e D46 StoRea. Srear e ah s Hrmea e b ety e =
previously described with FIG. 44 are dencted by the same
reference numerals. The recording medium 106-2 and the
controller 17-2 of the recording apparatus 3 function in
the same manner as the recording medium 10 and ceontroller
17 respectively.

First, an example 1in which an AV stream and its
assoclated database are transferred together will be
described.

The information for indicating the copying of a
desired PlaylList from the recording medium 10 of the
reproducing apparatus 2 Lo 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 wia a digital bus interface 50 and a2 bus
controller 52.

The controller 17 determines the stream portion of
AV stream necessary for the reproducticn cof the above-
mentioned FlayList and instructs the read section 11 to

read the determined AV stream data from the recording

medlium 10 {(refer to FIGS. 66, 67, and ©8). Also, the
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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 are 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 C:t:ﬁ%tal bus interface 55. The bus controller 52 and the

bus controller §7xERaMGE fife' cdpyPEditrot Somlifand@éth 88htrothe timing of sath the

transmission/reception. If an AV stream file is inpytted from the c 123 source into digital bus
interface 55, & cORtrollerT7-5 of thé ¥ecdrdin Lzﬁpargﬁ& éﬁggéﬁ%ﬁét?ﬁct' ARG r@é%% the AV
stream file to tteg rg\%l%rgﬁg @pﬂi&%m a:LLS())-Z via %he ECCEEn%%der Eig) the modgliator 1, and write

t

i . red AV S
section 32 through the contact A side ot a switch 62, © vesmentiohe

PlayList from the recording medium 10.

The controller 17 gives an instruction to supply
the AV stream data retrieved through the demodulator 12
and ECC decoder 13 to the digital bus interface 5C 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
apove-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 interface 50 in
accordance with the arrival time stamp.

On the other hand, the database file corresponding
tc The AV stream data retrieved from the recording medium
10 is inputted in a memory 51 via the demodulater 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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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 | 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 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 memory 56 via the read
section 11, derr}ndltl)%ufa%)rr fﬁi,ué:ndl fhe I?E‘C aéjéjrv . E%%eéjo&yol@?i?ﬁ’ﬁ Lf:p]dla?es the Info.dvr

e
eco

file 124 and t anr; il fi ored in the memory 56. To.be more cific, the controller 17-2 adds
hjeu%d’rknle to %%&t{] 4 lcf It11 ¥58|68%|S|%§/€%§%%f1?e grétrzev}?fi

the PlayList file n e newly recorded to the nfo. €'on the copy

destination ang- pdds ag thurabpail 1o he pewhy,recorded ta the thumbnail fils , o 15

generates the Clip corresponding %o the above-mentioned
stream file and a thumbnail file to be used by the
PlayList file to be copied (refer to step S$172 shown in
F1G. 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 memcry 51 to the digital bus interface 50.

The bus controller 52 controls the file output from
the digital bus interface 50. The controcller 17 instructs
the bus contreller 52 to output the AV stream and its
assoclated database from the digital bus interface 50.

The above-mentioned AV stream and its assocciated
database are inputted in the recording apparatus 3 of the
copy destination via the digital bus 60.

B 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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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 from 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 porfieHBf AV BfreafhiHecessabyfor thé feraddctiot of the abever iehtibnéd FlayList and
instructs the read section 11 to read the AV stream data from the recording medium 10. The 125
controller 17 irpltsthe diovelmthfioRed ARAdtEam dats’ tadViatthe dethdd@atdra2 and the ECC

decoder 13 into the source depacketizer 14 via the contact | side of the switch 61, The source
depacketizer 112165%%% es%hee ?}r% %%Sﬁ%%w%.i ésetome %tafﬁﬁ? Tii&HECE BB IH™ 16*3

an e

via the ECC encoder 30, the modulator 31, and write
section 32 through the contact A side of a switch 62.

If a transport stream is inputted from the copy
source into the digital bus interface 55, the controller
17-2 inpuils the transport stream into the source
packetizer 29 through the contact I side of the switch 62.
The source packetizer 298 converts the transport packet
into a source packet before ocutputting. 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 21, and the write
section 3Z.

The contreller 17~2 also gives an instruction to
write the database files to be inputted in the digital
bus interface 55 to a memcry 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 memory
56 via the read section 11, demodulator 12, and the ECC

decoder 13,

Then, the contrcller 17-2 updates the Info.dvr file
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accordance with the arrival time stamp. The digital bus interface 50 transfers the received transport
packet in an isochronous 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 | side
of the switch 62. The source packetizer 29 converts the transport packet into a source packet and

outputs it Thegoqtoller 17:2,giyes an instiuction.to.record e AN stieam gomagsegLof source

packets to the recording medium 10-2 via the ECC encoder 30, the modulator 31, and the write

section 32. Thg franspot stream is glso inpytiedhindhe 126,muliplexad.straam analyzer g6 via the

contact | side of the switch 62. The contents of the processing to be executed here are as described

with reference g fG+ 44O therhasis ef the.analysis sesuitohtaineshby,thes mutiplexed stream
analyzer 26, the controller 17-2

Info.dvr file on the copy destination and adds a

thumbnail to be newly recorded to the thumbnail file

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 5¢ 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 assoclated database are
transferred from 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 ftransport stream by the reproducing
apparatus 2 1f 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 PlaylList and instructs the read section 11 to

read the AV stream data from the recording medium 10. The
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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 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 from the copy source (the reproducing apparatus 2 of output side) to the
copy destination (the recording apparatus 3 of input side). In step 5170, 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-transferr&§ FoF 2opying. ‘For B $6rin&F Eade I pFseatura goeéto StéF 817 140F the latter
case, the procedyre gges [o step 8175427 In siep 5171, the folawing processiga s gxecute on the
Clip. - Determinéthe dllp stream po%tlon necessary for fie répro UEHion of atng}ayLlst (refer to
FqGS'66’67%ﬂgj§%hrce depacketizer 14 via the contact I side of the

switch €l. The source depacketizer 14 supplies the

transport packets to the digital bus interface 50 in

accordance with the arrival time stamp. The digital bus

interface 50 transfers the received transport packet in

an isochronous manner.

The following describes the case in which only an

AV stream is transferred to tfhe recording apparatus 3.

This is thought of as an operation for recording a

transport stream by the recerding 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 socurce 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 tc 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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- 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 thumbnalil 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 5173, 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
5174, the processing of database file transfer is executed. - Transfer the above-mentioned PlayList
file to the copy destination. 128 - Transfer a Clip Information file generated by the above-mentioned
Clip processing'to the top§ deshinatith. 2 ransReF thlththforaidile geheéfted irdep 8172 to the

copy destination. If it is determined in step S170 that only the AV _
the switch 62. The contents of The processing to be

executed here are as described with reference to FIG. 44,
On the basis of the analysis result obtained by the
multiplexed 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
reproducing apparatus 3 is executed.

FIG. 72 shows the fiowchart describing the
processing to be executed by the controller 17 of the
copy source when copying a PlayList from the copy source
(the reproducing apparatus 2 of output side) to the copy
destination {the recording apparatus 3 of input side).

In step 5170, it 1is derermined an AV stream and its
assoclated 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 S171; for the latter case, the procedure goes to

step 5175.
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stream file is to be data-transferred for copying and the procedure goes to step 5175, the AV stream
data (the AV stream data to be read in step 5135) to be read as described in the flowchart for
reproducing the PlayList shown in FIG. 60 are converted into 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
5171 (refer to FIGS. 70A 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 5202, 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 lon €RPGet the CPhentiy Iorcusetsy thecA¥ streath 19 99gaertiviaf the interval
to be copied. - Change the value of the source packet number of CPI entry point to the value of the
source packetfuntet fnlth@-AV stream portion to be copied. In step 5204, the following processing

associated . . .
- Determine the Clip AV stream portion necessary

for the reproduction‘of that PlayList (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 S172, 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 5173, 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 5174, the processing of database file
transfer is executed.

~ Transfer the above-menticoned PlaylList file to the

copy destination.
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with Sequencelnfo 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 Al' 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-sequence 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 S207, the following processing

~ associated file creation-issacater: 130G Cambimecthe X\ stredr porten of theeidtdrvaltos be copied
to provide a Clip AV stream file. - Generate a Clip Information file. FIG. 74 is a flowchart describing to
be executed bythE@opydestinaton Whanta PR§E st iscdpled ront ey destination.

- Transfer the thumbnail file generated in step
$172 to the copy destination.

If it 1s determined in step S170 that only the AV
stream file is to be data-transferresd for copying and the
procedure goes to step.5175, the AV stream data (the AV
stream data toc be read in step 5135) Lo be read as
described in the flowchart for reproducing the PlaylList
shown in FIG. 60 are converted into a transport stream to
transfer it to the copy destination.

FIG. 73 1s a flowchart describing the detalls of
The processing for the Clip in step $171 ({(refer to FIGS,
70A 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 5202, 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 5203, the following processing is executed

on CPI.

- Get the CPI entry for use by the AV stream
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copy source (the reproducing apparatus 2 of output side) to the copy destination (the recording
apparatus 3 of input side). In step 3221, 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 3222. For the latter case, the procedure
goes to step 3226. In step 3222, 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 3223,
the processing associated with database management is executed. - Record the inputted PlayList file
into the PLAYLI§'E directoEy.t-hReclorg tfr]%irlpuéte Cli%lnfgrm tion file to the CLIPINF directory. 131
In step 5224, t%(é*précoélss(fng asSociated with 1rfo.dvr is 8Xeclitéd. The inputted PlayList file is added

f/f/)ittr?e TableOfPlayList of H%IQ&Q&{E o%hee Qr%p%%e%@aggg. é’%ﬁ?@é%?a%lgéet pgqﬁ%gpgo%ssociated
CPI entry point to the value of the source packet number
in the AV stream portion to be copied.

In step 5204, the following processing assoclated
with Sequencelnfo is executed.

~ Update the ATC-seguence start packet number in
the AV stream portion of the interval to be copied.

~ Update the STC~seqguence start packet number in
the AV stream portion of the interval to be copled.

- Update the offset STC id sc that the value of the
STC-1id for the STC-sequence on the ATC-sequence in the AV
stream porticn of the interval to be copied remains
unchanged.

In step 5205, the following processing asscciated
with ProgramInfo is executed. Update fhe program-seguence
start packet number in the AV stream portion of the
interval to be copied.

In step 8206, the following processing associated
with ClipMark is executed.

- Get the Mark entry for use by the AV stream
portion of the interval to be copiled.

In step 5207, the following processing associated

file creation is executed.
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thumbnail file is executed. The thumbnail 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
5221 and the procedure goes to step 5226, a transport stream to be inputted in the copy destination
is recorded to generate a Real PlayList 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 recofdeitbltre Fecortiihgsimediim 20 %6 ianbthér rdeording Piedidm: the AV
stream file necessary 132 for the reproduction of this reproduction interval can be easily generated

and the databk8e fifePriécesanyor tHéldeproduttiof bf &g Fédtodtidtion interval can be easily

generated to allow the user to generate the AV stream file and the database file necessary for the
reproduction - Generate a Clip Information file.

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 conly an AV stream is fto be transferred for
copying. For the former case, the procedure goes to step
S222. For the latter case, the procedure goés to step
5226,

In step 8222, the processing of managing the BV
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 associlated with
database management is executed.

~ Record the inputted Playlist file into the
PLAYLIST directory.

- Record the inputited Clip Information file to the

CLIPINE directory.
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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 iQ FI%TL 56, %Zszei{vert%rl] Whicg Ae\/sgtr%am afié%so%rearteggrdedc%nd another server
in which the associated datibade files are “recofded may egarrange separa &h ,'In which, in

response to thf copy Cg\(pntrﬂsc%r;ger_ﬁnéa_tlptdeiésued from the 133 recording apparatus 3, the files may be
transferred to the récoréing apparatus 3 from the AV stream file server and the database file server.

The above-mentioned emléoqimgg{%ggv% E’Q?ﬂ described, by use of the MPEG2 transport stream as a

multiplexed
TableOfPlayList of Info.dvr of the copy destination.

In step 5225, the processing associated with
thumbnail file is executed.

The thumbnail.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 $221 and the procedure goes to step S226,
& transport stream to be inputted in the copy destination
is recorded to generate a Real PlavylList 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 1C can be properly managed to allow the
user to easily copy desired AV stream files and their
assoclated 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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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 component 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 recorded programs such
as the magnetic disk 51 (including a floppy disk), the optical disk 52 (including CD-ROM (Compact
Disk-Read OnlyWehistyyFand adpybi@ighdl Versatileapisiofestiditie magastodpticat disk 53
(including MD (Mini-Disk) (trademark)), and the semiconductor memory 54 which are distributed to
users to 134 pféiide ProgramtsihBepentierntyof CisiAen nhaihthdthE Sitiso b9a rardl disk
including a ROM and a hard disk storing programs to be provided to users as installed in advance in

the equipmentTHEMISBHY: 1°8hotid B8 hotdF It i the Presemterval can be easily

generated to allow the user to generate the AV stream
file and the database file necessaryv 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. Tt 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 alsc 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 Lo the copy control command issued from the
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specification, the steps for describing the program to be recorded in a recording medium include 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 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 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. Especially, according to the data
transmission AFPAEISFecBE FY Bilaif Lappéifded-iéretd e datd 435t RESTEsion method recited
in claim 13 appended hereto, theﬁ?)ro ram recqrded to the recqrdin mediu%n Eecited in claim 14
appended her ?aﬁaci%‘i&ﬁ(’}é;ra %%ﬁ%&‘ilﬁ‘ claint 15 a'b%%né%d ﬁglfe%,min copying the partial
reproduction intggvaégg an éft\égges%m Q(i ée%c)erggg rto the recording medium to another recording
medium, an A |

The above-mentioned embodiments have been described
by use of the MPEGZ transport stream as a multiplexed
stream for example. It will be apparent to those skilled
in the art that the above-menticoned embodiments are also
appilcable to DSS transport streams and MPEGZ program
streams.

The above-menticned sequence of processing
operations may also be executed by not only hardware but
also software. This software is installed from a network
cr recording media Iin a computer in which the programs
constituting this software are ihstalled in a dedicated
hardware component 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 recorded 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 memcry 54 which are distributed to users to
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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 time, because 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
transmission apparatus recited in claims 4 through 7 and 9 appended hereto, the contents of PlayList
and Clip of theceopii Seurseccaial bertesferfad: fol thecdopyiEstination Madkirp tis invention
effective. Namely, the reproduction 136 specifying information, UlAppinfoPlayList, PlayListMark,
thumbnail infoRitatié &Rd e fiké 3&Ftotha!Plapibstsh e opiSoaRe éng‘ﬂfﬂédcﬁ’k%‘equencelnfo,
Programinfo, ClipMark, thumbnail information and the like set to the Clip on the copy source can be

0
transferred to the“Colfy? dREHTATI nidkin ths ienfion effebfifs.s as installed in

advance in the eguipment main body.

It should be noted that, 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 sequentially in time
but alsc the processing ocperations to be executed in
parallel or discretely.

It should be noted that term “system” as used
herein denotes entire egquipment composed of a plurality

of apparatuses.

~Industrial Applicability

As described and accgerding to the invention, on the
basis of the above~mentioned syntaxes, data structures
and rules, the contents of the AV stream files and their
assoclated database files recorded to the recording
medium 10 can be properly managed fo allow the user to
easily copy desired AV stream files and their associated
database files to another recording medium.

Especlally, according to the data transmission

apparatus recited in claim 1 appended hereto, the data
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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 11 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, thgésrogram recorded to the recording medium recited

[

in claim 18 app&idedrhércto larf e probran CRECIted i Rl 10 afiFdtdedaterBfd &he processing
operations can be switched between (%%e methads in which 137 data can be transmitted by the
transmission apparaths Fetited T efificl &fpditfed éraid’it te 386?&&%3%1@ 1€ tranBmission
destination is ¢ mplianMNith DVR fOé at for examgl %nd data can be transferrgd.at a speed at
. m .aﬁgenae T&eret?. ) ? he ro%ram ﬁ$c1te 1%. .

which only an AVsitean i§ produced in real time if the apparatus of the copy destination is not
Comp“m“VWﬂElaim 15 appended heretc, in copying the partial

reproduction interval of an AV stream file recorded to

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

reproducticn interval can be easily generated to allow

the user tc generate the AV stream file and the

associated database file necessary for the reproduction

of the partial reproduction interval ¢f a desired AV

stream file and easily copy these files to another

recording medium. AL fthe same time, because only a

PlayList and a Clip porticn 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 transmission
apparatus recited in claims 4 through 7 and 9 appended
hereto, the contents of PlaylList and Clip of the copy

source can all be transferred to the copy destinaticn,

making this invention effective. Namely, the reproduction
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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 recording 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 R €fafni 967 appendBa hifdto, SRR Progidrm Yeditdd infdiain 27 “ppdnded hereto,

the inputted thumbnails can pe properly managed on the recorded mediym, thereby allowing the user
138 to easily CEW% oﬁ@ﬁ%sr%ﬁi%u%% a%??oﬁié&etostﬁg r«gc?or%%lheg %lﬁﬁfﬁ%?faé’ What is

claimed is: 1. A data ransmission. agparatys for ransmitting, an Ay ireqm. omernsing:
ClipMark, thumbnall information and the like set to the
Clip on the copy source can be transferred to the copy
destination, making this invention effective,

ks described and according to the data transmission
apparatus recited in claim 10 appended heretc, AV streams
are file-transferred, so that the data can be Lransferred
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 11 appended hereto, AV streams
are data-transferred at a speed at which data are
reproduced in real fime, 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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an authentication section operable to mutually authenticate an apparatus of a transmission destination
of said AV stream; and a transmission section operable to transmit said AV stream and management
information thereof if said apparatus of said transmission destination is found compliant with a
predetermined format from a result of said mutual-authentication by said authentication section and
transmitting only said AV stream in real time if said 140 apparatus of said transmission destination is
found not compliant with said predetermined format from a result said mutual-authentication by said
authentication section. 2. A data transmission method for transmitting an AV stream comprising the
steps of: mutually authenticating an apparatus of a_transmission destination of said AV stream; and
transmitting sé%&%ﬁ/ SfBamSand ARALGEMent MfornitiontABRILE FsHid apPEAES of said

transmission destinatign is fo nd_cor‘gpliant wi%P

determined f t f It_of said
mutual-authertication By Said™ aithenticakion s 13 predetermined format trom.a resyli.ot sai

ep and transmi ting oﬁlya%l}&i Sfedm in real time if
s BT TLEN, UL ploond ol aprele Wtk eardigned fome
for example and data can be transferred at a speed at .
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 heretc, 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 recording medium, thereby
allowing the user to easily understand the contents of
geach PlayList recorded to the recerding medium.

As descried and according to the data processing
apparatus recited in claim 24, the data transmissicn
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 herego, the inputted thumbnails can be properly

managed on the recorded medium, thereby zllowing the user
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authentication step. 3. A recording medium recording a computer- readable program for a data
transmission apparatus for transmitting an AV stream, comprising the steps of: mutually
authenticating an apparatus of a transmission destination of said AV stream; and transmitting said AV
stream and management information thereof if said apparatus of said transmission destination is
found compliant with a 141 predetermined forma from a result of said mutual- authentication by said
authentication step and transmitting only said AV stream in real time if said apparatus of said
transmission destination is found not compliant with said predetermined format from a result of said
mutual authenfigalion by saic autheplication ugp.4.A PLOOTRALIO EaNBING 3 compyterdor controlling
a data transmission apparatus for transmitting an AV stream, comprising the steps of: mutually
authenticating:an apparatlis-ofa {ansmissien destination of said AV stream; and transmitting said AV
stream and management information thereof if said apparatus of said transmission destination is
found compliant with a predetermined format from a result of said mutual-
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authentication by said authentication step and ‘transmitting only said AV stream. in real time if said
apparatus of said transmission destination is found not compliant with said predetermined format from
a result of said mutual-authentication by said authentication step. 142

What is claimed 1is:

1. A data transmission apparatus for Transmitting
an AV stream, comprising:

an authentication section operable to mutually
authenticate an apparatus of a fransmission destination of
said AV stream; and

s transmission section operable tTo transmit said AV
stream and management information thereof if said
apparatus of said transmission destination is found
compliant with z predetermined format from a result of
said mutual-authentication by said authentication section

said

Hh

and transmitiing only said AV stream in real time 1



apparatus of said transmission destination ig found nox

compliant with said predsetermined format from a result of

*3

said mutual-authentication by said authentication section
2. Rk data transmission method for transmitting an

AV stream comprising the steps of:
mutually authenticating an apparatus of a

and

e

transmission destination of said AV stream;
transmitting said AV stream and management

information thereof if said apparatus of said transmission

destination is found compliant with a predetermined forma
from a result of said mutual-authentication by said
‘authentication step and transmitting only said AV stream

g

pparatus of said transmission

[N
j84]

f said

[N

in real ftime

found not compliant with said predetermined

n

destination i
format from a result of said mutual-authentication by said
authentication step.
3. A recording medium recording a computer-
readable program for a data transmission apparatus for
transmitting an AV stream, comprising the steps of:
mutually authenticating an apparatus of a
transmicsion destination of said AV stream; and
transmitting sald AV stream and management

information therscf i1f said apparatus of said

transmission destination is found compliant with a



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

4. A program for causing a computer for
controlling a data transmission apparatus for
rransmitting an AV stream, comprising the steps of:

mutually authenticating an apparatus of a
transmission destination of sald AV stream; and

transmitting said AV stream and management
information thereof if sald apparatus of said
+ransmission destination is found compliant with a
predetermined format from & result of salid mutual-
authentication by said authentication step and
transmitting only said AV stream in real time if sald
apparatus of sald transmission destination is found not
compliant with said predetermined format from a result of

said mutual-authentication by said authenticaticon step.

fa
]



