Data Transmitting Device and 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
recording AV (Audio Visual) signals such as video signals. The sources (or the supply sources) of
digital AV signals to be recorded on recordable optical disks include CS digital 1 satellite broadcast
and BS digital broadcast signaladtd, Firiesuire Jaigitdcgroursd-badediesibaision broadcast signals.
Generally, the digital video signals supplied from

Technical Field

. The present invention.relates generally to a data
tranémissioﬂ'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 gigabyfes,
which are highly expected as media for récording AV
(Audio Visual) signals such as video signals. The sources
(0r the supply sources) of digital AV signals‘to be

recorded on recordable optical disks include €S digital



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 recording schemes
involve the degradatibhiin pitturesquality: becalisesthei suppliedthitsiteams ase geeodedinnce and
then band- limited and encoded again before being recorded. When picture-compressed digital
signals are reccrdedihif tHe: transferdatel ofithe dmputtett tigitalcsigrdls does mot hexceeddhe recording
rate of the recording/reproducing apparatus used, a recording method in which the supplied 2 bit
streams are diréét@H&égorded without decoding and re-encoding least degrades the picture quality.

However, if the transfer rate of the picture-compressed digital signals exceeds the recording rate of a
disk of recording 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
MPEG] Video, MPEG2 Video, and DV (Digital Video), the
digital video signals are decoded once and encoded again
with the device-unique recording rate and encoding
algorithm before being recorded.

However, the above-mentioned recording schemes
involve the degradation in picture quality because the
supplied bit streams are decoded once and then band-
limited and encoded again before being recorded. When
picture-compressed digital signals are recorded, if the
transfer rate of the inputted digital signals does not
exceed the recording rate of the recording/reproducing

apparatus used, a recording method in which the supplied



medium, it is required for the recording/reproducing apparatus to re-encode the digital signals for
recording so that the transfer rate after the decoding on the recording/reproducing apparatus
becomes less than the upper limit of the disk recording rate. If a digital signal is transmitted by a
variable rate scheme in which the. bit rate of an inputted digital signal goes up and down with time, a
disk recording apparatus in which data are stored once in its buffer for burst recording can use the
disk capacity less wasteful as an information recording medium than a tape-recording apparatus in
which the recording rate is fixed because the rotary head has a fixed rotational speed. Thus, in the
future in which thetdigitale broadcasting beeomas the mairstrean hroadcastingisuchand
-recording/reproducing apparatuses using disks as recording media will be required as recording
broadcast signats-asitheyiarg digited witheyt déecdingand retemneoding like data streamers. As
described above, as the storage capacity of 3 recording media increases, each recording medium will
be able to recokdingliets of tatd tfor examplel video ddtatandeauthordata ssdodiatetbwith programs)

to record many programs to a single disk. In such a situation, each user is required to
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
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 variable
rate scheme in which the bit rate of an inputted digital
signal goes up and down with tiﬁe, a diSk recording
apparatus in which data are stored once in its buffer for
burst recording can use the disk capacity less wasteful
as an information recording medium than a tape-recording
apparatus in which the recording rate is fixed because
the rotary head has a fixed rotational speed.

Thus, in the future in which the digital
broadcasting becomes the mainsiream 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 capaclity of



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 ¢he eanteatsrefdhe recorded sdata anddhe reproduction infedhation: Sumnary=0f the
invention Example embodiments may properly manage, when the contents of data are copied from
one recotdingrmediuim tg ahother cthe ¢antentsfofrdata: ang the repioducticn taformdtionidn a first
aspect of the invention, there is provided a data processing apparatus for inputting data into a
recording? aédium 1o whictean AVistreanrfile ang a thampsaibfile oftsaid AV Sfreameard fecerded,

comprising: a receiving section operable to receive a thumbnail file; and a recording section operable
to add data®f tfe réééied thumBHAiMilé tothé Wrsebfded tRHRBNANTHE. In 8 seCsHeasect-6f the
invention, there is provided a data processing method for a data processing apparatus for inputting

data into RretSrdingFhediht 5 WhiEH an AV stre8RVABANA & tiiirfbr&irilé 6F SaiF AV Eifeam are

recorded,. comprising the steps of: receivin athuml:yacil file; %nd ]?déjingadagakff th% re?{eived

thumbnaif fifttothE Yecdraed uRtoran® fife” i a ird acs)pé"j‘ct of the Invention, there ilsspr'ovided a
However, if a copy operation ig performed, it beccmes

difficult to properly managing the contents of the recorded

data and the reproduction information.

Summary of the Invention

Example embodiments may properly manage, when  the

contents of data are copled from one recording medium to
 §thher, the contents of data and The reproduction
information.

In a first aspect of the invention, there is provided a
data processing apparatus for inputting data into a recording
medium to which an AV stream file and a thumbnaill file of said
AV stream are recorded, comprising: a receiving section
operable to receive a thumbnail file; and a recording section
operable to add data of the received thumbnail file to the
recorded thumbnail file.

In a second aspect of the inventiocon, there 1s provided a
data processing method for a data processing apparatus for

inputting data into a recording medium to which an AV stream



recording medium recording a computer-readable prograrh for a data processing apparatus for
inputting data into a recording medium to which an AV stream file and a thumbnail file of said AV

stream are fecorded, comprising the steps of receiving a; thumbnail file;and adding data;ofithe

received thumbnail file to the recorded thumbnail file. In a fourth aspect of the invention, there is

provided @ Rregramhfor causingsa sgmputer. for.controllinga data progessing apparasus fardaputting
data into a recording medium to which an AV stream file and a thumbnail file of said AV stream are
recordedagempyising: the steps ofideceiviag ae thumbnaib fite; andradding:data bkthe seceived
thumbnail file to the recorded thumbnail file. In a fifth aspect of the invention, there is provided a data
transmissionrappatdtus comprising: a read section operable to read a data stream and its
management information from a recording medium; a control section operable to determine partial
management informatidiéorresponding toa partialidatastream, necessary for reproducing aspecified
reproduction interval in said data stream; and a transmission 4a section operable to transmit said
partial daf& SE&drrahd partianmakagementinforrrafish deemimrdady,saidE68tidisettin.an a sixth

aspect of the invention, there is provided a ‘ ' ' Y
data processing apparatus for inputting data into a recording

medium to which an AV stream file and a thumbnail file of said
AV stream are recorded, comprising the steps of: recelving a
thumbnail file; and adding data of the received thumbnail file
to the recorded thumbnail file.

in a fourth aspect of the invention, there is provided a
program for causing a computer for contrelling a data
processing apparatus for inputting data iInte a recording
medium te which an AV stream file and a thumbnail file of said
AV stream are recorded, comprising the gteps of: receiving a
thumbnail file; and adding data of the received thumbnail file
to the recorded thumbnail file.

In a fifth aspect of the invention, there is provided a
data transmissicon apparatus comprising: a read section
operable to read a data stream and its management information
from a recording medium; a control section operable tTo
determine partial management Iinformation corresponding Lo a
partial data stream necessary for reproducing a specified

reproduction interval in said data stream; and a transmission
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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 streamnecessary for feproducing a spegified reproduetiop intervalin said data, stream;

and transmitting said partial data stream and partial management information determined by said
determiningstepa In & seventh aspect ofthe invention, there is provided,a recordingpedivm.
recording a computer-readable program comprising the steps of: reading a data stream and its
managementinfgrmation from a recording medium; determining partial management information
corresponding to a partial data stream necessary for reproducing a specified reproduction interval in
said data strearanand teainsmitting satt-pastial t@ata stream-andpartiakmanage mentinfesnation
determined by said determining step. In an eighth aspect of the invention, there is provided a
program fertcausing rascomputen torexecute thestepssafigeading adatasstredm anddtsimanagement
information from a recording medium; determining partial management information corresponding to
a partial datasstreamenecesaty for ab Yeprodacing a spedifistréprodudtioprintervaldn saibidata
stream; and transmitting said partial data stream and partial management information determined by
Smddemﬁﬁmﬁﬁﬁémp. determining partial management information
corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in said data
stream; and transmitting said partial data stream and partial
management information determined by said determining step.

In a seventh aspect of the invention, there 1is provided a
recording medium recording a computer~readable program
comprising the steps of: reading & data stream and 1its
management Information from a recording medium; determining
partial management information corresponding to a partial data
stream necessary for reproducing a specified reproduction
interval 1n sald data stream; and transmitting said partial
data stream and partial management Iinformation determined by
sald determining step.

In an eighth aspect of the invention, there is provided a
program for causing a computer tTo execute the steps of:
reading a data stream and i1ts management information £from a

recording medium; determining partial management information

corresponding to a partial data stream necessary for

ip



In a ninth aspect of the invention, there is provided a data processing apparatus for receiving, from a
recording medium recording an AV stream file and a PlayList file specifying a method of reproducing

said AV stieam dile, said filesyeproduced fromsaid recording medium.gomprising: @y regeiving

section operable to receive said PlayList file; and a recording section operable to record said PlayList
and adding-informatign asseciatedwwith said newvly-eaceived Blaykistfiledara managements 1
information file for managing the recorded PlayList. In a tenth aspect of the invention, there is
providedns: tlata:peacessinganethoddor a<datanieocessing appatatustferreeeinings frop. a recording
medium recording an AV stream file and a PlayList file specifying a method of reproducing said AV
stream file, saidffilesarepioduced $rear said fecording myediturhy rconprisirg the stepswaftireteiving said
PlayList file; and recording said PlayList and adding information associated with said newly received
PlayList file'te a management infopnation Uite féomanagirgyitherecordetcRlaykistrkrar éfeventh
aspect of the invention, there is provided a recording medium recording a computer-readable program
for a dafatocdssing appardatds fottecéiVings Frofia reéoréithg 46 fhediumFeedteirig-an B\ Stream file

and a PlayList file specifying a method of reproducing said AV stream file, said _
speclfying & methcd of reproducing said AV stream file, said

files reproduced from sald recording medium, comprising: a
receiving section operable to receive said PlaylList file; and
a recording section operable to record said PlaylList and
adding information associated with said newly received
PlaylList £f£ile to a management information file for managing
the recorded PlayList.

In a tenth aspect of the invention, there is provided a

data processing method for a data preocessing apparatus for
receiving, from a recording medium reccording an AV stream file
and a PlayList file specifying a method of reproducing said AV
stream file, said files reproduced from said recording medium,
comprising the steps of: receiving saild PlayList file; and
recording sald PlaylList and adding information associated with
said newly received PlayList file to a management information
file for managing the recorded PlayList.

In an eleventh aspect of the invention, there is provided
a recording medium recording a computer-readable program for a

data processing apparatus for receiving, from a recording

dc



files reproduced from said recording medium, said program comprising the steps of: receiving said
PlayList file; and recording said PlayList and adding information associated with said newly received

PlayList file 19 g:mapagement informatiog file.fof managing the racorded Playljst; 2 twelfth aspect

of the invention, there is provided a program for causing a computer for controlling a data processing
apparatusfer-reeeiving, fromea recording megdium recording.an AN stream:file and a-Playkistfile
specifying a method of reproducing said AV stream file, said files reproduced from said recording
medium, said-prograpreempesingr thersteps of: receiving said Playkistfile; andirecording said
PlayList and adding information associated with said newly received PlayList file to a management
informatienfiterfos imanagirg the secordefl :Playkist i miexampleiembotimentst a first data aramsmission
apparatus comprises: a read section operable to read a data stream and its management information
from a recerting medivm; & control Secticroperdblento detdrmine partial ararageniant midrimation
corresponding to a partial data stream necessary for reproducing a specified reproduction interval in
the data $treamiaridia tFRTSMISsion Seetion-2d opérabld o transaittBesaitial Hafe stéamCand partial

management information determined by the control section.
file for managing the recorded PlavylList.

In a twelfth aspect of the invention, there is provided a
program for causing a computer for controlliing a data
processing apparatus for receiving, from a recording medium
recording an AV stream file and a PlayList file specifying a
method of reproducing said AV stream file, said files
reproduced from said recording medium, said program comprising
the ste@s of: receiving said Playlist file; and recording said
PlayList and adding information associated with sald newly
received PlaylList file to a management information file for
managing the reacorded PlayList.

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

stream; and a transmission section

4d



The above-mentioned transmission section can 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 qf tg% e(}iggqlgin%ty é?g &g\d[ng)e(:% é%gggggg inf% %anas rﬁg%}ﬁ?ﬁ %i#éo ﬁag]reti jrmlfcﬂrmation for

relating the time “information wit address information can be mé information of

the characteristig image.can he,2 ClipMark,,The ahoye-mentigned managgament igformation can

further include a PlayList which is information for 5 specifying a reproduction interval of the AV

stream. The above-mentioned{ransmissien saeliON-¢aM smission section can
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 strean.

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
informaticn with the address information can be a CPI,
and the time information of the characteristic image can
be a ClipMark.

The above-mentioned management information can

further include a PlayList which is information for



further transmit information for specifying a 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- ti S data, sequence in a unit of a transport packet and a
%5%%1@95%% HEBM.EANDE & 1A1A, 29QIENCEIn AU 3 H0NSR

r
source packet constitute an arrival time stamp o tﬁe transport packe , ana an IB\V stream as the

partial data. stream is 2 paft of B LA SEQUENGE.0f A SANCE RECKELOT, e AY stiegyn. The

above-mentioned AV stream can be a data sequence in a unit of a transport packet and a source 6
packet constituteddnha ime-stamp; of the franspertpackst. and.an AV siteam as the partial data

stream can be a transport
reproduction interval of the AV data stream as the
partial data stream.

The above-mentioned transmissiocn 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
sequence in a unit of a transport packet and a source
packet constituted by an arrival time stamp of the
transport packet, and an AV stream as the partial data
stream is a part of a data sequence of a source packet of
the AV stream.

The above-mentioned AV sitream can be a data

seguence in a unit of a tLransport packet and a source



stream in a unit of a transport packet. 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 streapy indeal times In examplegmbodiments, therg s previded a first datas transmission method
comprising the steps of: reading a data stream and its management information from a recording
medium;z detesmining pattiak management iferpatiofsecrrespoadingieora ipartial datastreamn
necessary for reproducing a specified reproduction interval in the data stream; and transmitting the
partial data:streami and partiat mehagementsreformmatienk €letermined by the control section. In
example embodiments, there is provided a first recording medium recording a computer-readable
program compfising thestepsiof:reading a data-stedanrand its 'maragementtinfornistionseom a
recording medium; determining partial management information corresponding to a partial data
stream neeéssaby for YBpotieingce 7 Specified repksduction tht&varnahe Hata StFeamaanen
transmitting the partial data stream and partial management information determined by the

determinfigE$tep Fin BxampRE-EmBSdinEhts THEMR iSprodided affirst pfogram=fitauding s Zomputer

to execute the steps of: reading a data
Time.

In example embodiments, there 1is provided a first data
transmission method comprising the steps of: reading a data
stream and its management information from a recording medium;
determining partial management information corresponding to a
partial data stream necessary for reproducing a specified
reproduction interval in the data stream; and transmitting the
partial data stream and partial management information
determined by the control section.

In example embodiments, there 1s provided a first
recording medium  recording a computer-readable program
comprising the steps of: reading a data stream and 1ts
management information from a recording medium; determining
partial management information corresponding to a partial data

stream necessary for reproducling a



stream and its management information from a recording medium; determining partial management
information corresponding to a partial data stream necessary for reproducing a specified reproduction

interval igthe- data-sfrearaanditransmitting the. pastial data stream and-partial managementy
information determined by the determining step. In example embodiments, there is provided a second

data tramsmisstentappagatus for tapsmiting-atAV streamy cemprising: an=authenticatien:section
operable to mutually authenticate an apparatus of a transmission destination of the AV stream; and a
transmissinficsection operabie tontransmitithe AV Gtreanmand management information thereof if the
apparatus of the transmission destination is found compliant with a predetermined format from a
result of the muiual-cauathehticationdsy. therautheritication sectiorrandlransmitting oriy therAv 8
stream in real time if the apparatus of the transmission destination is found not compliant with the
predeteriried- foriidtdrom aFesult of theomatmi-abtherticatforeiyp thiel autifertieatiors séttionh. In
example embodiments, there is provided a second data transmission method for transmitting an AV
stream cémpficig®tHe stbps BRIAGEARY autienticatiiy an apparatds 64 tFahsniisSish déstination of

the AV stream; and ftransmittingL , , ,
determining partlal management information corresponding to a

partial data stream necessary for reproducing & specified
reprocuction interval in the data stream; and transmititing the
partial data stream and partilal management information
determined by the determining step.

In example embodiments, there is provided a second data
transmission  apparatus for transmitting an AV  strean,
comprising: an authentication section operable to mutually
authenticate an apparatus of a transmission destination of the
AV stream; and a fransmission section operable to fransmit the
AV stream and management 1information tThereof 1I the apparatus
of the transmissiocn destination 1s found compliant with a
predetermined format from a result of The muatual-
authentication by the authentication section and transmitiing

only the AV



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 trapsmittingconlysthe-AM stegam inmreal timerif the apparatus.of dke on
transmission destination is found not compliant with the predetermined format from a result of the
mutual- athenticationby the adthenticatien step:ip example embodimests, there=ispravided a
second recording medium recording a computer-readable program for a data transmission apparatus
for transrtting an AY streasm, comptisingthe steps ofumutuiaty autherniticating an apparatus: of a
transmission destination of the AV stream; and transmitting the AV stream and management 9
informatien thereof ifahe apparatis ofithe transmission destination Is found compliant with a
predetermined format from a result of the mutual-authentication by the authentication step and
transmitting only-theeA¥streamanbral inietis the dppatatds ofthe Tremstissiohdestiflatibh-is found
not compliant with the predetermined format from a_ result of the mutual-authentication by the
authenticafidn S8tepS P Bxaffolé embodiments tRBretis Frevided &'Yecdhd “prograriforcatizthg a

computer for controlling a data , - . .
the steps” of: mutually authenticating an apparatus of a

transmission destination of the AV stream; and transmitting
the AV stream and management information thereof 1f the
apparatus of the transmission destination 1is found compliant
with a predetermined format £from a result of the mutual-
authentication by the authentication step and transmitiing
only the AV stream in real time 1if the apparatus of the
transmission destination 1s 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,
comprising the steps of: mutually authenticating an apparatus
of a transmission destination of the AV  stream; and

Transmitting the AV stream and management



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 %reof if the apparatus of the trar}lsmisgion destination is found

complianjt 'ﬁ%&% eddternimed¥orma omtg1 FeslPstthe Mitual-authehtication %?/I%g Authentication
step and dt@ransr{gggg%gnl%tshe @é:%%éearg in_real tgqnee if thehapgaratus %?f the tr.ansmls%lé){lm%ezstlnatlon

_ el ; terminsd
is found A6t golmpllan with "the etermined Tormat from a result of the mutual- authentication by the

authentication steg. In %)@%al% emhodiments, therg.is provided a first, 10.data pro%%/ssinqggparatus,

comprising: a receiving section operable to receive the PlayList file; and a recording section operable

to recordahhl@}%asftﬂéta%%add@%wfogmatioaréﬁgqu%t@gmlgith dhe pewly recaivedsRlayList file to a
management information file for managing the recorded PlayList. In example embodiments, there is

provided a-first data. processiag Mthod.icompyisingthe stepssef; rceivingithe: Playlistfilg;and

recording the PlayList and adding information associated with the newly received PlayList file to a

managementinformatior-titedor managing:the racorded cRlaykistnined format from a
result of the mutual-authentication by the authentication
step.

In example embodiments, there 1s provided a second
program for causing a computer for controlling a data
tranamission apparatus for transmitting an AV  strean,
comprising the sgteps of: mutually authenticating an apparatus
of a transmission destinaticn of the AV  stream; and
transmitting the AV stream and management information thereof
1f the pparatus of the transmission destination 1s 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 transmissgion destination is found not compliant with
the predetermined format from a result of the mutual-

authentication by the authentication step.

In example embodiments, there 1s provided a first

10



In example embodiments, there is provided a third recording medium recording a computer-readable
program for a data processing apparatus for receiving, from a recording medium recording an AV

stream filg,and a-RlayList file, spegifwng @ methed phrepragucing the Adbstreamdile sther files
reproduced from the recording medium, the program comprising the steps of: receiving the PlayList
file; and Jgeerging the-Playkist aad agdingliafermation assgciated withr éhe pewhreceiveddayList file
to a management information file for managing the 11 recorded PlayList. In example embodiments,
there is pro¥ided la:thirdcprogranc far catising ePtemptter foraoontroling ardata processmyi @apparatus
for receiving, from a recording medium recording an AV stream file and a PlayList file specifying a
method efs Eeproducing thel AV strelam fileethesfiles reprocheced fiom the ecorflingemediom, #he
program comprising the steps of: receiving the PlayList file; and recording the PlayList and adding
informatitaassesiated withrtheriewily peceivéd PlayList Hile t6a management inforiftiohdié for
managing the recorded PlayList. In example embodiments, there is provided a second data

processiﬁé%hél%tius, comprising: a receiving section operable to receive a thumbnail file; and a

recording section operable _ ‘ ‘ , o
In example embodiments, there is provided a first data

processing method, comprising the steps of: receiving the
PlaylList file; and recording the PlayList and adding
information associated with the newly received PlayList £file
to a management information file for managing the recorded
Playlist.

In example embodiments, there 1s provided & third
recording medium recording a computer-readable program for a
data processing apparatus for recelving, £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: recelving 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



to add data of the received thumbnail file to the recorded thumbnail file. In example embodiments,
there is provided a second data processing method, comprising the steps of: receiving a thumbnail
file; and adding data gflgEgerggi_ved 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 tQ.yyeh an &Y-siream file;and athumbnall file ofithe AV siteam ayesecorded,

comprising the steps of: receiving a thumbnail file; and adding data of the received thumbnail file to

the recorded thumbpail fle.dn examnle embadiments, thetelis previded aifousth program forcausing a
computer for controlling a data processing apparatus for inputting data into a recording medium to

which an-A¥ streanfile and adbambnad filerafthe AV streamiarg recerded, comprising thessteps of:
receiving a thumbnail file; and adding data of the received thumbnail file to the recorded thumbnail
file. In théYirstdatadransmissionapparatids. and. methofl] iprogramcstarednia recordigimeédium, and
Grogram, the partial data stream and partial management information data necessary for the
reproductie bPdeprotiuttion iterval specifiéd ira data sfredreareadstermined afddhe tdetermined

partial data . \
recording medium, the program comprising the steps of:

receiving the PlaylList £ile; and recording the PlayList and
adding information assoclated with the newly received PlayList
file tc & management information file for managing the
recorded PlavyList.

In example embodiments, there is provided a second data
processing apparatus, comprising: a receiving section operabie
to receive a thumbnail file; and & 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 the steps of: receiving a
thumbnail file; and adding data of the received thumbnail file

to the recorded thumbnail file.



stream is transmitted. In the second data transmission apparatus and 13 method, program stored in
recording medium, and program, both an AV stream and its management information data are

transmitted if thellqppa@g%gﬁgme tray ilS;%Iié)thseStinQH%@: ejs cggnplia% ng 2 dpregeteirgndn%%format
and only an AV stream is transmitted in real time if the apparatus of the transmission desfination is

not complatyi he pregeterpuned formaty nih firstdata progessiog apeacatys andmetod,

program stored in recording medium, and program, a PlayList file is added to a management

informatiqr: filer in the seeand data-progessing apparatus:and.methode pragram storeghinrecording
medium, and program, the data of a first thumbnail file is added to a second thumbnail file. Brief

Descriptian o0& Deasvings:=This inventiemwill-ke desesibed dr furthen detail-ky way: ofexamplevith
reference to the accompanying drawings. FIG. 1 is a diagram illustrating volume information. FIG. 2 is
a diagranr dlustrating a directorycsteticture formedhon a giski 14 FiG.t3:is afdiagtam fllustrating a
structure of DVR MPEG-2 transport stream.

thumbnail file to the recorded thumbnail file.

In  example embodiments, there 1s provided a fourth
program for causing a cemputer for controlling a data
processing apparatus for inputting data into a recording
medium to which an AV stream file and a thumbnail file of the
AV stream are recorded, comprising the steps of: receiving a
thumbnail file; and adding data of the received thumbnail file
to the recorded thumbnail file.

In the first data transmission apparatus and method,
program stored 1n recording medium, and program, the partial
data stream and partial management information data necessary
for the reproduction of a reproduction interval specified in a
data stream are determined and the determined partial data

stream is transmitted.

In the second data transmission apparatus and

13



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 diagrarh diiistratingya DVR MRPEG-2 transport stream:phayier-modetaF1Gr 84s ardiagranh
illustrating syntax of Clip Information file. FIG. 9 is a diagram illustrating an ATC-sequence. FIG. 10 is
a diagramillusttating =& retationshipc between AThdiseontinuity point andATC-sequence. EiG. 11 is a
diagram illustrating continuous STC intervals. FIG. 12 is a diagram illustrating a relationship between
STC discbrffdtpciAtandfS T 8equenteadiitba pélationship benwaens STCrseatftehte Bndon
ATC-sequence. FIG 13 is a diagram illustrating Sequence Info().. FIG. 14 is a diagram illustrating a
program $&quetitel FRG. 115 istal diagPaifi dilstiating 3Ynis ot L5 Pregrai infdd ARG 1693

diagram |Ilustrat|ng syntax of _ , ,
trandmitted in real time 1f the apparatus of the

transmission destination is not compliant with the
predetaerminad 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 seccnd data processing apparatus and method,
program stored in recording medium, and program, the data of a

first thumbnail file i1s added to a seccnd thumbnail file.

Brief Description of Drawings

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

FIG. I 1is a diagram illustrating volume information.

FIG. 2 1s a diagram i1illustrating a directory structure

formed on a disk.



StreamCoding Info O . FIG. 17 is a diagram illustrating a stream-coding-type. FIG. 18 is a diagram
illustrating a video format. FIG. 19 is a diagram illustrating a frame rate. FIG. 20 is a diagram
illustrating a display-aspect-ratio. FIG. 21 is a diagram illustrating an audio-presentation-type. FIG. 22
is a diagram illustrating a sampling frequency. FIG. 23 is a diagram illustrating syntax of CPI(). FIG.
24 is a diagram illustrating an EP map. FIG. 25 is a diagram illustrating a TU map formed when an AV
stream is recorded as a Clip for the first time. FIG. 26 is a diagram illustrating syntax of TU map. FIG,
27 is a diagram illustrating a relationship between PlayListMark and ClipMark. FIG. 28 is a diagram

illustrating syntax of Cllw@rk £1G.29 |§j§§léalqﬁmllﬂ ggattﬂgtsjyl%a%ofsgpﬁjg&lét file. Fig. 30is a

diagram illustrating syntax of
MPEG~2 transporli stream.

FIG. 4 is a diagram illustrating syntax of
source packet.

FIG. 5 is a diagram illustrating syntax of
TP _extra header().

FIG., 6 1s a diagram illustrating a DVR MPEG-2
transport stream recorder model.

FIG. 7 is a diagram illustrating a DVR MPREG-2
Lransport stream player model.

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

FIG. 9 is a diagram illustrating an ATC-sequence.

FIG. 10 is a diagram illustrating a relationship
between ATC discontinuity point and ATC-sequence.

FIG. 11 is a diagram illustrating continuous STC
intervals.

FIG. 12 is a diagram illustrating a relationship
between STC discontinuity point and STC-sequence and a
relationship between STC-sequence and ATC-sequence.

FIG. 13 is a diagram illustrating SequenceInfol().

FIG. 14 is a diagram illustrating a
program sequence.

FIG. 15 is a diagram illustrating syntax of

15



UlAppInfoPlayList. FIG. 31 is a diagram illustrating syntax of PlayList O . 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. 36 is a diagram
illustrating syntax of Playltem(). FIG. 37 is a diagram illustrating syntax of PlayListMark. FIG. 38 is a
diagram illustrating syntax of Info.dvr. FIG. 39 is a diagram illustrating syntax of UTApplnfoVolume.

FIG.40is a diag%y%tlrgggg( §yntax of 17 TableOfPlayLists. FIG. 41 is a diagram illustrating
syntax of )

FIG. 16 is a diagram illustrating syntax of
StreamCeodingInfo ().

FIG. 17 is a diagram illustrating a
stream coding type.

FIG. 18 is a diagram illustrating a video format.

FIG. 19 is a diagram illustrating a frame rate.

FIG. 20 is a diagram illustrating a
display_aspect_ratio.

FIG. 21 is a diagram illustrating an
audio presentation_ type.

FIG. 22 is a diagram illustrating a
sanpling frequency.

FIG. 23 1s a diagram illustrating syntax of CPI{).

FIG. 24 is a diagram illustrating an EP map.

FIG. 25 1s 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
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thumbnail header information file. FIG. 42 is a diagram illustrating syntax of 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, Playd-ist and Virtual PlayList at the time of editing Minimize. FIG. 49 is a
diagram illustrating an example in which two ATC_sequences are created in Clip when data of one

Clip AV stream are partialiyxdeletedi 48:F16i 59+s:a diagram dlustrating axelatiopship between
ATC_sequences, STC sequences, and
UlRppInfoPlayList.

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

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

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

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

FIG. 35 is a diagram illusirating a relationship
between time information of PlayList of TU map type and

address information in AV stream file.

FIG. 36 1s a diagram illustrating syntax of

PlayItem{}.
FIG. 37 is a diagram illustrating syntax of
PlayListMark.

FIG. 38 is a diagram illustrating syntax of

Info.dvr.
FIG. 39 is a diagram illustrating syntax of
UlAppInfovolume.

FIG, 40 is a diagram illustrating syntax of

17



program sequence at the time when data of one Clip AV stream are partially deleted. FIG. 51 is a
diagram illustrating a relationship between Clip and PlayList at the time when a Clip AV stream with.
CPIl 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 & flgwechart desgribing an exemplary operation of creating Sequencelnfo at the time
when an AV stream is recorded as Clip for the first time. FIG. 56 is a flowchart describing an

exemp_lary operat_ion of greating Erqggagli_rajga @Eﬁagsl%gtgwgl@rﬁgegg}}:ggg{ agfex_emplary _
operation of creating EP map. 19 FIG. 58 is a flowchart describing a method of creating Real PlayList.
thumbnail header information file.

FIG. 42 1is aldiagram illustrating syntax of
thumbnail picture data file.

FIG. 43 is a diagram illustrating a method of
storing data into tn block.

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

FIG. 45 is a diagram illustrating a concept of a
relationship betwesen Clip formed by recording AV stream
as new Clip énd 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. 49 is a diagram illustrating an example in
which two ATC sequences are created in Clip when data of

one Clip AV stream are partially deleted.
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FIG. 59 is a flowchart describing a method of creating Virtual PlayList. 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: @pparatys is:netcempliant WithRYRforyat, FIG1 63 is,a diagram
illustrating a relationship between Clip and PlayList in the case where only PlayList and the

necessary portior bk €lin arecopieg fsemcopyssoursedtherreprdusing apparatus on the output side)
to copy destination (the recording apparatus on the input 20 side). FIG. 66 is a diagram illustrating a
Clip portion program sequence at the time when data of one Clip AV

stream are partially deleted.

FIG. 51 is a diagram illustrating a relationship
between Clip and PlaylList at the time when a Clip AV
stream with CPI being EP map 1s 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 1s 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 SequenceInfo 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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necessary for the reproduction of PlayList when copying it from copy source (the reproducing
apparatus on the 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 agreiationship; between, Clin And Rlaykistatihe fime when Gopying only

PlayList and the necessary portion of Clip from copy source (the reproducing apparatus on the output
side) to copy destinationdrecosdingappaiatts on the input side). FIG. 70A is a diagram illustrating a
method of changing Clip at the time of partially copying Clip from copy source (the reproducing
apparatus on the output 21 side) 30 topy destinatinn-(thelrecording apparatys ©b the, input side).
creating Virtual PlayList.
. FIG. 60 is a flowchart describing a method of
reproducing PlayiList.

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

FIG. 62 1s 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 rezl time and a
database file is newly created at the copy destination.

FIG. 64 is a diagram illustrating an example in
which an AV stream is transferred in real time at data
reproduction rate if a copy destination recording
apparatus is not compliant with DVR format.

FIG. 65 is a diagram illustrating a relationship
between Clip and PlayList iﬁ the case where only PlayList
and the necessary portion of Clip are copied from copy

source (the reproducing apparatus on the cutput side) to

copy destination (the recording apparatus on the input
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FIG. 70B 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. 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 from copy source (the reproducing apparatus on the output side) to copy destination (the

recording apparatus on thednputside) yiadd digitahbus. F6: 721s adlowehaitdeseribingthe
processing of 22 copy source when copying PlayList from copy source (the reproducing apparatus on
the output sideytecsapyary for the reproduction of PlayList when copying

it from copy source (the reproducing apparatus on the

output side) to copy destination (the recording apparatus

on the input side).

FIG. 67 is a diagram illusirating a method of
determining a copy start point of data preceding IN time
when copying PlaylList from copy source (the reproducing
apparatus on the ocutput side) to copy destination (the
recording apparatus on the input sidej.

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 cutput 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
PlaylList 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 ?artially copying Clip from

copy source (the reproducing apparatus on the output
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destination (the recording apparatus on 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 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 A\syeara s and pudatahase, fle ate regorded o diferent serusrs and these

files are transferred to a recording medium from these servers. Best'Modé for Carrying Out the
Invention This inventionswilbe described in further detail by way of example with reference to the
accompanying drawings. 23 Now, referring to FIG. 1, there is shown a simplified structure of an

application format on a reperding medium @iregerding mediumn 10ishown el #4 =
changing Clip at the time of partially copying Clip from
éopy source (the reproducing apparatus on the output
side} to copy destination (the recording apparatus of the
input side). |

FIG. 70C 1s a diagram illustrating a method of
changing Clip at the time of partially copying Clip from
copy source (the reproducing apparatus on the ogutput
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 cutput
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
assoclated database file are copied from copy source (the
reproducing apparatus on the out?ut 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



to be described later) This format has two layers, 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 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 Play.é(g%?pggi‘ﬁigé@nggggyﬁjﬁlgé{?gay by. &nti%ﬁﬁ}a% I_gen( eetime stamp

of an access pointin a Clip is given by a p Information file is useful in finding the

address information i which thes deceding:of she streanyisfo pestaded in,the Glip AV stream file. 24
The PlayList is introduced for the purpose of selecting a reproduction interval which the user wants to
view from the Céip ¢ edlé the seleeted ipterval Wity apparatus on the input side).
FIG. 73 i1s 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 flowchart descrying the processing of
copy destination when copying PlayList from copy source
{Lhe reproducing apparatus on the output side) tc copy
destination (the recording apparatus on the input side).
FIG. 75 is a diagram illustrating an example in
which an AV stream file and a database file are
transferred to a recording apparatus via radio.
FIG. 76 is a diagram illustrating an example in
which an AV stream file and a database file are recorded

in different servers and these files are transferred to a

recording medium from these servers.

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

drawings.
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ease. One PlayList is a collection of the reproduction intervals in a Clip. One reproduction interval in
one Clip is called a Playltem, which is represented by a pair of IN-point and OUT-point on the time -
axis. Therefore, the PlayList is a collection of 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 itis 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 Mrquq%er?ngg of the Real Playlist ig pattially deleted, 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 Ghpgater idhe MirualRlaylistischanged af deleted c the.Clip yill pot change at all. It
should be noted that Real PlayList and Virtual 25 PlayList are generically referred to as a PlayList.
The directories mecessainon each BYVR diskare:as followsiium 10 shown in FIG. 44
to be described later). This format has two layers,
PlayList and Clip, for the management of AV streams.
Volume Information manages all Clips and PlaylLists in
each disk.
One AV stream and its pair of attached information
are thought of as one object, which is called a Clip. An
AV stream file is called a Clip AV stream file and its
attached information is called a Clip Information file.
One Clip AV stream file stores the data obtained by
arranging an 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 point in a
Clip is given by a PlayList, a Clip Information file is
useful in finding the address information at which the
decoding of the stream is to be started in the Clip AV

stream file.
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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 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 en@%a@@ggg% {ayfg. lj}gg%&gggy%ggec&g,w gg%irg .dvr must exist. It

is assumed that the file name be fixed to info.dvr. "menu.tidx" and "menu.tdat” and "mark.tidx" and

"mark.tdat” are flesdot storing thumbpall bformation.26,The (YR, diregtopy inclydesthe directories
to be described below. "PLAYLIST" -- the database file of Real PlayList

view from the Clip to edit the selected interval with

ease. One PlayList is a céllection ¢f the reproduction

intervals in a Clip. One reproduction interval in one

Clip is called a PlayItem, which is represented by a pair

of IN-poinf and OUT-point on the time axis. Therefore,

the PlaylList is a collection of Playltems

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

A Real PlavlList 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 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 are also deleted.

The Virtual PlayList 1s regarded as not sharing
Clip data. If the Virtual PlayList is changed or deleted,

the Clip will not change at all.

It should be noted that Real PlayList and Virtual
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and Virtual PlayList must be located under this directory. This directory must exist even if there is no
PlayList. "CLIPINF" -- the database of Clips must be located under this directory. This directory must
exist even if there is no Clip. "STREAM" -- the AV stream file must be located under this directory.
This directory must exist even if there is no AV stream file. "PLAYLIST" directory stores two types of
PlayList files, Real PlayList and Virtual PlayList. "xxxxx.rpls" -- this file stores the information
associated with one Real PlayList. For each Real PlayList, one file is created. The file name is
"XXXxX.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 ﬁ?eaﬁagﬁéqs ANRYT B LSayyy* deridtes fide %Bm%%rﬁ O to?Y e file extension must
be "vpls". "CLIPINF" dire,i;aorya%q:rrespondinsq to each AV 27 strea fileD sto&e,s ne file. "zzzzz.clpi" --
this file is Clip Information tife “WHIGH correSponds to one AV -Stresh file E@ﬁp AV ‘Strgdam 5

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
appiication fecrmat.

Referring to FIG. 2, there i1s 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 appiication layer. Under
the DVR directory, only one info.dvr must exist. It is
assumed that the file name be fixed to info.dvr.

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

“rark.tdat” are files for storing thumbnail information.
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file or Bridge-Clip AV stream file). The file name is "zzzzz.clpi". "zzzzz" denotes five numbers, 0 to 9.
The 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 MPEG2 transggcg??stréaﬁ% sh%%v%%ﬁfﬁ@.’ff?ﬁelﬁj\ﬁﬁ G2 trah Sgr{’%?regfﬁ & has the

following charaggeri tics. The DVYR MPEG2 transport stream is composed of the 28 integral number of
Aligned units. Eac%gﬁ én%%%r%ty 86144 bytes (2048 X 3 bytes) in size.

“PLAYLIST” ~- tThe database file of Real PlayList
and Virtual PlayList must be located under this directory.
This directory must exist even if there is no PlayList.

“CLIPINF” -- the database of Clips must be located
under this direcfory. 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 PlaylList and Virtual Playlist.

Y"xxxxx.rpls” -~ this file stores the information
associated with one Real PlaylList. For each Real PlayList,
one file is created. The flle name is “xxxxx.rpls”.
“x¥Xxxx” denotes five numbers, 0 to 9. The file extension
must be “rpls”.

Yyyyyy.vpls” —-- this file stores the information
assoclated with one Virtual PlaylList. For each virtual
PlayList, one file is created. The file name is
CYYYYyY.vpls”. “yyyyy” denotes five numbers, 0 to 9. The
file extension must be “vpls”. |

“CLIPINF” directory, corresponding to each AV

27



Each Aligned unit starts with a first byte of a source packet. Each source packet is 192 bytes long.
One source packet is composed of TP_extra_header and a transport packet. TP_extra_header is 4
bytes long and the transport packet is 188 bytes long. One Aligned unit is composed of 32 source
packets. The last Aligned unit at the end of the DVR MPEG2 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° synitak of TPP&ra RBSder *dopy-permission-indicator is an integer which

represents the copy limitgtion of the payload of the carrespanding transport packet. 29 .
arrival-time-stamp is a timézs@rﬁp%g’l%ative ofI:ff‘h"éS tir%%?a‘? wihich; it h R&sg%aaﬁﬁf}fﬁef@o]r%sponding

UanSponmeke%ggggsé%fE%%%%%%éa%é“ggggqg?rg@ream file {Clip AV stream

file or BridggﬂcliprAV stream file). The file name is
“zzzzz.clpli”., Yzzzzz” denotes f£ive numbers, 0 to 9. The
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 sitream file. The file name is
“zzzzz.m2ts”. “Yzzzzz” denotes five numbers, 0 tc 9. The
file extension must be “mZts”.

Cne AV stream file and the Clip Information file
corresponding thereto must use the same five numbers
“rzzzz .Y

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 streamn 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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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. 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 transp9g§g§,gg1lisnamg@ngguﬁy%}gg&eqﬂi@gel t(i) into a T-STD (a transport stream
system target decoder defined by ISO/IEC 13818-1) 201 (an AV decoder 16 shown in FIG. 44) and a

source packetizer 204 (aﬁggﬁc%gﬁ%@eﬁgg§h9gné@ 4@%}4@qu% &%g)vgm%d? ié)g; a 27MHz
. ; ) A

PLL 202 30 (incorporated in a controller 17 in the moving picture recording/reproducing apparatus 1
shown in FIG. 44), The-tkequency of 27MHz must be locked to the value

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

Each source packet is 192 bytes long. One source
packet is composed of TP_extra header and a transport
packet, 'TP_extra_header is 4 bytes long and the transport
packet is 188 bytes long.

One Aligned unit is composed of 32 source packets.

The last Aligned unit at the end of the DVR MPEG2
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 = 0x1FFF).

FIG. 4 shows syntax of source packets.

TP extra header() is 4 bytes long.
transpoftmpacket() 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 indicator is an integer which
represents the copy iimitation of the pavload of the

corresponding transport packet.
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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 frequency
pulses outputted from the 27MHz PLL 202. arrival-time-clock(i) is a count value of an arrival time
clock counter 203 at time t(i). The following describes a source packetizer 204. The source packetizer
204 creates source packets by attaching TP extra header to all transport packets. Arrival-time-stamp
indicates a time at which the first byte of a transport packet arrives at both the T STD 201 and the
source packetizer 204. Arrival-time-stamp(Kk) is a sample value of Arrival_time_clock(k), k being
indicative of a first byte Gfthé frahspbftackelRs Sfown i B§ualémey) L Brivattilesstamp(k) = arrival
time clock(k)o 230 (1)C .The following describegs a write buffer 205 31 (incorporated in a write section 32
e akordihgl eprot

in the moving picttire fécording/’ ucifly aPFafatus’ T sRdln ih FIGC 44T RMaRIEEH input bit rate

(ﬁthesomte[x¥¥§ﬁsport packet arrives at a decoder (an 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 transport streams. This
is a conceptual model for defining a recording process.
Each DVR MPEG-2 fransport 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 streamn.

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

i~th byte of the MPEG-Z transport stream is
simultaneously inputted at time t(i) into é T-5TD (a
transport stream system target decoder defined by IS0Q/IEC
13818-1) 201 {an AV decoder 146 shown in FIG. 44) and a
source packetizer 204 {(a source packetizer 29 shown in

FIG. 44).

The following describes a 27MHz PLL 202
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stream from the source packetizer 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 192/188 Rud is an output bit rate from the write buffer 205 to a DVR drive 206 (incorporated in a
write section 32 in the moving picture recording/reproducing apparatus 1 shown in FIG. 44). The
output bit rate of source packet stream from the buffer at the time when the write buffer 205 is not
empty is Rud. When the buffer is empty, the output bit rate from the buffer is zero. The DVR drive 206
records, to a disk (a recording medium 10 in FIG. 44), each packet from the write buffer 205 attached
with ATS corresponding to the arrival time of each packet to the T-STD 201. FIG. 7 shows a player
model (the movird prEGeT Féciiding/réprodutirryasaratus Iintbie Rerdsrfespbnes “thereto) of DVR
MPEG-2 transport stream. This is a conceptual model for defining a reproducing process. The DVR

MPEG-2 transpotCStéRm MuSRoR Pl with tARPABAEH B2 T foNbwiry deseribéda-read buffer 222

(ncorporated ina read sgefon 1,f e mouing,pighue, fecording/ gpipdycing apparatup L I

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 fregquency 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 toc all transport packets.

-Arrival_time_stamp indicates a time at which the
first byte of a transport packet arrives at both the T-
.STD 201 and the source packetizer 204.
Arrival time stamp(k} is a sample value of
Arrival time clock(k), k being indicative of a first byte
of the transport packet as shown in equation {15.

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

The following describes a write buffer 205
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Rud is an input bit rate from a DVR drive 221 (incorporated in the moving picture
recording/reproducing 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

o (o R 2 A 2 e

224 (incorporated In the controller 17 of the moving picture recording/reproduci pparatus 1 in FIG.

44). I the currept soweepacket,isfhe first source packet of an, AV stream:file orythe source packet 33
indicated by SPN ATC start in Sequence Info() to be described later, the count value of the arrival
| time clock counter 225 igyreget with the: yalue of the agv@l o the source packet
stream from the source packetizer 204 to the write buffer
205, Let a maximum pit rate of an input transport stream
be TS5 recording rate, then Rmax is calculated as follows:
Rmax = TS5 recording rate X 192/188

Rud i1s an output bit rate from the write buffer 205
to a DVR drive 206 (inccocrporated 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 i1s empty, the output bit
rate from the buffer is zero.

The DVR drive 206 records, to a disk (a recording
medium 10 in FIG. 44), each packet from the write buffer
205 attached with ATS corresponding to the arrival time
of each packet to the T-5TD 201.

FIG. 7 shows a player model (the moving picture
recording/reproducing apparatus 1 in FIG. 44 corresponds
thereto) of DVR MPEG-2Z transport stream. This is a

conceptual model for defining a reproducing process. The

DVR MPEG-Z transport stream must comply with this model.
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time stamp of that packet. Arrival-time-clock(i) is a count value of the arrival time clock counter 225 at
time t(i). The following describes the output timing of an MPEG-2 transport stream. If the
arrival-time-stamp of the current source packet is equal to the 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 Sequencelnfo(), Programinfo(), CPI(), and
ClipMark(). Sequencelnfo start address indicates the start address of Sequencelnfo() with the relative
number of bytes from th%hstar#(t))éttl(:1 of.a zzzgzz.clpi, sed as unit. The relative number of bytes is

0

counted from zero. Programiin Fraddeds TidhidAles the SRFE adbresS ofPrograminfo() with the

relative number In%% l,bg{tc}ers f{é) th-sgart g%tg Qg‘eacﬁazgz.c i filefu%d%d as ol{%itﬁ Theirg%agig/e number of
bytes is counted from zero. S1-Start-address indicates the start addr frend P ©

éeSSmO
recording/reproducing apparatus 1 in FIG. 44).

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

The input bit rate of the scource 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
counter which counts 27MHz frequency pulses generated by
a 27MHz crystal oscillator {27MHzX-tal) 224 (incorporated
in the controller 17 of the moving pictﬁre
recording/reproducing apparatus 1 in FIG. 44).

If the current source packet is the first source

packet of an AV stream file or the source packet
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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.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 O 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 constitutingian Avestreamdile isy called an ardyaldime;base, itsclqok heingcalled as ATC
(Arrival Time Clock) . A source packet sequence not including the discontinuity point of ATC (the

discontinuity poins©f aral time:base)tin calledhan ALCusequeneaeFl&: Oiustratesan
ATC-sequence. When an input 35 transport stream is newly recorded as a Clip AV stream file, the
Clip should not iriclude theodiseantiiity point=cf-ATG iartd has-only bne ATCideguence s is assumed
that time stamp of that packet.

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

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

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

The feollowing 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 Sequencelnfol(),
ProgramInfo (), CPI{), and ClipMark{).

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

ProgramInfo Start address indicates the start

address of PregramInfo () with the relative number of
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the discontinuity point 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 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 A¥E2Seduectite ifthid @xanipié ca elip AV &FéamIe has te ATCdistontinuity
points and three ATC-sequences. The following describes the STC-sequence. The definition of STC

(System Time CISEKY folloWs tHEMPEGES 38 Hetihitidn. Ridhiely, thisie A6k oF e &Rtém time

base which is the time axis,crealed on the basis of PG (Proora Clock Refergfice) n e transport

CPI() with the relative number of bytes from the start
byte of a zzzzz.clpl file used as unit. The relative
nuber 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 cf the embodiments of the invention, so that
their descriptions will be skipped.

SequencelInfo{) defines the information abocut 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 Lime base, its clock being called as
ATC {Arrival Time Clock). A source packei sequence not
including the discontinuity point of ATC (the
discontinuity point of arrival time base} is called an

ATC—~sequence.

FIG. 9 illustrates an ATC-sequence. When an input
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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 vertical 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 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 operalion, 4:9usee Pagkel seauence wNEhdoes aglinglude ST dliscontipniy goint (the

discontinuity point on system time base).is called an STC-sequence. It should be noted that no same

STC value appearsdn aisamne STC seauanees ckhergioredhe maximum.time;lgngth,of Clig,is limited to
less than the 33-bit STC wraparound period (about 26 hours). 37 In the AV stream file, the address at

which a new STE€ staits aramely she SIC-saquence-siaraddress, is tsteredinSequencginfoO. This
address is indicated by _
_the discontinuity point 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
SequencelInfo (). 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 tﬁe source
packet immediately before the source packet indicated by
the next SPNMATC_étart. The last ATC-sequence starts with
the source packet indicated by the SPN ATC start and ends
with the last source packet of the AV stream file.

FIG. 10 illustrates a relationship between the
.discontinuity point of ATC and the ATC-sequence. In this
example, a Clip AV stream file has two ATC discontinuity
points and three ATC-sequences.

The following describes the STC-sequence. The

definition of STC (System Time Clock) follows the MPEG-2



S PN STC start. The STC-sequence 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 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 STEMGELthuin Rt & PTS Ravifig thé sahE Valud-Rrayafpedr ik i€ AV stream
file. Therefore, when p%intir}r? at ag e in the AV stream file on a PTS basis, only the PTS of access
point is not suffidgiant 16 &Rty h %oiﬁf:ﬁ\eis%%ﬁsg&@qg%% e AT indes ot the stesequences

which include tat TS, iy adglion o the TS This index s called an STCd, FIG. 13 shows syntax
of SequencelnfoO.

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 vertical 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 STIC 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. It should be noted
that no same STC value appears in a same STC sequence.
Therefore, the maximum time length of Clip is limited to
less than the 33-bit STC wraparound periocd (about 26

hours) .
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In the figure, length indicates the number of bytes from the byte immediately after this length field to
the last byte of Sequencelnfo(). num-of- ATC- sequences indicates the number of ATC- sequences in
the AV stream file. SPN- ATC- start[atc-id] indicates the address at which the ATC-sequence
indicated by atc-id starts in the AV stream file. SPN ATC 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() 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] = 0
for atc_id which is 0 < atéTd £Hard-éf 2E 2B duehites HEP N IOFE SStaftfaté 3 ch & nev

SF?N__ATC_starE {é_é um of_%TI%: sequ nceg[ﬂéc__ id] indicates the n mb r (_)f STC-sequences
existing on the ? -Sequenice indicated gegebya | .&%%Pg%cslﬁfﬁ% idRdicafes the offset value of
SCLﬂjﬂcheng%%;g%§%qugg%£@§Qgf§¥%§§guep§§8 address is indicated by

SPN_STC start.

The STC-sequence 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_S5TC 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 relatiocnship
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 net extend over the ATC-
sedquence boundary.

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

sufficient to identify that point. It is necessary to
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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-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 U, 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 SRER tHis dddtorR. PERPIBTAtcSafIsten61aS théwalbe bitHedrrispak pfatket having
a valid PCR in the STC-sequence indicated by the stc id on the ATC-sequence indicated by 40 atc id.
SPN STC start[aft i@ftSt idPRdicated the ddtiresS atwhitA e 5TCC8ddwshcrinditaredby stc id on

the ATC-
FIG. 13 shows syntax of Sequencelnfo{).

In the figure, length indicates the number of bytes
from the byte immediately after this length field to the
last byte of SequencelInfol().

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 startl[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{C}] in Sequencelnfo() is
zero. The values of SPN ATC startiatc id] entered in
SequenceInfo() 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,

SPN_ATC startfatc id - 1} < SPN_ATC startlatc idj]
num_of STC_sequencesiatc id] indicates the number

0f STC-sequences existing on the ATC-seqguence indicated
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sequence indicated by atc id 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][stc id] to be entered in
Sequencelnfo() are aligned in the ascending order. The first SPN STC start[atc id][stc id] on the
ATC-sequence indicated by the atc id has a value over SPN_ATC_start[atc id]. 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 kHZuritGadi€ which is derived from the STC of its STC-sequence. presentation end

_timfe[atc id][stc id] indicatoeg. élrswe tprﬁgntfgjn tegc_i.ti e 011:]L the A str(_eﬁ? datgf;negche S g seguence
indicated by stc_id on the ATC-sequence 4T mdicated by at¢ it This 1§Th8 Vaftie-of the présentation
time on a 45 kkz unis basis whief s derived fram the, STC of his STC-SGMENGE, e rcc
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 two continuocus ATC-segquences defined in
Séquencelnfo(}, 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-seguences to
be referenced by these values.

The values of stc id to be entered in
SequencelInfo () must be aligned in the ascending order.
The value of offset STC idlatc id] is set sc as to
satisfy this condition.

PCR_ PID[atc_id][stc_id] is the wvalue of the

transport packet having a valid PCR in the STC-sequence

indicated by the stc id on the ATC-sequence indicated by
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The following describes Programinfo(). A program is a collection of elementary streams and shares
only one system time base for the synchronous reproduction of these streams. It is advantageous for
the reproducing apparatus (the moving picture recording/reproducing apparatus 1 shown in FIG. 44
to be described later) to know the contents of each AV stream before its decoding. These contents
include such information as the value of PID of the transport packet for transmitting 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 F;;I% Lis&contents for the user which reference an AV stream as well as setting the
initial state of an decoder 16 (in.FIG. 44 to be described later) and a demultiplexer 15 (in FIG. 44

e oL e e (o e Y SIS B oo
storing MPEG-2 ranspos streams,may, chiange.in Riogramcontents in the;file, For example,
sequence indicated by atc id 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 zeroc as the
initial value.

The values of SPN_STC startlatc_id][stc_id] to be
entered in SequenceInfo() are aligned in the ascending
order. The first SPN_STC start[atc_id] [stc_id] on the
ATC~sequence Iindicated by the atc id has a value over
SPN_ATC_startfatc id]. Namely, this satisfies the
following condition.

SPN_ATC start(atc_id] <= SPN STC startlatc id][0]
presentation start_time[atc_id}{stc_id} indicates
the presentation start time of the AV stream data on the
S5TC-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 of the AV stream data on the STC-

sequence indicated by stc_id on the ATC-sequence
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the PID of a transport packet transmitting video elementary streams may change or the component
type of a video stream may change from SDTV to HDTV. Programinfo stores the information about.
the change point of program contents in an AV stream file. A source packet sequence in which the
program contents specified by this format in an AV stream file are constant is referred to as a
program-sequence. The address at which a new program-sequence starts in an AV stream file is
stored in Programinfo(). This address is pointed by SPN_program_sequence_start. The
program-sequences other than the last program- sequence in an AV stream file each start with a

source packet fQointed bygs SPN é]%)ro%r m seguence start and end with the source packet
immediately befots h°gbtrce PacRet pointed T)%Jtﬁe hext8BNSrogfarfi sebiénce start. The last

P
program-sequence starts with the source packet.painted by. jits,SPN program sequence,starf and ends
with the last so%Fceessgétkae %??hzﬁ@est%grﬁ.l% qi ZNitrared aasplroggr%t%rﬁ-%kéqﬁ n¢E i i

example, a CIiprL\gﬁtrgﬁgn §I§dnak§fth e pr N S?ﬁé%ql%egpes. Each program-sequence may
extend over the ATC sequence boundary and the -sequence boundary.

The following describes Programinfo{). A program
is a collection of elementary streams and shares only one
system time base for the synchronous reproduction of
these streams.

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

This information is useful in creating a menu
screen for describing the PlaylList 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 denultiplexer 15 (in FIG. 44 to be
described later) of the reproducing apparatus before

decoding the AV stream. TFor this reason, each Clip

Information file has ProgramInfo for describing program
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FIG. 15 shows syntax of Programinfo O . length indicates the number of bytes from the byte
immediately after this length field to the last byte of Programinfo() . nun 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-sequeﬁ(?&' Program sequence start is created by analyzing PSI/SI in the transport

stream by the recorder (the moving picture_recording/reproducing apparatus 1 shown in FIG. 44)
which records data. Becgnusg % fé%ép)(? Fhhelis Sq&ng:fd?QhéngC rder-(foreRimbeS AT GalS analyzer

24 or a multiple S nalyzer 26 44 shown in FIG. 44) to.analyze PSI/SI and detect its change,
i) %ﬁ%@g aY; R SONtan 0

SPN_program_seduence fart mar))/rﬁ)o%taa source pac:f<et1 which s withir a pr%ﬁet%%ﬁﬁ}? time from
the actual

the PID of a transport packet transmitting video
elementary streams may change or the component type of a
video stream may chanqe from SDTV to HDTV. ProgramInfo
stores the information about the change point of program
contents in an AV stream file.

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

The address at which a new program-sequence starts
in an AV stream file is stored in ProgramInfo(}. This
address is pointed by SPNWprogram_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-sequence starts with the source packet pointed by
its SPN_programmsequ@nceﬁstart and ends with the last
source packet of the AV stream.

FlG. 14 illustrates a program-sequence. In this

example, a Clip AV stream file has three program-
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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 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 b grogram_map_PID of that program-sequence. StreamCodingInfo O indicates
the information Sa%%}(}?ll%heesél'ementary stream pointed by the above-mentioned stream PID. The

details will be described ﬂ%’h ;ky{,n f Stream ir}mgerou% indécactg% %1% @urpb&rl gf Aell%ryentary streams
in a group of elementary streams. Stream index indicates the valug of stream index defined by

for-loop in the sypiax. seuesponding o the, elementary stteams of the, ahgue-mentioned elementary

FIG. 15 shows syntax of ProgramInfo().

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

num“ofmprogram;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 zerc being the initial
value. The values of SPN program_ sequence start entered
in ProgramInfo() are aligned in the ascending order.

It is supposed that SPN_program sequence start
point at the source packet having the first PMT for that
program_sequence. SPN program sequence_ start is created
by analyzing PSI/SI in the transport stream by the
recorder (the moving picture recording/reproducing
apparatus 1 shown in FIG. 44) which records data. Because
a delay time is required for the recorder (for example, a

video analyzer 24 or a multiplexed stream analyzer 26
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stream group. FIG. 16 indicates syntax of StreamCodingInfo(). length indicates the number of bytes
from the byte immediately after this length field to the last byte of StreamCodinginfo O .
stream_coding_type indicates the coding type of the elementary stream pointed by the stream PID
corresponding to this StreamCodinglnfo(). 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 O . The

meaning of each,value is s in .FIG. 19. display-aspect-ratio indicates the display aspect ratio of
the video strear%hﬁgfﬁ]tea[bcft)%\gé;trég% ﬁjﬁ) %%%;ieg%gn |ﬁ§ {é ﬁ1iggffeéﬁl@o%ﬁndlﬁf%()?kfﬁ%grﬁeaning

of each value ig shown | {A%ﬂgg 46 ¢ flag,is a.flag which indicates whether or not.a closed caption
data signal is encodé%ﬂ%at evi eoqslilt?eé%r%—fgigi%%etd 3‘? the’ gt%engtm?:’lf’%%ﬁ%%pgﬁgi}ﬁa o this

‘which is within a predetermined time from the actual
PSI/SI change point.

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

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

num_of groups indicates the number of groups of
elementary streams defined in its program-sequence.
num_of groups is a value which is 1 or more. 1If PSIfSI 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 () indicates the information about
the elementary stream pointed by the above-mentioned
stream Pip. 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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StreamCodingInfo O . original-video-format-flag is a flag which indicates whether or not
original-video-format and original display aspect ratio exist in this StreamCodingInfo O . :
original-video-format is the original video format before the video stream pointed by the stream PID
corresponding to this StreamCodingInfo() is encoded. The meaning of each value is the same as that
of the above- mentioned video format. original_display_aspect_ratio is the original display aspect ratio
before the video stream pointed by the stream_PID of this StreamCodingInfo() 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 vigeo stream and a g\UItir}eedia qita strﬁ%rg (gjj}/ll_satqream or q(jégtion for

. . redin, 1 X 1 loate IS reanm 1 .
example) multiplexed |s%ranscoa‘ecf,l é video format of the vided Stréam ¢ aengesa %e-encodlng

(for example, from i]r9g§c9i %054%}:“3 (grcll)%oggin@]gtr%?g IS rgtq@gldr_gobéﬁ%e (rﬂ%timgdiat ata stream,
: atc

. X e
the following process Is 47 execute this case, a m?ormatlon mis may take place between a

neerdeoSUe@péHgHPQHQUQQE%@%gaEE the above-mentioned elementary

stream group.

FIG. 16 indicates syntax of StreamCodingInfol().

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 StreamCodingiInfo(). The meaning of sach value is
shown in FIG. 18.

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

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

each value is shown in FIG. 20.
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stream. For example, although the parameters associated with the display of the multimedia data
stream are 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. audjo
presentation type indicartrgé%s-t ef %isle%tgtioﬁf? e'of the alu%?olgt?ét'grﬁ p@ﬁﬁete EEolil ?ﬂ% sIfFJetan%l PID

corresponding to s treampCosinalafed). Theaganigo of aachyalye is shawnn Fig. 21, sampling

frequency indicates the sampling frequency 48 of the audio stream pointed by the stream

corresponding tofhistStegmCoginalnfo Qr, Therneaning of Saghvalue isshown in FIG. 22.
StreamCodingInfo().

original video format flag is a flag which
indicates whether or not original video format and
original display aspect ratio exist in this
StreamCeodinginfol() .

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

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

When a transport stream with a video stream and a
multimedia data stream (BML stream or caption for
egampie) multipiexed is transcoded, the video format of
the video stream changes after re-enceding (for example,
from 106801 to 480?). If the original stream is retained

for the multimedia data stream, the following process is
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The following describes CPI(). CPI (Characteristic Point Information) is provided to relate the
reproduction time information in an AV stream with the address in its file. There are two types of
CPls; EP-map and TU-map. If CPI_type in CPI() is EP-map type, this CPI() includes EP-map. If
CPlI-type in CPI() is TU map type, this CPIO 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 timg, 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 ynitq be sgferenced hy,the presentatign é&qgecéf:@rﬂe# Playlist. Secondly, it
is used to perform fast 49 forward reproduction and fast reverse reproduction. If the recording
apparatus recofsiBansinput AVesiream andvihessyniax-thereof-candie-analyzadhR iap is;generated

stream. For example, although the paramefers associated

with the display of the multimedia data stream are

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 ratic. 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 video format and
original display aspect ratio. The resultant up-sampled
image 1s synthesized with the multimedia data stream to
generate a correct display image.

audio presentation type indicates the presentation
type of the audio stream pocinted by the stream PID
corresponding to this StreamCodingInfo(). The meaning of

each value is shown in FIG. 21.

sampling frequency indicates the sampling frequency
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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 time of arrival time
base and the data address in AV stream. If the recording apparatus records an input AV stream and
cannot analyze the syntax thereof, TU map is generated and recorded to a disk. FIG. 23 shows
syntax of CPI(). length indicates the number of bytes from the byte immediately after this length field
to the last byte of 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 tran rPit ing that video tream.(g nu P _entries: the number of entry points for that
video stream. E m%% aasuz(aly Eb%irsc?}rd%?é% g%'ng}lag I'Elgs Er‘te aﬁ§ EM EP art for the number of 50

num EP entries..(3),RLS ERistait: ndicates PIS D e Ageass WL wiich starts with the seguence
header in that video stréam.
each value is shown in FIG. 22.

The following describes CPI(). CPI {(Characteristic
Pointlznformation) is provided to relate the repfoduction
time information in an AV stream with the address in its
rile.

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

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

EP map 1is used for mainly two purposes. Firstly,
it is used to find the data address in the AV stream of

the access unit to be referenced by the presentation time

stamp in PlayList. Secondly, it is used to perform fast
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(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 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 follbwing: thie TPrheatier of the 4ranspert packetdn thissovreeipacket startg with the PES
packet header, which is followed by sequence header (SQH), GOP header (GOPH), and I-picture
header (I-PICH)tITFhe PTSrofithe acepss ahit startng with this seguehcé vhesder ssiencated in the
PES packet header. The following describes TU map. 51 FIG. 25 shows a TU map which is generated
when newly redot8ingrar-AY sthedif @l a°elip PEhertimbvasis] gehBrated ohtthedasisadfatie arrival

time of a source
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
time of arrival time base and the data address in AV
stream. If the recording apparatus records an input AV
étream and cannot analyze the syntax thereof, TU map is
generated and recorded to a disk.

FIG. 23 shows syntax of CPI(}.

length indicates the number of bytes from the byte
immediately after this length field toc the last byte of
CEI{}.

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

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

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

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

PTS_EP_start and SPN EP start for the nuwber of
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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 source packet which is put in each time
unit is stored in TU map. This address is called SPN time unit start. The time on ATC-sequence is
defined on the basis of TU start time. This will be described later with the semantics of SPN time unit
start. FIG. 26 shows syntax of TU map. time-unit-size gives the size of one time unit, which is the size
on a 45kHz clock basis derived from the arrival time clock having 27MHz precision. The value of num
of ATC sequences used in for-loop of atc id in the syntax is defined in Sequencelnfo(). offset arrival

time[atc id] is agu%]:f %ﬂmetm{ tr%e first complete time-unit in the ATC-sequence pointed by atc id.
This is the size on & 45kH2 166K unit basis derived from the arrival time clock having 27MHz

pecson, e 3 04SER DeV s s lnsls A S B AU e )
enuﬂedthefo@@ggg§Qﬂgg@n§£gqggggg§é§Mﬁ@§éer 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
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_entrieSﬂk)'are.included in a Clip AV streamn.
Shown 1s an example of a source packet pointed by
SPN_EP_start. The payload following the TP header of the
transport packet in this source packet starts with the
PES packet header, which is followed by sequence header
(SQH), GOP header {GOPH), and I-picture header (I-PICH).
The PTS of the access unit starting with this sequence

header is encoded in the PES packet header.

The following describes TU map.

51



offset arrival time[O} = 0 for atc_id in which 0 <atc_id < num_of_ATC_sequences, offset arrival
time(atc id] >offset arrival time[atc id-I]+time unit *num of time unit entries[atc id-1] nun 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_startimmedinately preceding itnIhegntries afthg Malue,et-SPNHime unit start in
TU map must be aligned in the ascending order. The start time of i-th time unit in the ATC- sequence
pointed by atc iddsr TV startdineate id}{i}253 slefinae by she: fatipwing etpationmEUax i s

start_time[atc_id][i]=offset arrival_time[atc_id] +i*time unit size
generated on the basis of the arrival time of a source
packet in one ATC-sequence is divided by a predetermined
fime unit. This time unit is called a time-unit.

The address in AV stream file of the first complete
source packet which is put in each time unit 1s stored in
TU _map. This address is called SPNwtimeMunit_start. The
time on ATC-sequence is defined on the basis of
TU start time. This will be described later with the
semantics of SPN_time unit start.

FIG. 2¢ shows syntax of TU map.

time unit size gives the size of one time unit,
which 1s the size on a 45kHz clock basis derived from the
arrival time clock having 27MHz precision.

The value of num of ATC_sequences used in for-loop
of atc _id in the syntax is defined in SequenceInfol().

offset arrival timel[atc i1d] 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.

When an AV stream 1s newly recorded as Clip, its AV

stream file has only one ATC-sequence and its
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The following 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 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 Peffofimed by abting-aTifé stant indicativ& of mark time to ClipMark/PlayListMark.

The deletion of the mark_ is perfqrmed, by deleting the time stamp qf that mark from,
CIipMark/PIayListMark.l%Lr]feref(?rcci:fl Eglge%t\fné) ér %é?e?i%g—gﬁﬁé%%ﬂk dlété%snfo#a?fe%%n?ﬁ/ stream at

o o 2 S SRR PN DDA 0GP R g e st
offset arrival time[0] = 0
for atc_id in which 0 <atc_id < num of ATC sequences,
offset_arrival timefatc_id]

>offset arrival time[atc_id-1]+time unit

*num_of time unit entries[atc id-1]

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

SPN time unit startiatc idil{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 by atc id is TU start time{atc id][1]
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ClipMark of the Clip to be referenced by that PlayList can be referenced. Therefore, in the case where
one Clip is referenced by a Real PlayList or a plurality of Virtual PlayLists, these PlayLists can share
the ClipMark of one Clip, so that the mark data can be efficiently managed. FIG. 28 shows syntax of
ClipMark. length indicates the number of bytes from the byte immediately after this length field to the
last byte of ClipMark() . maker ID indicates a maker ID of a maker which defines that mark type.
number-of-Clip-marks indicates the number of entries of the mark stored in ClipMark.
mark-invalid-flag is a 1-bit flag and, when this value is set to zero, indicates that this mark has valid
information and indicates that this mark is invalid when this value is set to 1. When user performs an

operation to del8fd tHeSEntRY of dRe ark Ohiike FBiaitéfiace, the recorder may change the value of
the mark-invalid-flag to 1 instead of 55 deleting the entry of the mark from CIipJIé/I,ark. mark ,tgpe

indicates the type of a mark® Féftb-STC fd idfeated debligWHic Spédifidsthet1me [atc_id]

+i*time unit size

The following 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 contents of the AV
stream. For example, this mark includes CM start point,
CM end point, or a scene change point. The mark set fo
Clip is set by the recorder when an AV stream is recorded
as a new Clip. {t should be noted that each PlayList file
has 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 reswune point.

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

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

54



STC-sequence on which both mark-time-stamp and representative-picture-time-stamp are placed.
The value of stc-id is defined in Sequencelnfo O . 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 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-indextfield s net@x=FBF rtheatbat spark is attaehed with aithumbnailimage

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 gehichowillhize désgribeddatenelfthe kefito-thembaail-indext fiekllis @XFERREF, then it
indicates that no thumbnail 56 image is attached to that mark. representative-picture-time-stamp
stores a time stéhgrindicative of e poihtofram imdyge ¢dpresbntimgprk stored in the
ClipMark of the Clip to be referenced by that PlayList
can be referenéed. Therefore, in the case where one Clip
is referenced by a Real PlayList or a plurality of
Virtual PlayLists, these PlaylLists can share the ClipMark
of one Clip, so that the mark data can be efficiently
managed.
FIG. 28 shows syntax of ClipMark.
length indicates the number of bytes from the byte
immediately after this length field to the last byte of
ClipMark ().
maker ID indicates a maker ID of a maker which
defines that mark type.
number of Clip marks indicates the number of
entries of the mark stored in ClipMark.
mark invalid flag is a 1l-bit flag and, when this
value 1is 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 invalid flag to 1 instead of
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the mark indicated by mark-time-stamp. FIG. 29 shows syntax of a PlayList file. The PlayList file has
UTApplInfoPlayList(), PlayList(), and PlayListMark() . PlayList start address indicates the start address
of PlayList() with the relative number of bytes from the start byte of the PlayList file being the unit. The
relative number of bytes is counted from zero. PlayListMark start address indicates the start address
of PlayListMark() with the relative number of bytes from the start byte of the PlayList file being the
unit. The relative number of bytes is counted from zero. The other syntax fields are not necessary for
the description of the embodiments of 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 ofl® RFOPIALISEO - Yref-fo-HtfmBR&IKintERIndiddtedan information about a
thumbnail image to be added to the mark. If ref-to-thumbnail-index field is not OXFFFF, then a 57
thumbnail image is attacﬂé&ﬁﬁ%ﬁ%é&%ﬁ%sﬂﬂ?ﬁbﬁém%@% i& S1GrEl in a menu.tdat file. The
image s referenced by yse.of theyplue of thumnall index N3, i wnich specifies the
STC-sequence on which both mark time stamp and
representative picture time stamp are placed. The value
of stc-id is defined in SequencelInfo ().

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 ES PID is set to OxFFFF, its mark is the
pointer fto 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 incliudes an elementary siream which is
pointed by that mark.

ref to thumbnail index indicates the information
about a thumbnail image to be attached to the mark. If
the ref to thumbnail index field is not OxFFFF, then that
mark is attached with a thumbnail image which is stored
in a mark.tdat file. This imége is referenced by use of
the value of thumbnail index in a mark.tidx file (which

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

field is OxFFFF, then it indicates that no thumbnail
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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 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 O . 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 thd"6rder irfwhich®1a§feht) dplear®ahé value of Playltem id for that Playltem() is

determined. Playltem id starts Wit%QaESJhe olthgr syntax fields are not pecessary fCQr the description
of the embodiments of the Tivention 86 that-their daserptions-wiPB& skipped”> o “ime

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 UllppInfoPlayList (), PiayList{), and
PlayListMark(}.

PlayList 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 Zero.

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

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

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

FIG. 30 shows syntax cof UlRppInfoPlayList().

ref to thumbnail index indicates the information
about a thumbnail image to be added to the mark. If

ref to thumbnail index field is not OxFFFF¥, then a
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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 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 ordeutdingicate thig STG-sequendts; defiio STG id isausedaIdesadN time and OUT time
point the time in the reproduction interval indicated by presentation-start-time and
presentation-erfchtimprdefihedmfoy this STC seqderice. T hednforrmnation €xists in Seguensenfo. FIG.
33 shows the PlayList of which CPI type is 59 TU map (this is called the PlayList of TU map type) . in
the case of the Playl ¥st&f TF APty pe s Brhedml GURtneloftPiayiten indioaexthértinge of arrival
time
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 PlavyList, 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 1s a l-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 Playlitems indicates the number of
PlayItems{) in PlayList{).
In the for-loop of Playitem id of the syntax,
depending on the order in which Playitem() appears, the

value of Playltem id for that PlayItem() is determined.

Playitem id starts with 0.
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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 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 in the AV stream file.
The time information of the PlayList is the arrival time information in the AV stream file. The TU map
of the Clip Information file relates the time information in the AV stream with the address in its file.

FIG. 36 shows syntax of PtayIfEHG fleRyfH-fdicatés tie furib&dt BYRESHmTthe iRfe Gitfmediately

fter this length field to the.last byte aof P 60CIf tion-fil dicates the fil
namo. o & Clp RO AU 1o (.06 i EHERA By PIRIIET. LAt EoRtitn IHAICAES tre

information their descriptiocns will be skipped.
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 Playltemn.

{2} A pair of IN time and OUT time for identifying the
reproduction intervail of that Clip.

{3) connection condition indicative of the state of
connectlion between the preceding Playitem and the current
Playltem which are continuous in the PlayList.

FIG. 32 shows the PlaylList of which CPI type is
EP map (this is called the PlayList of EP map type). In
the case of the PlaylList cf EP map type, IN time and
CUT type of Playltem indicate the time of PTS base. These
IN time and OUT_time point the time on the same STC-
sequence. In order to indicate this STC-sequence,
ref to STC_id is used. These IN time and OUT time point
the time in the réproduction interval indicated by
presentation start time and presentation end time defined
for this STC_sequenée. The information exists in
SequenceiInfo.

FIG. 33 shows the PlayList of which CPI type is
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whether or not the preceding Playltem and the current Playltem are seamlessly connected together.
ref to_STC_id indicates stc-id of an STC-sequence of the Clip to be referenced by Playltem. The
value of stc-id is defined in 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 o the last byte of PlayListMark() . number of PlayList
marks indicates[ﬂg]e%aﬁnb@%o]fse%t?iegaoqf e§ rr%a% shgo‘? i Ia‘fléiasﬁ\\q;ﬁ?%lt Bﬁ’g-ihvaﬁﬁ-flag is a

Lot gicus, g g0 B 5o BB b o, pfpaton
OUT time of PlayItem 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 tinme
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 relates the
time information in the AV stream with the address in its
file.

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

FIG. 36 shows syntax of Playitem().

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

Playltem{).
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is invalid. When the user performs an operation for deleting the entry of one mark on the user
interface, the recorder may change the value of mark-invalid-flag to 1 instead of deleting the entry of
one mark. mark type indicates the type of mark. mark-name-length indicates the byte length of the
mark name shown in the Mark name field. The value of this field is less than 32. ref to Playltem id
indicates the value of Playltem id which specifies the Playltem 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 idengfied bXI time ?nd Ol{ﬁime defined in the Playlt?%] i?g'cated by ref to

IS rep

Playltem id. If the CPI typé oFthe I%Wi% IS EP maﬁ3 ffpaelfl “mafté }r%%ps?ésm Sehtét with

S 8 St e ) e 1 0gp b0e, SZ M i e
connection condition indicates the information
whether or not the preceding PlayItem and the current
PlayItem are seamlessly connected together.

ref to STC_id indicates stc~id of an STC-sequence
of the Clip to be referenced by PlayItem. The value of
stc-id is defined in Sequencelnfo.

IN time stores the reproduction start time of
PlayItem.

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 PlayItem and the current Playltem are
seamlessly connected together.

FIG. 37 shows syntax of PlayListMark(). As
described above, PlayListMark stores marks which are
mainly set by the user.

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
PlayListMark{}.

number of PlayList marks indicates the number of

entries of the marks stored in PlayListMark.
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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 OxFFFF, entry ES PID indicates the value of the PID of the transport
packet which includes the elementary stream pointed by this mark. ref-to-thumbnail-index indicates
the information of the thumbnail image to be attached to the mark. If the ref-to-thumbnail-index field is
a value other than OXFFFF, a thumbnail image is attached to the mark and stored in the mark.tdat
file. This image is referenced by use of the value of thumbnail index in the mark.tidx file (which will be
described later) . If the ref-to- thumbnail--index field is OXFFFF, no thumbnail image is attached to that
‘mark. mark name indicates the nam grLk The numl;i')eliD of bﬁfs |nd|catertlll b)égmrk name-length
from the left side of this Tielt Iﬁﬁlc valid chardcters, whic |ca & ik ABoVERiehtioned

name. These c ters,are &nco eg by method ndlcated character set.in, UIAp infoRPlayList. In
the mark name ?é%e the va ?] “the bytezefolll“éc’)wmg;E these va]fé chgglgicte%arﬁjéyr%a e g{anr} %% value.

The following degaribes.the; H‘f%ﬁ&f" diregtorys FIG, 38 shows syp@axof the "infg gviy filg. The
is invalid.

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

mark type indicates the type of mark,

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

ref to PlayItem id indicates the value of
Piayitem id which specifies the Playlitem on which the
mark is placed. The value of the Playltem id for a
certain PlayItem is defined in PlayList{).

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

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

stamp as base. If the CPI type is TU map type,
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"info.dvr" directory has UlAppInfoVolume() and TableOfPlayLists(). 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 UlAppInfoPlayList(). 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-thumbhil-nidex fidlid s> OxFRRE Tosthuhishai irmage is attadhedi tocthat arark .2Ehe other
syntax fields indicate the parameters of the user interface application about Volume, but they are not
necessary for tR&88scription of the embodiments of the invention, so that their descriptions will be
skipped. FIG. 40 shows syntax of TableOfPlayLists () . 64 TableOfPlayLists() stores the files names of
PlayLists(Real PlayList &id-VittaP pialRisty Al Pldytisthifestrecordet % Voltife tfisk) are included

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 0xFFFF, entry ES PID indicates the wvalue
of the PID of the transport packet which includes the
elementary stream pointed by this mark.

ref to_thumbnail index indicates the information of
the thumbnail image to be attached to the mark. If the
ref to thumbnail index field is a value other than OxFFFF,
a thumbnail image is attached to the mark and stored in
the mark.tdat file. This image is referenced by use of
the value of thumbnail index in the mark.tidx file ({(which
will be described later). If the ref to thumbnail index
field is OxFFFF, no thumbnail image is attached to that
mark.

mark name indicates the name of mark. The number
of bytes indicated by mark name length from tﬁe-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
UlAppInfoPlaylList. In the mark name field, the value of

the bytes following these valid characters may take any
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in TableOfPlayList O . TableOfPlayLists() indicates the sequence of reproducing the defaults of the
PlayList in the volume. length indicates the number of bytes of TableOfPlayLists() from the byte
immediately after this length field to the last of TableOfPlayLists(). number of PlayLists indicates the
number of 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 XSLIJ@(:%\'/er managed by one menu.tdat. "mark.tidx" and "mark.tdat" store the

information about the picture poi e% rk trh mbnail, naely-a %5 mark, point.. The header
information about all ma?lih ?hugrﬁg]égi s?%{t?zé%geﬁcio JLZ’j{ﬁe&i?jcshaend ﬁ’gi/(l)_l"s Sin V&%?neecd%g gglfectively

ma”agedbyo”?f@?”%gdéﬁgmépgﬁHﬁax of the “info.dvr” file. The
“info.dvr” directory has UlAppInfoVolume () and
TableOfPlayLists {}.

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 zerc.

FIG. 39 shows syntax of UIZppInfoPlayList(].

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,

o a thumbnail image is attached to that mark. This
thumbnail image is stored in the menu.tdat f£ile. 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, but they are
not necessary for the descripticn of the embodiments of
the invention, so that their descriptions will be skipped.

FIG. 40 shows syntax of TableOfPlayLists(}.
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data of all mark thumbnails are collectively managed by one mark.tdat. The thumbnail picture data are
the data obtained by coding an image by JPEG for example. The following describes the syntaxes
and semantics of these four files. "menu.tidx" and "mark.tidx" have a same syntax structure. FIG. 41
shows the syntax structure of "menu.tidx" and "mark.tidx". version number is a 4-digit number
representing the version number of this thumbnail header information file. length is the number of
bytes from the byte immediately after this length field to the last byte of menu.tidx/mark.tidx.
number-of-thumbnails is the number of thumbnail pictures stored in menu.tdat in the case of
menu.tidx and the nu r.of thumbnajl pictures stored in mark.tdat in_the_case of mark.tidx. to block
size indicates trg%r%eer%%%%g 0 b%ci?r!] %%ﬁﬁff&at%i%?he? 4SE of ARGtk and the size of one to

block in mark.tdgt in the f mark,tidx. This size, 66.is,based.on a unit.of 1024, hytes. For example,
to block size=l iné‘éyiessfck?agt?tﬁ%as]ize éfa g/(rlféjL tso%bl%% ?f]f(_)EHab%tgf aéanéL %%{ﬁbn%%%icture must be

stored in PlayList files recorded to a volume (disk) are included

in TableOfPlayList (). TableOfPlayLists{} indicates the
sequence of reproducing the defaults of the Playlist in
the volune.

lenﬁth 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 ElayList_file_name indicates
the file name of the PlayList.

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

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

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

about the picture pointed by a mark thumbnail, namely a
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one to block. number of to blocks indicates the number of 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 UlAppIinfoVolume() and UlAppinfoPlayList () . 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 poftgttbypthtitibnail ineleR e FRE Vakielsr et 6 t5 biveR uid réféleritesithe value of to block
id in the syntax of menu.tdat. In the case of mark.tidx, one to block in mark.tdat is indicated. This to

block stores the-PicRirE Hats6 7 poittéd By tRumbhalf index. ThE vRRRYSFreEfo frblBek itfeferences

the value of to hlock id iT the syntax of menu.tdat. )
1s collectively managed by one menu.tidx. The picture

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

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

The following describes the syntaxes and semantics
of these four files.

"menu.tidx” and “mark.tidx” have a same syntax
structure. FIG. 41 shows the syntax structure of
“menu.tidx” and “mark.tidx”.

version number is a 4-digit number representing the
version number of this thumbnail header information file.

length is the number of bytes from the byte
immediately after this length field to the last byte of
menu.tidx/mark.tidx.

number of 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.ﬁidx.

tn_block size indicates the size of one tn block 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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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 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 fhumbnajh pigture painted y fhumbpail index. FIG. 42 shows the syntax structure of

"menu.tdat” and "mark.tdat". "menu.tdat" and "mark.tdat" have a same syntax structure. to block is an
area in which opg enceded shurabnail picture: issstered: The byte lengtfy ofbare pieas1ef&8 thumbnail

picture is equal toor less than one to block. The first byte of one picture data must match the first
byte of to blockis 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 thumbnail index
field. The wvalue of OxXFFFF 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 UlAppInfoPlayList{). 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 of tn block id in
the syntax of menu.tdat.

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

is indicated. This tn_block stores the picture data
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In the case of menu.tdat, the size of one to block is indicated by to block size in menu.tdat. In the case
of mark.tdat, the size of one to block is indicated by tnblock 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-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 onep i [bleck. M torhlagkpatin useqray berincluded n the- tn_block sequence of
menu.tdat and mark.tdat. For example, todelete a certain thumbnail, the “thumbnail index entered in

the header inforraation filerofdhatthumbnad risdeleted. Hitke pigture data file efitheithupmbpgil has 69
not been changed at all, a to block not in use is generated in the to block sequence. FIG. 43
schematically shbws:=haw: thumkailkpictutelat .
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 thumbnaill picture so that the data length of
one encoded thumbnail picture becomes equal tc or less
than the wvalue of 1024*tn block size.
horizontal picture size indicates the number of
horizontal pixels of the encoded thumbnail picture
pointed by thumbnail index.
vertical picture size iﬁdicates the number of
vertical pixels of the encoded thumbnail picture pointed
by thumbnail_ index.
display aspect ratio indicates the display aspect
ratio of the encoded thuﬁbnail picture pointed by
thumbnail index.
FIG. 42 shows the syntax structure of “menu.tdat”
and “mark.tdat”. “menu.tdat” and “mark.tdat” have a same
syntax structure.

tn block is an area in which one encoded thumbnail

picture is stored. The byte length of one piece of
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data are stored in to block. As shown, the byte length of one thumbnail picture is equal to or less than
one 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 | ted. when the_ user. specifies IN time and OUT time from the r rocﬂycible range
of a Real PIayLé?%ﬁgpe%%\eﬁl a%lgﬁ&rrﬁ inl%ee?ggr%dﬁcétigﬁ in]tgr“f’/al-\l/;v ich t%releus%?w%%?s? o' view. FIG.

47 shows the cangentof the [alationshin between. clip andiPlaypist whep the [gprogetion inerval of
ete a

a Real PlayList is partially deleted. The Playltem of 70 the Re ay-List is changed so that only the
necessary reprggduetionepertion of the Clip AV stream is referenced. Then, the unnecessary stream
portion of the Clip AV -

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.

Fach tn_block is distinguished by the value of
tn block id at the time when it appears in the for-loop
in the syntax. The tn _block id in menu.tidx is referenced
by the ref to_tn block_id in menu.tidx. The tn block id
in mark.tidx 1s referenced by the ref to tn block id in
mark.tidx.

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

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

is deleted. If the picture data file of the thumbnail has
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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. 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 mess etlsh%ven 'ﬁVlrtu Play t refer th%stre m, portlon of the Clip referenced
by this Real Play ISt exists; If this I'-%eal Iay |st is de wﬁuallls}aﬁlst Wil also be deleted. Is

it OK?" Alternat&}/@l%ﬂ%sgggd pf deleting  the;ahgve-m nggr&%d_ Virtual PlayList, "Minimize" process

shown below is performed on the Real PlayList. 71 FIG. 48 shows the concept of the relationship

between Clip, Real Playlsigtand: Yiruial Blaykistaftey mipimizeeding. Miniaize geiingebanges the
ayltem

data are stored in tn block. As shown, the byte length of
one thumbnail picture is equal £o or less than ons
tn_block. A tn block not in use may exist in a tn_block
sequence.

The following describes the concept of a PlaylList
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 siream 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 PlaylList is created when the user
specifies IN time and OUT time from the reproducible
range of a Real PlaylList to create a PlayItem in the
reproduction interval which the user wants to view.

FIG. 47 shows the concept of the relationship
between Clip and PlayList when the reproduction interval

of a Real PlaylList is partially deleted. The PlayItem of
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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 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 ATGhdisgantinuity-RaiRtand has-pakpne ATCiseguense. It is, asaumeddhat the ATC
discontinuity point is generated only when the stream data of a Clip AV stream file are partially

deleted by editingforexamplenNamely,cas showndnEIGS. AT andrddnwhien themdataof @ne Clip AV
stream are partially deleted and the remaining data 72 portion is compiled into one Clip AV stream, the

Clip. h.as an ATThdisgoritineityrposatsandea plusality af AJG- tseaueaces. Heor@kampl®, as shown in FIG.
9.1t 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. 1If 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
porticn 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 1s given: “A Virtual
PlayList referencing the stream portion of the Clip
referenced by this Real PlaylList exists; if this Real
PlayList is deleted, the Virtual PlayList will alsc be

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

shown below is performed on the Real PlayList.
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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-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 threé KT C-“Sectlerices aind threecSTC-sefjuehees; ahileitheshisconly one
program-sequence. This program-sequence extends over the boundaries of ATC-sequences and
STC-sequence THeSBRowihEFdedteibes TRe rélaidnshist bEtdar CIiblawiriyLisE den the data of
a Clip AV stream is partially deleted as described above. FIG. 51 shows the relationship between Clip
and 73 PlayListWhRéR e Cif HV Bfeartl 6P wWRICheC PAisEP tha i gadiafy deRied Tt Bassumed

that the Clip beforfe eigitian h%ve gne ATC-sequence and three STC-sequences.
of the Real Playlist so thalt only the stream portion of

the Clip necessary for the Virtual PlayList is referenced.
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 streamn.

ks described before, when an AV stream is newly
recorded as a Clip file, the Clip includes no ATC
discontinuity point and has only one ATC-sequence. It is
assumed that the ATC discontinuity point is generated
only when the stream data of a Clip AV stream file are
partially deleted by editing for example. Namely, as
shown in FIGS. 47 and 48, when the data of one Clip AV

stream are partially deleted and the remaining data
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The value of offset STC id[O] associated with this ATC- sequence is zero. It is assumed that the
STC-sequence 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=1. The Clip after editing has two ATC-sequences and the
STC-sequence with stc id=1 is divided into two STC- sequences. The value of offset STC id[O] for the
first ATC-sequence is set to zero and the value of offset_STC_id[l] for the second ATC-sequence is
setto 1. Namely, the stc_id of the last STC-sequence in the first ATC-sequence and the stc_id of the

first STC- seque in the second ATC éequ nce haveéh Iue 1. Conse(%té ntly, the values
of ref to STC id o? &Iayflemi’i and Pla ff ?he editsd VA ]ﬁ§7t he&d &Rh3Aged. When

partially deletlngltlh%q_l@taaojsg qutpﬁg rgaﬁ] flllg thglglrtua&ﬁlf @LESI %1? u%ng gns deleted portion
A an

need not be changed in any manner. Th e ATC discontinuity poin e generated 74 in each

Qip A stream<sayhabeuen the sireamala 2t bemidle Rortipa of he Clip A gtream has been
deleted, the Clip file need not be divided into two. Further, by

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-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
asswmed 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 prdgramwsequence. This program—-sequence extends over
the boundaries of ATC-sequences and STC-sequences.

The focllowing describes the relationship between
Clip and PlaylList when the data of a Clip AV stream is
partially deleted as described above.

FIG. 51 shows the relationship between Clip and
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use of offset_STC_id for STC-id of the first STC sequence on each ATC-sequence, 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 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. Itis

also assumed that:the SkCrsrauence with steaid=-indhe Clip haninysedhy flayitem2 and

Playltem3. It is assumed here as shown that the AV stream data of the portion not in"use by Playltem2

and Playltem3 besdeleted: for the AVistteam data of ¢he sSTesequBAEe With sta id=| i pgATC
discontinuity is permitted in the Clip, two Clip files are obtained after editing, Clip-A and 75 Clip-B.

This requires tosshangeg¢he mame aktheTCHp fileu which isireferenced by Playdtemshand Playltem4.
Namely, when the data of a Clip AV stream file are partially
The wvalue of offset STC id[0] associated with this ATC-
sequence is zero. It is assumed that the STC-sequence
with stc=1 in the Clip be in use by Playltem2 and
PlayItem3. It is assumed here as shown that the AV stream
data portion nof in use by Playltem? and PlayvItem3 be
deleted for the AV stream data of the STC-sequence with
stc=1.

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

Consequently, the values of ref to STC id of
PlayItem3 and Playltemd of the edited Virtual PlaylList
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.

Thus, the ATC discontinuity point can be generated

14



deleted, the contents of the Virtual PlayList 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 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 1o . the disk (recording medium 10).is set to a predetermined value, thereby
J9 thedisk (recording mediup 10) s set g 7

causing the number o lip e%t% reac %ﬁlen’upp%r |m|,\7vh|clﬁecﬂsatb &s ﬁ]terr@‘e&%:%r |ﬁgaev% through

e T A s e ool W lptyg i e o
solves the abovgsmentioped ;prablems; To.he morg spegilic, theRreseat invepyepcan 4.,

use of offset STC id for STC-id of the first STC sequence
on each ATC-sequence, 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 permitted in the Clip, if a Clip
AV stream is partially deleted, the Clip file is divided
into two and shows the relationship between Clip and
PlayList at that time.

As with FIG. 51, it is assumed that the Clip before
editing have one ATC~-sequence and three STC~sequences.
The value of offset STC id{0} associated with this ATC-
sequence 1s zero. It is also assumed 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 stream data of the portion not in use by PlayItem2
and PlayItem3 be deleted for the AV stream data of the
STC~sequence with stc id=1. |

If no ATC discontinuity is permitted in the Clip,

two Clip files are obtained after editing, Clip-A and
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shorten the time necessary for reading all Clip files at starting the reproduction of the disk and storing
them into the memory of the reproduction apparatus. The present invention can also set the number
of files recordable to the disk to a level below the upper limit. In addition, the present invention can
shorten the time necessary for changing the Virtual PlayList in the disk when the data of a Clip AV
stream file are partially deleted. FIG. 53 shows the relationship between Clip and PlayList when a
Clip AV stream of which CPI is TU map is partially deleted. The Clip before editing has one ATC-
sequence. The value of offset-arrival-time[O] associated with this ATC-sequence is zero. It is

assumed that Pliylteml, Playltem2, Playltem3, and Playltem4 of the Virtual PlayList reference this
ATC-sequence. it isPalsu erb W8 Shgwh that e RYSstidafn BaBenctin Ui by By Plafitem are

deleted from the AV %reiam of the ATC-Se uenﬁ%Thte Cgrafter editing has two ATC-sequences. The
value of offset afrival ime[O] asSoiatet Wit the'firét AT qlieRide I8 to 2Ef8%Nd the value of

Quset-amya-imGlLAseaRaiedeth e Seopl ATCLRLIEIOF 13 20U Y2 ] [ greater than
deleted, the contents of the Virtual PlayList 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 memory (incorporated in the controller 17) of the
reproducing apparatus (the moving picture
recording/reproducing apparatus 1). This also presents a
problem of increasing the number of Clip files by editing
if the upper limit of the number of files recordable to
the disk (recording medium 10) is set.to a predetermined
value, thereby causing the number of Clip files to reach
the upper limit, which disables the recording even
through there is still a free area on the disk.

{2) The time necessary for éhanging the Virtual PlayList

in the disk is too long when the data of a Clip AV stream
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and smaller than IN_time3. Namely, the values of IN time and OUT-time of Playltem3 and Playltem4
of the Virtual PlayList need not be changed. When patrtially 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, it is known that IN
time3 and OUT_time3 of Playltem3 point the second ATC-sequence. The following describes a
system for recording afd erefb‘?édlkﬁf[igl%éi&étﬁming a DVR application structure with reference to
the block diagram of the moving picture recording/reproducing apparatus 1 shown in FIG. 44. For
example, information recordedto"a Fatording SMetiin 30 dttstituted By arcoptiRal dizk#slread by a

78 read section 1rlo%f1a gggrodgﬂci section 61. A demodulator 12 demodulates the data read by the
read section 17Fr6m the fecording mélfidrh TP&d SippliesithePresent invention can

shorten the time necessary for reading all Clip files at
starting the reproduction of the disk and storing thém
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 tine
necessary for changing the Virtual PlayList in the disk
when the data of a Clip AV stream file are partially
deleted.

FIG. 53 shows the relationship between Clip and
PlayList when a Clip AV stream of which CPI is TU map is
partially deleted. The Clip before editing has one ATC-
sequence. The value of offset arrival time[0] associated
with this ATC~sequence is zero. It is assumed that
PlayIteml, Playltem?, Playltem3, and PlayItemd4 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 Tthe AV stream of the
ATC-sequence.

The Clip after editing has two ATC-sequences. The

value of offset_arrival time{0] associated with the first
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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 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 (S) and outputs them to an AV decoder 16 and a multiplexer 2S. 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 sigpalfroma,terminal 1.8 and t%grocpt%ixqu ﬁ?g.iov%i?nal fram a terminal 19. An AV

encoder 23 of a recording section 62 Is supplied with a video sigha ff6m & terminal 21 and an audio

signal from  teginal.22 tha video,5ignalis alsos sunplieddo videp Aalyzer 24. e video signal

outputted from the AV decoder 16 s supplied as required to the AV encoder 23 and the video

analyzer 24 instead 0f79ethevideq sighakinputigd from thesterminal 21. The AV,gAcedel.23 encodes
the inputted video signal and audio signal and outputs the resultant video signal

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

and OUT_time of Playltem3 and Playltem4 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 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 PlayItem3 is greater than
offsetmarrivalmtime(=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/repfoducing apparatus 1 shown in FIG. 44.

For example, information recorded to a recording

medium 10 constituted by an optical disk is read by a
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(V), the resultant audio signal (A), and the system data (S) corresponding to the encoding to the
multiplexer 25. The video analyzer 24 analyzes the inputted video signal and outputs the analysis
result to the controller 17. In a terminal 33, a transport stream is inputted from a digital interface or a
digital television tuner. The transport stream is supplied to the demultiplexer 15 via a switch 27 and to
a multiplexed stream analyzer 26 and a source packetizer 29 via a switch 28. Signals outputted from
the multiplexer 25 via the switch 28 can also be supplied to the multiplexed stream analyzer 26 and
the source packetizer 29 instead of the signal from the switch 27. The multiplexed stream analyzer 26
analyzes the inputted signal and outputs the analysis result to the, controller 17. The source
packetizer 29 pgggesﬁzggqfr%%plﬁjeé) ljs%ig%afaeﬁ(f %/éblﬁfé%qhgeré:sull?arht éa(:ke Stoan ECC encoder

30. The database quipbitegJiom e, SpfRlet LT 13 70 sypRlig o the EGE encoder 30. The ECC

encoder 30 attaches an error correction 80 code to the input signal'to e eit andaoutputs the

resultant data to; mqaiiator 34, The fpadulator 31; modylates ihe datajgputied from.the ECC

encoder 30 and
demodulated data to an ECC decoder 13. The ECC decoder 13

separates the data supplied from the demcdulator 12 into
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 (&), 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 is also
supplied to a video analyzer 24. The video signal
outputted from the AV decoder 16 is supplied as required

to the AV encoder 23 and the video analyzer 24 instead of
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outputs the modulated data to a write section 32. The write section 32 executes the processing of
writing the data inputted from the modulator 31 to the recording medium 10. The controller 17 has a
storage section 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 maving picture recording/reproducing apparatus 1 itself
encodes an augl?(l)eviggg? %Pgn%)fgﬁé‘ %rleclorl s ﬁ’ee %nc?c%é)eﬂ([j %cﬁoe%/%re%l%?g%a%%rom the terminal 21 and

the terminal 22 of the regording,secfion 62, & vdeg signal apd an audlo signel aenauted, )

respectively. The video signal is inputted 81 in the video analyzer 24 and the AV encode

audio signal is alse inputied ke AV engoder g theAY encader 23.encodes the inputted video
signal and audio

{V}, the resultant audio signal (A), and the system data

(§) corresponding to the encoding to the multiplexer 25.

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

In a terminal 33, a transport stream is inputted
from a digital interface or a digital television tuner.
The transport stream is supplied to the demultiplexer 15
via a switch 27 and to a multiplexed stream analyzer 26
and a source packetizer 29 via a switch 28. Signals
cutputted 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 correction
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signal and outputs the resultant encoded video stream (V), encoded audio stream (A), and system
information (A) to the multiplexer 25. The encoded video stream (V) is a MPEG-2 video stream for
example and the encoded audio stream (A) is a MPEG1 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 mul%%leg%ed stE?eamplilncéalyszle(iI %ﬁar;ccf th%nscocﬁcgge ﬁgcl?er%%e?légpjfﬁé‘s s‘%ﬁﬁ‘ce packetizer

29 encodes theaguhyltiplexe.stisam nian A¥siream conslityied y spurcespackets in

accordance with the application format of the recording medium 10. 'stieam is added with an

‘error 82 correctioneneadey e BEE-(Ergrohenking and Garragion) eageer 30, thg fesultant

stream being modulated by the modulator 31 to be inputted in the write
outputs the modulated data toc a write section 32. The

write section 32 executes the processing of writing the
data inputted from the modulator 31 to the recording
medium 10, -

The controller 17 has a storage section 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 16.

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 audioc videc signal and records the encoded audio video
signal.

From the terminal 21 and the terminal 22 of the
recording section 62, a video signal and an audio signal

are inputted respectively. The video signal is inputted

81



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 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 contrgls r%?]sele ted recording method. When recaording an jinput transport stream in a
transparent ma%ﬁer%, the ﬁé%seﬁor?rs}t?ggrzr%g ir%utfae#n%?h% r%HItiS%i%g@s?re%l{n an%ﬁﬁe?%%d the
source packetigqrg% .lsqﬁssegfggthiﬁ% p %%es:ajlng&% t r\pee {1%00(5%@920}( the,IA\é ségam to the
recording medium10is the same as the above-mentione record?ng of input audio 83 signal and

video signal by gncoding them. \Yhequrecording a1, joput iranspolt siream by 16 e06edigg it the input
transport stream Is mputted n

signal and outputs the resultant encoded video stream (V),
encoded audio stream (A), and system information (A) to
the multiplexer 25.

The encoded video stream (V) is a MPEG-2 video
stream for example and the encoded audioc stream (A) is a
MPEG1 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 BV
synchronous.

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

- multiplexed stream. The multiplexed stream is a MPEG-2

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

medium 10. The AV stream is added with an error
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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 to the recording medium
10 is the same as the %b.ove-mentio eti?recordin' of the input audio video signals by encoding them.
The moving picFu%If%gorh?r%/ree%‘Fgé{}zci d aﬁBgra%Esc 1'Fecords S A 4iéam it and, at the same
time, records the application,database infoymation associated with this file. The application database
nformation is G LBy the Lot T The it I AAor s the Eonitller 17 ncludes the

moving picture i eharadigristics ipformatian o theyvidso aalygsr 24 ne AVisiream,

characteristics information from the multiplexed stream analyzer 26, and the user command
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 such as digital TV broadcast inputted
from & 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 recordinq'
input transport streams. One is the recording in a
transparent manner and the other is the recording by
perforning 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 usey 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 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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information from the terminal 20 which is 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 infogmatian also, includes %E%tin@#ofetm__soi ar?§ g’gglﬁr_nage indicating information is
u

inputted in the multiplexer 25 via the controller 17. When multiplexing the encoded picture of the

mage of the mark pointsncfeaied by dhe,goatoller: the. mulplexer 25 i the.address
ro

information on that encoded picture AV stream to the controller 17. The 85 controller 17 stores the
type of charactesistie image Dy, refating:it to,theradgress infomation.on the AV, stieai ; of that encoded

icture.
P 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 nultiplexer 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/reproducing apparatus
1 records an AV stream file and, at the same time,
records the application database information associated
with this file. The application database information is

generated by the controller 17. The input information

into the controller 17 includes the moving picture
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The 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- 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 Sequencelnfo.
The program cog;lents change informatig_)n in the AV stream éovide,s the data to be stored in the

Programinfo. The arrivalima and addrass iRform3tion i the RE stredftis’6ratfii’thé Hbove-

mentioned TU rrﬁ?b%é:(%l?eg gg%%%iln a fransport sfream TBLIJg%d from the termln%IQBS in a transparent

mariner, the mu ed stream ana )E}fearc 6 detects the mage%? ¢ 86 %ﬁ%?nac%enstics mark points in

the AV stream tg,gepegale. iy ype,and address infermation, This jnformation prgvides the data to be
stored in the ClipMark.

information from the terminal 20 which is the user

interface.

The moving picturé 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 polnt, and CM start/end points for
example in the input video signal. This information also
includes a thumbnail of this image. The image indicating
information is inputted in the multiplexer 25 via the
controller 17.

When multiplexing the encoded picture of the image
of the mark points indicated by the controller 17, the

multiplexer 25 returns the address information on that

encoded picture AV stream to the controller 17. The
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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 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, mana infarmation_(info.dvr), for the recorded contents of the. recording medium 10,
g %?BT %{h&lf 5 e o1 Ch g%

and the thumbnail information. As with an A streéfrﬁ,e these pieacreaéC ®HAtabASe I iafioh are

processed by the.FECC; (Error. Chgcking and Garrectign) encoder 30 and the madulator 31 to be
inputted in the write secgt%n 32. On the basis of the contro %%g?’na?%iv%rﬁ gy %chc{/gn %oﬂ%ﬂ?, the write
87 section 32 regcprds, this database informatian to the recording medium 10 as application database
information. The following describes the basic operations of

The AV stream characteristic information from the
muitiplexed 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-
picture time stamp and address information, STC
discontinuity information, program contents change
information, and arrival tfime 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-
nentioned 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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reproduction. The recording medium 10 records an AV stream file 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 stréBfRe heEdsddrg Tof el rebrodtictionor this PiyEist dAtedSorfsd  fié Héad section

11 reads this AV stream from the recording medium 10, which is inputted in the source depacketizer
14 via the demodifator 5 it e T decdder 1388 Fhe sutbe depekBizer A converts the AV

stream having e APRIGAION.Lrma o1 s fecording medium o &Sifgp which can be nputied n

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 boock 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-menticned input
information, the controller 17 generates a database (Clip
Information) of AV stream, a database of the Playlist,
rmanagement information (info.dvr) for the recorded
contents of the recording medium 10, and the thumbnail
information. As with an ﬁV’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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15. The demultiplexer 15 inputs, in the AV decoder 16, the video stream (V), audio stream (A), and
system 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 halfwacg/fhth(%l cq troller 17 |gs§trH(itSs tge J%gaeﬂag sectlolr% 11 to read t e d%tt? from the address

sect 1o YEoor inktormati
of a source packe aving thearrival time neares? eseépec mﬂﬁme.%rt er, Wﬁen the user

selects a mark from the. program.indexing point and. scene change_ point of.a program stored in the
ClipMark in therc?l%olﬁ oj?ﬁ%gg)%@ Blpeéa&mfxoe, this ls% eaglﬁﬁa %p@%ﬁ)%]aiéepe%%rr%g%%/lgg displaying to

the user interface a thumit}péa\ilf@flggdﬁ gOchQ% g}dle%(&g Q(?ligt gralg scene, change paint of a program

stored in the ClipMark and selecting an image therefrom
reproduction.

The recording medium 10 records an AV stream file
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
feads the application database information from the
recording medium 1G, the database information being
inputted in the controller 17 via the demodulator 12 and
the ECC (Etror Checking and Correction) decoder 13.

Cn 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 contreller 17 instructs the read section 11 to read
the AV stream file.necessary for the reproduction of this
PlayList. 1In response, the read section 11 reads this.AV
stream from the recording medium 10, which is inputted in
the source depacketizer 14 wvia the demodulator 12 and the

ECC decoder 13.
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by the user), the controller 17, on the basis of the contents of the Clip Information, determines the
read position of the AV stream supplied from the recording medium 10 and instructs the read section
11 to read that AV stream. Namely, the controller 17 instructs the read section 11 to read the data
from the I-picture at the address nearest to the address on the AV stream in which the user-selected
image is stored. The read section 11 reads the data from the specified address and these data are
inputted in the demultiplexer 15 via the demodulator 12 and ECC decoder 13 to be decoded by the
AV decoder 16, thereby reproducing the AV data indicated by the address of the mark point picture.
The following describes the editing of AV streams by the user. When the user wants to generate a
new reproduction route By 8pEEIRARG tHteRgFEGRICRTIntefvatSBY &f AV SireafY rédor@éd to the
recording medium 10, the information about the IN-point and OUT-point of the reproduction interval

are inputted frofFRetErminal 26790 6FthbUser fitaface ntd iive E6MPBIRREAT. R EBntroller 17

enerates a database of a group (PlayList) of AV stream reproduction intervals (Playltems).
9 fﬁto a sé&eg%(JhXch)can e inputé%d %n the demuftiﬁ&exeg

15. The demultiplexer 15 inpufs, in the AV decoder 16,
the video stream (V), audio stream {(A), and system
information (S} constituting the reproduction interval
(PlayItem) of the AV stream specified by the controller
17. The AV decoder 16 deccodes the video stream and the
audio stream and outputs the resultant reproduction video
signal and reproduction audio signal from the terminal 18
and the tgrminal 19 respectively.

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

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

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

(for example, this selecting operation is performed by
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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 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 recordecg. to tﬁe recording medium 10 and connect these reproduction intervals seamlessly. In
this case, the controNiar 17 st g@ﬁ@raﬁé S databasd F§ grolp PRI Ist) AT Streh#t reproduction
intervals (Playléeénﬁ)n%nq Rﬁgiﬂl}{ re-egcgge agg re-multiplel%( the video s%rea@ in the proximity of the
connection point between the reproduction intervals. 91 First. the infofhatioR of the pictird™df the IN-

mi)”t and OUT-point of the, repradycfion.jaterval iy inpytted from the terminal 20 of ts uger interface
by the user), the controller 17, on the basis of the
contents of the Clip Information, determines the read
position of the AV stream supplied from the recording
medium 10 and instructs the read section 11 to read that
AV stream.

Namely, the controller 17 instructs the read
section 11 to read the data from the I-picture at the
address nearest to the address on the AV stream in which
the user-sélected 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 IN-point and OUT-point of the

reproduction interval are inputted from the terminal 20
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the controller 17. The controller 17 instructs the read section 11 to read the data necessary for
reproducing the 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 tl%e ultiplexer 25. Next, the demultiplexer 15 separates the inputted video stream
into a video stre3m (%e a%sa%%iol B{rEam AT, aRESyshsm GitBin&torRES) he vided stream includes

"data to be inpuggglti:nrt elé\r/ dlefzodgquég" %nd "dat§ tg e directI%z inputted in the multiplexer 25." The
former data is required for re-encoding: Which are HESSHENTEY Hhe AVVALSBHet 168 b fe-encoded

by the AV encoder 23, t Pr ide 2 '(}eo stream. The latter data copied 92 from the original
. duc . . . .
stream without re-encoﬁng e al?\éﬁloost}iégnjﬁ%%dlt%ges%/gfien’? in oﬁrﬁzﬁlo%eénrse%dlrectly inputted in the

multiplexer 25. 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
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
controlier 17 changes the contents of the Clip
Information file.

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

between the reproduction intervals.
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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 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 Sil, 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 $tfédm IHpitted Fror e ayitaf intérfadelsiihe tedinale3, IYenerates a

Clip AV stream file, and records it. In step 512, the controller 17 generates the Clipinfo (FIG. 8)
associated withRRe Abo?& Mo A 83 strBam MBI AEISS 5238, thethntidller §7 generates the

Sequencelnfo (FIG 13) asds%:iated V\ﬂth the above-mentioned ) ,
inputted from the terminal 20 of the user interface into

the controliler 17. The controliler 17 instructs the read
section 11 to read the data necessary for reproducing the
picture of the IN-point and the QUT-point. 1In response,
the read section 11 reads the specified data from the
recording medium 10, these data being inputted into the
demultiplexer 15 via the democdulator 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 re-encoded} and the video stream re-
multiplexing method, and supplies the determined methods
to the AV encoder 23 and the multiplexer 25.

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

to provide a video stream. The latter data are copied
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AV stream file. In step 514, the controller 17 generates the 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 517, the controller 17 records the Clip Information file (FIG. 8) in which the above-mentioned
Cliplnfo, Sequenceinfo, 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 Sil through step S16 operates at_the same time. The following describes an exemplary operation
for generating thEBeduthcaintg tBRS: 13 46h HewlyC HcoFding ar A Stream 38 e Yith
reference to the 94 flowch?ﬁshown in FIG. 55. This processing is executed. in the multiplexed stream

analyzer 26 showrt (PFIG M. I Gtep B3 the RORTORr 177 séts thé'firsgCt Ly inputted

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 mcdulator 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
cperation 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 records it.

In step 512, the controller 17 generates the

ClipInfo ({FIG. 8} associated with the above-mentioned AV
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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 533, 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 532; if the decision is Yes, the procedure goes to step
S34. In step S34, the multiplexed stream analyzer 26 checks if STC discontinuity has been detected.
If the decision is NO, the procedure returns to step 532; if the decision is YES, the procedure goes to
step S35. It should be noted that, in the case of the PCR packet received first after starting the
recording, the ptb&&diite aldidys goes to step S35. In step 535, the multiplexed stream analyzer 26
gets the number (address) of the transport packet which transmits the first PCR of the new STC. 95 In
step 536, the controller 177etd fie above- éntigtiebisacket ndmberas #id-ssurepacket number at

which to start the STC sequence. NameIY SPN STC startis
Sequenceinfo {(FIG 13} associated with the above-mentioned

AV stream file.

In step 514, the controller 17 generates the
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, SequenceInfo, 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 Sil through step 516 operates at
the same time.

The following describes an exemplary operation for
generating Lhe Sequencelnfo (FIG. 13) when newly

recording an AV stream as a Clip with reference to the
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set. At the same time, a new stc id is set. In step 537, the controller 17 gets the display 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 S51, the multiplexed stream ag lyzer 26 checks if a transport packet including
PSIISI has beer, TBEGIEA.TIG PaHspdrt packet of PSISHS PAT BNIT: ST Sackets: 15 B8 more

specific. SIT is a trapsport packet whicc? describes the service information of a jal fransport
stream specifie& %y%ﬁ‘éf Mﬁt%ﬁ%?& nssegerpqugl‘?‘ﬂ%gg é%gism??ig o"“,] the %rﬂ%méﬁ Zr?e'turns to step

2(2 a5|§>Zle rif 2’[2e decision is i/gssgpgpr)@g?gunteh%o%%@tsgge l5@&'12. A Sge&§5% tgeg’ggléiglexed stream
transport packets to the start point of the ATC sequence.
Namely, SPN ATC start is set. AL the same time, atc id
and stc_id are set.

In step 832, 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 533, the multiplexed stream analyzer 26
checks if the PCR packet has been received. If the
decision is No in step $33, then the procedure returns to
step 832; 1f the decision 1s Yes, the procedure goss to
step S34.

In step 3534, the multiplexed stream analyzer 26
checks if STC discontinuity has been detected. If the
decision is NO, the procedure returns to step $32; if the
decision is YES, the procedure goes to step 835. It
should be noted that, in the case of the PCR packet
received first after starting the recording, the
procedure always goes to step S35.

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

transmits the first PCR of the new STC.
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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 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 S53, the controller 17
gets the number (address) of the transport packet which transits a new PSI/SI and its contents. In
step S54, the controller 17 generates the information of Program-sequence to generate

Programinfo(FIG. 15). In_step S55, the controller 17 checﬂl;s if t31 last transport packet has been
inputted. If the decision i%slf\lositfﬁ% p‘cfggéd&tr%ereﬁﬁﬂg@ Lieps 67 iﬁtﬁgsde%oﬁ YE&s, the

processing comes to an erﬁd.Th following describes.an exemplary operation for._generating EP map
with reference tﬁ?ﬁg OWC aﬁas(l%\?v% %9%%6?@7%3%?&%%@%%%%08 ergal%lihgtmultiplexed

stream analyzer, 2§ showy in £1G. 44:In siep 74, the, multilgxed seampanalyzerds, .

set. At the same time, a new stc _id is set.

In step 537, the controller 17 gets the display
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 $32; 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 1f a transport packet including PSI/SI has been
received. The transport packet of PSI/SI is PAT, PMT, SIT
packets, to be more specific. SIT is a transport packet
which describes the service information of a partial
transport stream specified by the DVB standard. iIn step

351, if the decision is No, the procedure returns to step
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sets the video PIP of the AV program to be recorded. If the transport stream includes two or more
videos, the 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 isdNa in SIEP{3. iearocedues ehuins te;slen, 12 1L dggision s Xas, fhe procedure
goes to step 574. In step S74, the multiplexed stream analyzer 26 checks if the payload of the PES
packet starts wiglh the first byte of sequence-header-code ("Ox00000IB3" of 32- bit length) of MPEG
video. If the decision is No in step 98 S74, the procedure returns to step 572; if the decision is Yes,

the procedure goes to step 5i%in step,5ihdhacontplerddusastbecuien yoer 26
checks if the contents of PSI/SI have changed. Namely, it
is checked whether or not the contents of PAYT, 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 $5i. 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 transport packet which transits a new
PSI/SI and its contents.

In step S54, the controller 17 generates the
information of Program-sequence to generate
ProgramInfo (FIG. 15).

In step 555, the contreller 17 checks if the last
transport packet has been inputted. If the decision is No,
the procedure returns to step S51; if the decision is Yes,
the proceséing comes bte an end.

The following describes an exemplary operation for

generating EP_map with reference fo the flowchart shown
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transport packet as an entry point. In step 576, gets the packet number of the above- mentioned
packet, the PTS of the I-picture starting with the above-mentioned sequence-header-code, and the .
PID of the video 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 572. 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 blosk diagram of fhe, moving picture recoding/rgnrgduging apparatus 1 shown in
FIG. 44. In step 591, the controller 17 records a Clip AV stream. In step 592, the controller 17

generates Playkist() : (FIGx 3%) constitsied,byiRiayitermdFIG.36) which sgvers; 99 all reproducible
range of the above-mentioned Clip. If there is an STC discontinuity point in the Clip and PlayList() is
constituted by two or morg Playiems;the the multiplexed stream analyzer 26

sets the video PID of the AV program £o be recorded. If

the transporl stream includes two or more videos, the

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 1f 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 indicater” 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 S73, the procedure returns to step
572; if the decision 1s Yes, the procedure goes to step
S574.

In step 874, the multiplexed stream analyzer 26
checks if the payload of the PES packet starts with the
first byte of sequence header code (“0x000001B3” of 32-

bit length) of MPEG video. If the decision is No in step
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controller 17 also determines the connection condition between the Playltems. In step 593, the
controller 17 generates UTAppInfoPlayList(). UIApplnfoPlayList() 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 595, 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.Sill, tnh reproduction of one Real PlayList rec dtq isk (the recording medium
10) is specifie(;% t?l[rldugent%ep tfs%?‘?rﬁ%ﬁ%é%ﬁ% %ro% tﬁeIC E?Ep%cr)%bti%rﬂgcrggee éfet‘ﬁjatc’ R&Al PlayList, a

reproduction 100 interval pcq{%tegpélclghggjgt 88% g)L&'IO'-pg'tnéEijs gg%cified through the user interface. In
step 5112, the controller 17 checks if the '

In step 575, the controller 17 uses the current
transport packet as an entry point.

In step S76, 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 to 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 is inputted last. If the current
packet is not the last packet, the procedure returns to
step §72. 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 PlayList()

(FIG. 31) constituted by PlayItem (FIG. 36) which covers
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reproduction interval specifying 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 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 mformatl thls step is skipped. The sub ss infor n is stored in the
SubPlayltem in ﬁibmlg féyfls?%u?ls ur?ne%%silry%r%e descrlp(ilon 0 ﬁe prgcs 2 ||§’\/ent(‘)fog so that its

description will Q?ng@gp?g Iapns @él&?%o ctontqg)jlhlgr 17cgen rates tF},’nglclft( (FIG 28) on the basis
of the user-specified 101 repro uctlon range informatio the connection OI‘IC?'[IOI’] In step 5116,

the controller 1%,gengralgs; ;s constituted by two or more PlayItems, the
controller 17 also determines the connection condition
between the Playltens.

In step 893, the controller 17 generates
UIAppInfoPlayList(}. UlAppInfoPlayList (] includes 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 description will be skipped
herein).

In step 596, the contrecller 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 S111, 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 reprocduction
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UlAppInfoPlayList(). UTAppPlayList() includes the information for describing the contents of PlayList
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
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 eaght groupiofghenuser-sgleated geprodugtion intervals: FiG: 60 shaws the fowchart
describing a method of PlayList reproduction. In step 5131, the controller 17 gets the information
about Info.dvr, Chip-infatmation filee A02rPlayltistfle, and thumbnail file to generate a GUI screen
showing a list of PlayLists recorded to the disk (the recording medium 10), displaying the generated
list In step 5112, the controller 17 checks if the
reproduction interval specifying operation by the user
has all been completed. If the user wants to select an
interval to be réproduced following the above-specified
reproduction interval, the procedure returns to step S1i11.

If the reproduction range specifying operation by
the user has all been completed in step S112, the
procedure goes to step S113.

In step 8113, the connectiocon 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 SubPlayItem in the PlayList but is unnecessary for
the description of the present invention, so that its
description will be skipped.

In step £115, the controller 17 generates

EiayList() (FIG. 28} on the basis of the user-specified
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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 UlApplnfoPlayList() of each PlayList. In step 5133, the
user specifies the reproduction of one PlayList on the GUI screen through the user interface. In step
5134, the controller 17 gets the source packet number having the temporally nearest entry point from
STC-id of the current Playltem and the PTS of IN time. In step 5135, 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 5136, 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 Playltent fPACEOrGancE Wit & conheElET 8RB 1R%step 5137, the controller 17 instructs
the AV 103 decoder 16 to start disg!iaé/i%%with the picture of the PTS of IN time. In step 5138, the

controller 17 insHUAts the AV —-°"

In step 5116, the controller 17 generates
UlAppInfoPlayList{). UIRppPlayList{() includes the
information for describing the contents of PlayList for
the user. The description will be skipped in‘the present
embodiment.

In step 8117, the controller 17 generates
PlayListMark (of which description will be skipped in the
present embodiment}.

In step S118, 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 1s 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, Clip Information file,

102



decoder 16 to continue decoding the AV stream. In step 5139, the controller 17 checks if the currently
displayed image is the image of the PTS of OUT time. If the decision is No, the procedure goes to
step 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 PlayTtem 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 medidm 2¥0'tf b&'prEpe AV thanigdal fheteby Afoving IRE 88aEfo PrépErly confirm the
contents of the data recorq%ad to recor?igg medi %} the time of reproduction and reproduce desired

edia
data with ease. The Tollowing ‘descriBes amethod of tle:E5pying ASP 1025 téant fifeshniti database
files from a reco@'&qg rgg%i my J{% which,the A¥Os>treaén files and dat%gase files actc;ogjirigi Sto the

invention to another recording me%lilﬂnrﬁc\i/%% tSplaying © generate ¢
on the GUI through the user interface.

In step 5132, the controller 17 shows the PlayList
describing information onte 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
interface.

In step 5134, 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 35135, the controller 17 reads the AV streanm
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 FPlayltem temporally
before the current PlayItem, the controller 17 executes
the display connection processing between the preceding
PlayItem and the current PlayItem in accordance with the

connection condition.

In step 5137, the controller 17 instructs the AV
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digital bus. First, in order to describe the purpose of this 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 PlayList 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-transfer?ﬁe%dC rgr%rthg%ccog)?/ S%E?‘clé (for:L Se%a%}él,ga ‘qu]p?%dl}g}ﬁg %:bﬁ ratds ého%ﬁ?n FIG. 71) to
the copy destinafion (@ regording.apparatus 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. In this case, the ATS

(Arrival Time Stamp) of thg TH exira header. jof eagh spyrce-Racket of the conied Glip Ay, stream file
decoder 16 to continue decoding the AV stream.

In step 5139, the controller 17 checks if the
currently displayed image is the image of the PTS of
OUT_time. If the decision is No, the procedure goes to
step 5140. In step 8140, the current image is displayed,
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 S141.

in step 5141, the contrcller 17 checks if the
current PlayItem is the last PlayItem in the PlayList. If
the decision is No, the procedure returns to step S134.

If the decision is Yes, the PlayList reproducing
operation comes to an end.

On the basis of the above-mentioned syntaxes, data
structures, and rules, the contents of the data and the
reproduction information recorded to the recording medium
10 can be properly managed, thereby allowing the user to
properly confirm the contents of the data recorded to
recording media at the time of reproductiocn and reproduce

desired data with ease.

The following describes a method of file-copying AV
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is the same as that of the copy source and the Clip Information file and PlayList file corresponding to
the copied Clip AV stream file are also copied to the copy destination. FIG. 62 shows an example in
which a PlayList file and a Clip Information file are file-transferred from the copy source (the
reproducing apparatus 2 shown in FIG. 71) to the copy destination (the recording apparatus 3 shown
in FIG. 71) by asynchronous transfer via the IEEE 1394 digital bus (the digital bus 60 shown in FIG.
71), thereby transferring (stream-transferring) AV streams in real time from the copy source to the
copy destination by isochronous transfer. In this case, when outputting the Clip AV stream file

corresponding tgttgeé%rllipflmoerrsnatigg file %oaghaes dig‘él bus (the di%ﬁal bus 60.shown (l{LFIG. 71), the
copy source (reprodeucmg appara‘?us 2 Shownin FIG, _eLf ouﬁ%‘fs & ﬁ%ﬁgpolr?%a&?e §'iff'accordance

with the arrival e, staomp efeashysaice acket (tefer 1 te, Ioproducipg model showny In FIG. 7).

The TP extra_header(ATS) of each source packet is newly adde e copy destination (the

recording apparags. 3 Showhe i E1G: 74) (@newy,Clip AY. stream file is.geperated at the copy

destination). The Clip Information file and
digital bus.

First, in order to describe the purpose of this
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 PlayList 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. 6l 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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PlayList file (database file) corresponding to the copied Clip AV stream file are also 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, 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 st is data-t ferred, FIG .63 th [ ich,onl AV st iS t ferred
AV stream is datg-Jansierted, FLGE83 shaws the opse n which anly ap A\ siream f yarsferre

al time from the copy source (the repro uléineg g'pgaratus shown'in FIG.

71) to the copy destinaiign (theseqerding,anpasaiys 3 shawn inF16, 711 by isachronousiansfer via
the IEEE 1394 digital bus (the digital bus 60 shown in FIG. 71). 107 In this'case, when outputting the

AV stream of ther reprodugtion- interval-spacifisd by the-BlayList & the gigita bug.the capy source
outputs the transport packet
is the 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 copied to the copy
destination.

FIG. 62 shows an example in which a PlaylList file
and a Cilip 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
1384 digital bus (the digital bus 60 shown in FIG. 71},
thereby transferring (stream~transferring) AV streams in
real time from the copy source to the copy destination by
isochronous transfer.

In this case, when outputting the.Clip AV stream
file corresponding to the Clip Information file to the
digital bus (the digital bus 60 shown in FIG. 71), the
Copy source (reproducing apparatus 2 shown in FIG. 71)
outputs the transport packets in accordance with the
arrival time stamp of each source packet (refer to the

repreducing model shown in FIG. 7). The

TP_extra header{ATS) of each source packet is newly added
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(refer to 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 recordi paratus on the copy destingtion (the recording apparatus 3 shown in FIG. 71) is
?{Etﬁg%ﬁ%rﬁ&ﬁ% %)sé cae, g% \With e Cake Showi ﬁ]rlg‘lﬁl.%é 2 R stream is

not compliant w

transferred in rea] time (stream- transferred) fro e.copy._source to the copy destination by IEEE
1394 isochronous transfer. T )e égpy 8%5%?1?3%% OSSr%E%&;a S tﬁ%ﬁlﬁpulf'edg % raeS%(r)ngbf}%se of the

format of its recording appagatus (the-eceiding Apparats 3.shewn, In FIG. Ty Fofgrample, if the
recording apparatus on

PlayList file (database file) corresponding to the copied

Clip AV stream file are also copied te 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, makihq this case
effective. Namely, the reproduction specifying
information, UIAppInfoPlayLlist, PlayListMark, thumbnail
information and the like set to the PlayList on the copy
source and the CPI, Seguencelnfo, ProgramInfo, ClipMark,
thumbnall information and the like‘set to the Clip on the
Ccopy 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. &3 shows the case.in which conly an AV stream
is transférred (stream~-transferred) in real time from the
copy scurce {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 IEEER

1394 digital bus (the digital bus 60 shown in FIG. 71).
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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 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 therRlaykistand &dip afitbe copy saurcercanngtall e ransiared to the copy destination,
thereby presenting a problem. That is, the reproduction specifying information, UTAppInfoPlayList,

PlayListMark, thumboail.iwfdrorationtand the like-set to e Blaykist obthe eopyrsawceiand the CPI,
Sequencelnfo, Programinfo, ClipMark, thumbnail information and the like set to the Clip of the copy
- source cannot loEl transferiedsto thé opy destnatiore Qnui@a:the eother hand,dpdhe casepEFIG. 61 or
FIG. 62, the contents of the PlayList and Clip of the copy source can all be transferred to the copy
destination. (refer to 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

TPmextra_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

COopYy 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 isochronous transfer. The copy destination
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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 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 ime.and repr. di recording ,apparatus of the cqpy destination. However,
iealyme.and eRroduieed ) Hie 1eporling O S

it is necessary for the time for copying an A strearﬁ?(r)ﬂbeye(ﬁzusaef t§' the time Tor r_eaproaucmg the data

in real. time. The.geffiods,shayn 1y E16-81,an 62.are ysed altemalely, dpending gn g purpose o

use. In the examples shown in FIG. 61 and FIG. 62, the 110 PlayList covers the entire reproduction

range of one Clip, Agdescribed withrefsrenea to FIG- 48,4he reprpdyclipn, sange, q,e specified by

the PlayList does not always
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 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 PlaylList and Clip of the copy source cannot all be
transferred to the copy destination, thereby presenting a
problem. That is, the reproduction specifying information,
UIAppInfoPlaylist, PlayListMark, thumbnail information
and the like set to the PlayList of the copy source and
the CPT, Sequendelnfo, Programinfo, ClipMark, thumbnail

information and the like set to the Clip of the copy

source cannct be transferred to the copy destination. On
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cover one Clip AV stream in its entirety. This holds true both with the Real PlayList and the Virtual
PlayList. 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 5ecqpégingaarp(§)§r%gs§1%h%§%%n gltegl% peg?s%a}tryEt?ghe%%eéplr:gguction may be

made smaller. The following describes a method of determining, ‘whén copying afﬁ_ist from the

copy source (the, feprpeucing a@ﬁéraéy%m@% outpit side) 1 the. gopy. ?“Qég . (the recording

apparatus on the input side), the Clip AV stream portion necessary for the repro uctlonc%?this

PlayList. 111 FI53.166,shqws therstream pggti%@eg%éﬁ%@gm%gg%qg_uction of a PlayList when this
PlayList indicates the partial reproduction range of an original AV stream

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 a speed of real-
time data reproduction. However, it is difficult for this
nethod to decode in real time the inputted data in the
recording apparatus of the copy destination and reproduce
the decoded data.

Cn the other hand, in the method shown in FIG. 62,
AV streams are data-transferred at a speed of real-time
data reproduction, so that the inputted data can be
decoded in real time and reproduced in the recording
apparatus of the copy destination. However, it is
necessary for the time for copying an AV stream to be
equal to the time- for reproducing the data in real time.
The methods shown in FIG. 61 and 62 are used alternately
depending con the purpose of use.

In the examples shown in FIG. 61 and FIG. 62, the
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file. It is assumed that this PlayList point the IN time 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 alyo teuied afiep e X aoint, Thg TS, af, PEN, RR.SIArEI5Ad ibpisland (g PTS of

SPN_EP_start=ISA2 is pts2. If the time difference between ptsl and pts2 system time bases is equal

to or higher than; 100 msegythe PAT, PMIs and RCRipackets exjst, betyean.addresses I3A1 and
ISA2 (at least in the case of SESF, DVB, ATSC, and ISDB) Therefore, the X point is 112 determined

before ISAL. And: the-X oinsanusiqrevidedhe jbaundapy gf the-alignsd sinits The repraducing

apparatus of the copy source can
cover one Clip AV stream in its entirety. This holds true
both with the Real PlayList and the Virtual PlayList.
When transferring the Playlist te 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 streanm
porticn references. Namely, as with the example shown in
FIG. 65, the PlayList and the Clip portion required by
the PilayList are copied from the copy source (the
reproducing apparatus 2 shown in FIG. 72) to the copy
destination {recording apparatus 3 shown in FIG. 1}.
Consequently, the free space on recording medium of the
copy destination (a recording medium 10-~2 of the
recording apparatus 3 shown in FIG. 71) necessary for the
reproduction may be made smaller,

The following describes a method of determining,
when copying the PlayList from the copy source (the
reproducing apparatus on the output side) to the copy
destination (the recording apparatus on the inpuf side),
the Clip AV stream portion necessary for the reproduction

of this PlaylList.
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determine the X point in 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 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 S1. (S3) The X point is determined before the SPN EP start found in step S2. And
the X point must provide the boundary of aligned unit. The above-mentioned method is simple
because it does not read the AV stream data and analyze its contents to determine the X point.
However, the AV stream after t6h§ )t(%ﬁ)oint may leave data which are unnecessary for the reproduction
a

of the PlayList. If the AV'streant SPES réatiafid & TBnksmtd 4R8 aREIfFetP i detbfhinkRe X point,

the data unnecessary for the reproduction of the PlayList can.be elimi tec}ﬁwith fficiency. FIG. 68
illustrates a method- (é)é é]ecigrlrﬁfﬁinogﬁh% %%taayéolpsyten E|5Ic“)‘inaP\?k O%Jt)aéﬁ‘ & ejd]lgé?‘- aO%‘ﬁ%/ithout 113

analyzing the coptents of AV str, T Ila ist points the QUT-point on.the. original AV stream. It
also points the EP %}p (i)”f1L t\i{q%z fv stroeamc.Ft)lt é%su%)%%%%d%?aﬁﬁeijlgmal RIS aw

file.

It is assumed that this PlayList point the IN time
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. 1In what follows, an exemplary
method of determining these X and Y points is described.

FIG. 67 a method of determining the copy start
point (X point} of data before the IN-point without
analyzing the contents of an AV stream. The PlayList
points the IN-point on the original AV stream. It also
points the EP map of this AV stream. To decode the
picture pointed by the IN-point, the I picture starting
with address ISAZ is regquired. PAT, PMT, and PCR packets
are also required after the X point. The PTS of
SPN_EP start=ISAl if ptsl and the PTS of
SPN_EP start=ISA2 is pts2. If the time difference between
ptslrand pts2 éystem time‘bases is equal to or higher
than 100 msec, the PAT, PMT, and PCR packets exist
between addresses ISA1 and ISA2 (at least in the case of

SESF, DVB, ATSC, and ISDB). Therefore, the X point is
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video sequence which starts with SPN EP start=ISA4 be as follows: 12 BO B1 PS ... 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 tgle contents %n stream), In thjs case, the decoding of pictures BO and
Bl requires 12. eeﬁtﬁ/énc?f Zb i%gg?ggte? ﬁayn'the‘g]:-i> Sto ng fime dUﬁS'EQ“im%r Bi% ,V\Héef‘e pts4 is
the PTS of 12) The BI9 fC;I12 [ greater than thS RTS of OUT time, but 12 is required for BO and B1.
Therefore, the Y po?nt IS 3c?etermililned a terg;% rese{;l %1'4 ISAS indicated by the figure. ISAS is the value

of SPN EP start locatedsafer|SAd mthe P map.The Ys Paipt must alsa,provide the hgundary of

aligned unit.
determine the X point in the following steps by use of

EP map without analyzing the contents of AV stream.

{31} Find the SPN _EP start having the value of PTS of
display time which is nearest to the PTS of IN fime on
the system time base and before this PTS.

{52) 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 SIL.

{53) 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 thé AV stream data are
read and its contents are analyzed to determine the X
point, the data unnecessary for the reproduction of the
PlayList can be eliminated with efficiency.

FIG. 68 i1llustrates a method of determining the

data copy end point (Y point) after the OUT-point without
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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
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 SPN 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, thelfv stream before the Y point may leave data which are unnecessary for the
reproduction of fhe' Fé?ift% : I%nee ﬁ\j/nsftree%tf’r? data r'a?‘greé ?gé:qe ahd its\%(cpb%tﬂé gﬂé Sé%aﬁl%égttg

determine the Y, point the data unnecessary for the reproduction, of the PlayList can be eliminated
with efficiency. ‘Itﬁég frgl%wig% d%gcr?bes%gl?elét%ﬁ[shg %e%gv%e%t%e f%'CIilsﬁn%oLlrrén%ti}aﬁ ]fﬁlet and a

PlayList when, ig}@pgpqntgzg Playlist from,the gopy source to gh%ﬁgg\éggatir@{gmp, &, Clip AV stream -

necessary for the reproduction of the
video sequence which starts with SPN EP start=ISA4 be as

foliows:

Iz BO Bl BS

where I, P, and B represent I picture, P picture,
and B picture, respectively., The numbers indicate the
sequence of display. In this processing, if the recording
apparatus does not analyze the contents of AV stream, the
moving picture recording/reproducing apparatus 1 (the
recording apparatus 3 shown in FIG. 71) does not know the
informaticen about the picture (picture coding type,
temporal reference, and so on) which the PTS of QUT time
references. The PTS of OUT time may be referencing
picture BDO or Bl (this is not known if the reproducing
apparatus of the copy source (the reproducing apparatus 2
shown in FIG. 71) does not analyze the contents of AV
stream). In this case, the decoding of pictures BO and Bl
requires 12.. The PTS of 12 is greater than the PTS of OUT
time (OUT time < pts4, where ptsd is the PTS of I2). The
PTS of 12 ig greater than the PTS of QUT time, but I2 is

required for BO and B1.

Therefore, the Y point is determined after address
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PlayList has been generated. FIG. 69 shows an example in which a PlayList is 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[0] 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 Playltem2 and Playltem3, and the

STC-sequence thawing stg; idr2.lg usedfarPlayitamd. It isassumeddigrehathis,RlayList has been
copied to another recording medium. Namely, by this copying, a Clip formed by the Clip portion

necessary for themepredyetian of this:PlayList issgeneratedias shewn rind=lG, 69r1neror more stream
portions extracted from one Clip AV stream on the copy source are combined into one Clip AV

stream on the cppy destinationz The newdy 146 generated:Glip-hasfous Algrsequernides, each having
one STC-sequence. The offset STC_id[0] of the ATC-sequence in which

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 analiyzing the contents of AV stream.

(51} 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.

(32) Find the SPN EP start immediately after the
SPN EP start found in step S1.

(83} The Y point is determined after the SPN EP start
found in step 52. 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. ZIf the AV stream data are
read and its contents are analyzed to determine the Y
point, the data unnecessary for the reproduction of the

PlayList can be eliminated with efficiency.

The following describes a relationship between a
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the STC-sequence with stcid=0 is set to zero. The STC- sequence having stc id=l is divided into two
STC sequences. The offset STC id[O] 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[0] of the ATC-sequence in which the STC-sequence having stc id=2 is
included is set to 2. Consequently, the ref to STC id values of Playlteml, Playltem2, Playltem3, and
Playltem4 of the PlayList to be copied need not be changed. When, in copying a certain PlayList to

another recording mediure.3-£lipsformed by &, Glippartion, pecessayy. for ttﬂ?“r rodyg 'OAfggcgthiS

PlayList is generated, the contents of the PlayList need not be changed at all. Thus, a

discontinuity poipf ggn, bergenesateds in eagh,Clip f\-stream cthe Clin.file needinotbe divided when
partially extracting the Clip stream data necessary for the reproduction of the PlayList. Moreover, by

use of 117 the offsget SIRC id fasthe &4 k ghofthe dirst G EC sqoHence engachA Tasequence, the
contents of the PlayList need not be changed when a Clip formed by the
PlayList has been generated.

FIG. 69 shows an example in which a PlayList is
copied from the copy scource 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 haslbeen generated. It is
assumed here that the CPI of the Clip be EP map. It is
also assumed that one original Clip has one ATC-sequence
and three STC-sequences. The offset STC 1d[0] associated
with this ATC-sequence is zero. It is further assumed
that, in the Clip, the STC—éequence having stc id=0 is
used for PlayIteml, the STC-sequence having ste id=1 is
used for Playitem2 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
the reproduction of this PlayList is generated as shown
in FIG. 69. One or more stream portions extracted from

one Clip AV stream on the copy source are combined into

one Clip AV stream on the copy destination. The newly
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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. 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 ofa g?g dse(%f:?d %TC-sgquer@ggg the second pro%ram sequence are the same,

which are sourcgep%%ﬁet AUMBEr B On the %H]iﬁ str8am. [t1S 58sumé kFle}rlea that Ih&'stream data

portion indicate%[tty_ g\ﬁ%tgrting 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{ime.ofcthe 118 AV stygam, Fhe Cliptoche ransigred [ the, copy

destination is shown in FIG. 70B. The Clip to'be transferred to the copy destination has one

ATC-sequence,the STC-sequence with stc id=0 is set to zero. The STC-
sequence having stc_id=1 is divided into two STC-
sequences. The offset STC i1d{0] for the first ATC-
sequence is set to zero and the offset STC id[1l] for the
second ATC-sequence is set to 1. Namely, the stc id of
the last STC-sequence in the first ATC-sequence and the
stc_id of the first STC-sequence in the second ATC-
sequence have the same value, 1. The offset STC id{0] of
the ATC-sequence in which the STC-sequence having
ste_id=2 is included is set to 2.

Consequently, the ref to STC id values of PlayIteml,
PlayTtem2, 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 PlaylList 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 PlaylList. Moreover, by use of
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on which there are two STC-sequences and two program- sequences. The start addresses of the first
STC-sequence and the first program-sequence are the same, which are source packet number 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 ClipMatcas,stawn. [9ithis; therdatar partioncof the EP map and ClipMark used by the Clip of
the shadowed portion shownin FIG. 70A is in the following range. In EP map, the data of the entry

point having theaglueef-PTH of AINHime<ptsxahe piséxz) £ QY T-timedli9-aremeaagssary for the
shadowed portion shown in FIG. 70A. In ClipMark, the data of the mark having the value of the PTS
of PlayList need not be changed when a Clip formed by the

Clip portion necessary for the reproduction of the

Playl.ist has been generated.

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 SequenceInfo,
ProgramInfo, CPI(EP map} and ClipMark.

It is assumed that the Clip shown in FIG. 70A be
recorded on the copy source. This Clip has one ATC-
sequence which has two STC-sequences and two program-—
sequnences. The start addresses of the first STC-sequence
and the first program-sequence are the same, which are
source packet number 0 on the Clip AV stream. The start
addresses of the second STC-sequence and the second
program sequence are the same,'which are source packet
number B on the Clip AV stream.

It is assumed here that the stream data portion
indicated by shadow starting from source packet number A
{A<B} shown in FIG. 70A be copied. This shadowed stream
déta portion is a stream portion necessary for the

reproduction interval between IN time and OUT time of the
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IN time<pts(F), pts(Q)<OUT time 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[O] = 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 efithe . GlipMark used by:the Clingfthe shadowed pogtign shown in FIG. 70C are

used as they are. FIG. 71 is the configurations for transferring AV streams and associated database
from the reprodasingi apparaius 2 of theseopyseurce (eutput side) te the, 120 reeording apparatus 3 of

the copy destination (input side) and transferring only AV streams in the same manner. With reference
to the figure, componeits skmilar 4o thasecopy destination has one ATC-sequence,

on which there are two STC-sequences and two program-

sequences. The start addresses of the first STC-sequence

and the first program-sequence are the same, which are

source packet number 0 (A - A) on the Clip AV stream. The

start addresses of the second STC-sequence and the second

program sequence are the same, which are source packet

number (B -~ A) on the Clip AV stream.

FIG. 70C shows the contents of the Clip Information

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

SPN_ATC start[0] = 0
SPN_STC start (0] = 0, SPN S5TC startfl] = B
SPN_program_sequence_Start{O] = 0,

SPN_program_sequence start{1]

i

B.

It is alsc 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 value of PTS of

IN time<pts{xa),

pts(xz)<OUTmtime
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previously described with FIG. 44 are denoted by the same reference numerals. The recording
medium 10-2 and the controller 17-2 of the recording apparatus 3 function in the same manner as the
recording medium 10 and controller 17 respectively. First, an example in which an AV stream and its
associated database are transferred together will be described. The information for indicating the
copying of a desired PlayList from the recording medium 10 of the reproducing apparatus 2 to the
recording medium 10-2 of the recording apparatus 3 is inputted in the reproducing apparatus 2 in a
copy control command via a user interface, not shown. This command is inputted in the controller 17
via a digital busdnterface &0sand,a bus eoniralies &2wdhesontrolialr I7hdeterminesthe strgam portion
of AV stream necessary for the reproduction of the above- mentioned PlayList and instructs the read
section 11 to read the détermingohAV sireamedatatfeom the-recording medium 10H(sefer 10:EIGS. 66,
67, and 68) Also, the 121 controller 17 instructs the read section 11 to read the database file (PlayList
file, Clip Informationtfile, &k thdmbnail file) associated with the above-mentioned

IN time<pts(F),
pts{Q) <OUT time
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{l] = B-A.

The data of EP map is generated from the data of
EP map used by the Clip of the shadowed portion shown in
FIG. 70C. Name;y, the values the PTS of the entry points
are the same and start source packet number A of the Clip
of the copy source is subtracted from the value of source
pocket number. For the data of ClipMark, the data of the
ClipMark used by the Clip of the shadowed portion shown
in FIG. 70C are used as they are.

FIG. 71 is the configurations for transferring AV
streams and associated database from the reproducing

apparatus 2 of the copy source (output side) to the
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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 50 as an.
AV stream file via the contact A side of a switch 61 (in the case shown in FIG. 61). The stream portion
extracted from one Clip AV stream file is combined with one Clip AV stream file (refer to FIG. 69).
Alternatively, the controller 17 may input the above-mentioned AV stream data retrieved via the
demodulator 12 and the ECC decoder 13 into the source depacketizer 14 via the contact | side of the
switch 61. In this case, the source depacketizer 14 supplies the transport stream to the digital bus

interface 50 in accardanee,withhe afival imesstamp. Qp.theeiber hand Jhe datghase file
corresponding to the AV stream data retrieved from the recording medium 10 is inputted in a memory

51 via the demoslitaior 12 and rtheHCE tdecgdenls. @n the-basinof the data stored imthe smemory
S1, the controller 17 generates the database (Clip Information file and PlayList file) necessary for 122
the reproductiorvof:therabioveementioned-AY stieam dile onitputiedfrem she digital bus integace 50
(refer to FIGS. 69, 70A through 70D) Also, the controller 17

previously described with FIG. 44 are denoted by the same

reference numerals. The recording medium 10-2 and the

contreller 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 controlier 17 determines the stream portion of
AV stream necessary for the reproduction of the above-
mentioned PlayList and instructs the read section 11 to

read the determined AV stream data from the recording

medium 10 (refer to FIGS. 66, 67, and 68). Also, the

121



generates the Clip corresponding to the above-mentioned stream file and a thumbnail file to be used
by the 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 destinationivia they digital bus: 60. Ahus:cantroller-57 ghtheireggrdiag appatatus 3 of the
copy destination controls the file input from a digital bus interface 55. The bus controller 52 and the

bus controller 53=ikehange filelecopyraanitiol sammangs tol centrel thetiming of datee, and
transmission/reception. If an AV stream file is inputted from the copy 123 source into digital bus
interface 55, the:comtrolter 11 7¢2 1afithe secarilingeapparatusthgivebandnsteudctiontedrecord the AV
stream file to the recording medium 10-2

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 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. 63).

Alternatively, the controller 17 may input the
above-mentionaed AV stream data retrieved via the
demodulator 12 and the ECC decoder 13 into the source
depacketizer 14 via the contact I side of the switch 61.
In this case, the source depacketizer 14 supplies the
transport stream to the digital bus iﬂterface 50 in
accordance with the arrival time stamp.

On the other hand, the database file corresponding
to the AV stream data retrieved from the recording medium
10 is inputted in a memory 51 via the demodulator 12 and
the ECC decoder 13. On the basis of the data stored in

the memory 51, the controller 17 generates the database

(Clip Information file and PlayList file) necessary for
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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 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 interfage 5% #0-8dnemory 56 tAlsacthercontralienti-2-gives andnstuugtion tg sread the
database files (Info.dvr file and thumbnail file) recorded to the recording medium 10-2 to the memory

56 via the read section:tkdemmodulatos 12i andihe RGC idecoder 3. Fen,the epntrgller 17-2
updates the Info.dvr file 124 and the thumbnail file stored in the memory 56. To be more specific, the
controller 17-2 addssthe Playlistfilehmametto beimewlaresordedhteo therTiabieQfPlaylist of the

generates the Clip corresponding to the above-mentioned

stream file and a thumbnail file to be used by the

PlaylList file to be copied (refer to step $172 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 ocutput from
the digital bus interface 50. The controller 17 instructs
the bus controller 52 to output the AV stream and its
assocliated database from the digital bus interface 50.

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

A bus controller 57 of the recording apparatus 3 of
the copy destination controls the file input from a
digital bus interface 55. The bus controller 52 and the
bus controller 57 exchange file copy control commands to

control the timing of data transmission/reception.

If an AV stream file is inputted from the copy
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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 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 repraducingecsansportstrear dy the seproducing, apparatus.2 fhe secarding
apparatus 3 of the copy destination is not compliant with DVR format. The controller 17 determines

the stream portion afhAVrsiteard hegessary ferthe repiuetion af thesahaver: mentioned PlayList and
instructs the read section 11 to read the AV stream data from the recording medium 10. The 125
controller 1.7 inpatsothe alioveMvientioredrAY istreabo dates read-viacdhe gdematiutatot ¢2:and the ECC
decoder 13 into the source depacketizer 14 via the contact | side of the
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 inputs the transport stream intc the scurce
packetfizer 29 through the contact I side of the switch 62.
The source packetizer 29 converts the transport packet
into a source packet beforé cutputting. The controller
17-2 gives an instruction to record the RV stream formed
by the source packets to the recording medium 106-2 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, demodulator 12, and the ECC

decoder 13.

Then, the controller 17-2 updates the Info.dvr file
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switch 61. 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 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 Thesourea, packetizer 291 eonvestsdhe transpartpagketintp;a sopsce, packet and
outputs it. The controller 17-2 gives an instruction to record the AV stream composed of source

packets to the recesdingsradium, 102«viathe ECC ercader 30; thes moedulatos 31 and the write
section 32. The transport stream is also inputted in the 126 multiplexed stream analyzer 26 via the
contact | side ohdlne: swiich:62n€&heé contents akthetprocassing i be fexXecytad herefarehas described

with reference to FIG. 44.
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 56 and record them to
the recording medium 10-2 via the ECC encoder 30, the
modulater 31, and the write section 32.

Thus, the AV stream and its associlated database are
transferred from the reproducing apparatus 2 to the
recording apparatus 3 toc copy the AV stream.

The following describes an example in which the
reproducing apparatus 2 transfers only an AV stream to
the copy destination. This is through of as an operation
for reproducing a transport stream by the reproducing
apparatus 2 if the recording apparatus 3 of the copy
destination is not compliant with DVR format.

The controller 17 determines the stream portion of
AV stream necessary for the reproduction of the above-

menticoned PlaylList and instructs the read section 11 to

read the AV stream data from the recording medium 10. The
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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 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 destinationdthecrecoeding apparatts 3fdnputside) bhstep:Sky it is getenmingd an AV stream
and its associated database are to be data-transferred for copying or only an AV stream is to be
data-transferredr ¢arccopyind. tFor dleefotmer itase | thezprdcedisrefguestecstéprS17; fof the latter case,
the procedure goes to step 5175. 127 In step 5171, the following processing is executed on the Clip.
- Determine the Clip AVisireantporiokalebessadd via the contact I side of the

switch 61. 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 lsochronous manner,

The following describes the case in which only an
AV stream is transferred to the recording apparatus 3.
This is thought of as an operation for recording a
transport stream by the recording apparatus 3 when the
reproducing apparatus 2 ¢f the copy source is not
compliant with DVR format.

The controller 17-2 of the recording apparatus 3
inputs the transport stream to be inpﬁtted in the digital
bus interface 55 into the source packetizer 29 via the
contact I side of the switch 62. The source packetizer 29
cenverts the transport packet into a source packet and
outputs it. The controller 17-2 gives an instruction to
record the AV stream composed of source packets to the
recording medium 10-2 via the ECC encoder 30, the
modulator 31, and the write section 32.

The transport stream is also inputted in the
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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 5172,
the following processing executed on a thumbnail file. - Generate a file including menu thumbnails for
use by that PlayList. - Generate a file including mark thumbnails for use by that PlayList and the AV
stream portion determined above. In step 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 S174, the processing of database file

transfer is execght@gt-lg i@&tﬁr tggp{p&}{eérggrﬂt}%%%d E@y{,'ﬁfil&t t?gn%%@ztd%st'g'ulaéi nb%28 -

Transfer a Clip Information file generated by the above-mentioned Clip processing to the copy
destination. - Trapafesfhe: thumpnail filggenatalgdin s180 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 flowchart describing the
processing to ke executed by the controiler 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
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 Lo

step 3171; for the latter case, the procedure goes to

step S175.
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S172 to the copy destination. If it is determined in step 5170 that only the AV 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) o Vs, nding to the abave-mentioned time interval
5 o0bE A R S 940 115 ahove meionged

are determined on the basis of CPI. In sfe win processmg is exectited Pl. Get

the CPI entry forusgyy the;AV stream 129 portion of the interval to be copied. - Change the value of
the source packet number of CPI entry point to the value of the source packet number

- Determine the Clip AV stream porfion 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 porition determined above (refer to FIGS. 70A
through 70D} .

In step 8172, 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 8173, the processing of transferring the AV
stream file is executed.

- Transfer the AV stream data of the stream portion
determined by the above-mentioned Clip processing to the
copy destination {refer to FIG. 69).

In step S174, the processing of database file
transfer is executed.

= Transfer the above-mentioned PlayList file to the

copy destination.
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in the AV stream portion to be copied. In step 5204, the following processing associated 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 AV stream portion
of the interval to be copied. - Update the offset STC id so that the value of the STC-id for the
STC-sequence on the ATC-sequence in the AV stream portion of the interval. to be copied remains
unchanged. In step 5205, the following processing associated with Programinfo is executed. Update
the program-sequence start packet number in the AV stream portion of the interval to be copied. In

‘step 5206, the following progesgingassqciated, with-GlipMark s exesuted.r Gef thesMagk entry for use
by the AV stream portion of the interval to be copied. In step S207, the following processing

associated file greationrs exeeuted. £3Q p Gombine the 4\Visirean pedion ofdhe intervalto be copied
to provide a Clip AV stream file. - Generate a Clip Information file.

- Transfer the thumbnail file generated in step
5172 to the copy destination.

If it is determined in step S170 that only the AV
stream file is to be data-transferred for copying and the
procedure goes to step S175, the AV stream data (the AV
stream data to be read in step $S135) to be read as
described in the flowchart for reproducing the PlaylList
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 S171 (refer to FIGS.
70A through 70D).

In step 8201, the PlaylList 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

on CPI.

- Get the CPI entry for use by the AV stream
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FIG. '74 is a flowchart describing to be executed by the copy destination when a PlayList is copied
from the copy source (the reproducing apparatus 2 of output side) to the copy destination (the
_recording apparatus 3 of input side). In step 5221, it is determined whether or not an AV stream and
its associated database are to be transferred for copying or only an AV stream is to be transferred for
copying. For the former case, the procedure goes to step S222. For the latter case, the procedure
goes to step 5226. In step 5222, the processing of managing the AV stream file is executed. The
inputted AV stream data are recorded to the STREAM directory as a Clip AV stream file. In step 5223,

the processing ?,%sp@'iaggd ith. database management is c%gg&tgd. - Record the inputted PlayList file
into the PLAYLIST directory. - Record the inputted Clip Information file to the CLIPINF directory. 131

In step 5224, the processingasaeeiatadwith 11pfo.dvr isexecuigd ~Ehe inputted;Playlist file is added
to the _

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 associated
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-sequence start packet number in
the AV stream portion of the interval tc be copied.

- Update the offset STC id soc that the value of the
STC-id 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 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 fcllowing processing associated
with ClipMark is executed.

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

In step 5207, the following processing associated

file creation is executed.
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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
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;allgw the SUSES tgteé?tl%,%%s/@%%g%i{leq@,%vt%gea{g tileersvaaréd Ichoeir

associated database files to another recording me hen copying the partial reproduction interval

of an AV stream dile.recorded [o the yecarding medium:10.10, angther fecording medium, the AV
stream file necessary 132 for the reproduction of this reproduction interval can be easily generated
and the database file necesgapefos the feprogduction ofus reprogyation interval can be easily

FIG. 74 is a flowchart describing to be executed by
the copy destination when a PlaylList 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 3221, it is determined whether or not an AV
stream and its assocliated database are to be transferred
for copying or only an AV stream is to be transferred for
copying. For the former case, the procedure goes to step
5222. For the latter case, the procedure goés to step

5226.

In step 5222, the processing of managing the AV
stream file is executed.

The inputted AV stream data are recorded to the
STREAM directory as a Clip AV stream file.

In step 5223, the processing asscciated with
database management is executed.

- Record the inputted Playlist file into the

PLAYLIST directory.

- Record the inputted Clip Information file to the

CLIPINF directory.
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generated to allow the user to generate the AV stream file and the database file necessary for the
reproduction of the partial reproduction interval of a desired AV stream file, thereby easily copying
these files to another recording medium. In the description with reference to FIG. 71, the transmission
route for use in transferring files from the copy source to the copy destination is the digital bus based
on IEEE 1394 for example. It will be apparent to those skilled in the art that the transmission route
may also be a radio wave of broadcasting for example as shown in FIG. 75. The copy control
commands may not be the same as the transmission route for file transfer (refer to FIG. 75). The AV

stream files and their asspsiated database fies may,also b ranstened fiom diferpnt recording

media to the copy destination. As shown in FIG. 76, a server in which AV stream files are recorded
and another serverdn smhich: the-assegiated database files are recorded may be arranged separately,
in which, in response to the copy control command issued from the 133 recording apparatus 3, the

files may be transferred tonhtheirgearding apparkatus 8 fiom the AVasiream file server and the database
file server.
TableOfPlayList of Info.dvr of the copy destination.

In step S225, 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 S221 and the procedure goes to step $S226,
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 assoclated database files recorded to the
recording medium 10 can be properly managed to allow the
user to easily copy desired AV stream files and their
associated database files to another recording medium.

When copying the partial reproduction interval of
an AV stream file recorded to the recording medium 10 to

another recording medium, the AV stream file NeCessary
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The above-mentioned embodiments have been described by use of the MPEG2 transport stream as a
multiplexed 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

ding r . Thi i edium js: consti e media recorded
corresponding programs. This fecarding medium i, ¢t Q%%%i?%%ggpﬁlﬁ“%ﬁ% ’?%ercll l%\?ng _

programs such as the magnetic disk 51 (including a floppy di a n

CD-ROM (Compagt; Risk-Read-QplyMgmory},and: a. D, (Digital Versatile Disk)) -and the,

magneto-optical disk 53 (including MD (Mini-Disk) (trademark)), and the semiconductor memory 54
which are distributeddauisersio 134 provide-programs indspendently, of equipment main ppdy, but

also by a hard disk including a ROM and a hard disk storing programs to be provided to users as
installed in generated to allow the user to generate the AV stream

file and the database file necessary for the reproduction

of the partial reproduction interval of a desired AV

stream file, thereby easily copying these files to

another recording medium,

In the description with reference to FIG. 71, the
transmission route for use in transferring files from the
copy source to the copy destination is the digital bus
based on IEEE 1394 for example. It will be apparent to
those skilled in the art that the transmission route may
also be a radio wave of broadcasting for example as shown
in FIG. 75. The copy control commands may not be the same
as the transmission route for file transfer (refer to FIG.
75) .

The AV stream files and their associated database
files may also be transferred from different recording
media to the copy destination. As shown in FIG. 76, a
server in which AV stream files are recorded and another
server in which the asscciated database files are
recorded may be arranged separately, in which, in

response fo the copy control command issued from the
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advance in the equipment 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 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.tg allowcthgiser - \easily copy desired AVastream files,and theiiassociated
database files to another recording medium. Especially, according to the data transmission apparatus

recited in claim drappendedddietetos thesdata, 435 transmissien methed segited:inclajg-13 appended
hereto, the program recorded to the recording medium recited in claim 14 appended hereto, and the
program recitedzindclaim 18appensed heretos #xcepying the partial

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-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
cr 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 net only by
package media recorded programs such as the magnetic disk
51 (including a floppy disk), the optical disk 52
(inciuding CD-ROM {(Compact Disk-Read Only Memory) and a
DVD (Digital Versatile Disk)), and the magneto-optical
disk 53 (including MD (Mini-Disk) (trademark)), and the

semiconductor memory 54 which are distributed to users to
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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 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 regarsgieedium ot e sopdestanian oar be qads stallr 48 desgroed and

according to the data transmission apparatus recited in claims an appe%’ded hereto,

the contents of BlayList gﬂd@ipaofﬂgﬁ&oayswwﬁ@P@&i%ggbeatfﬁ'ﬁbﬁegﬁg tq the, eapy degtination,
making this invention effective. Namely, the reproduction 136 specifying information,

UTApplinfoPlayLldst, Playk isiiesk.a thumbnaikinformatien andtheg dike set to theRlaykisg on, the copy
source and the CPI, Sequencelnfo, Programinfo, ClipMark, thumbnail information and the like set to
‘the advance in the equipment 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 sequeﬁtially in time

but also the processing operations to be executed in

parallel or discretely.

It should be noted that term “system” as used

hereln 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 }Olcan'be properly managed to allow the user to
easily copy desired AV stream files and their associated
database files to another recording medium.

Especially, according to the data transmission

apparatus recifed in claim 1 appended hereto, the data

135



Clip on the copy source can be transferred to the copy destination, making this invention effective. As
described and according to the data transmission apparatus recited in claim 10 appended hereto, AV
streams are file-transferred, so that the data can be transferred at a higher speed than the data
transfer at the speed at which data are reproduced in real time. As described and according to the
data transmission apparatus recited in claim 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 transmissien apparatysJdgcited-inelaims.12 andilp %ﬂ%ﬂgeﬂﬁe&%@eﬁégcﬂ%{%@@émi%ion
method recited in claim 17 appended hereto, the program recorded to the recording medium recited

in claim 18 appendedhergterand-theptogram regied i-claim 19 appended herato. the processing
operations can be switched between the methods in which 137 data can be transmitted by the
transmission appasdtus lrécitpd ém claiin Heappendeshheretodf thecappatatuscaftthe ttansmission
destination is compliant with DVR format for example and data can be transferred at a speed at
claim 15 appended hereto, in copving 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
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 & desired AV
stream file and easily copy these files to another
recording medium. At the same time, becaﬁse anly a
?iayList 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 te 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 destination,

making this invention effective. Namely, the reproduction
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which only an AV stream is reproduced in real time if the apparatus of the copy destination is not
compliant with DVR format for example, thereby enhancing the convenience for the user in copying:
AV streams. As described and according to the data processing apparatus recited in claim 20
appended hereto, the data transmission method recited in claim 21 appended hereto, the program
recorded to the recording medium recited in claim 22 appended hereto, and the program recited in
claim 23 appended hereto, inputted PlayLists can be properly managed on the recording medium,
thereby allowing the user to easily understand the contents of each PlayList recorded to the recording

medium. As desgried angiacgording te.thel datp progessing ApPaatus recitedhiprclainy24xthe data
transmission method recited in claim 25 appended hereto, the program recorded to the recording

medium recited irhelaim 261 appénded:hereto,antl thegrognam seaiteck-in lainp2 4 vappendeg hereto,
the inputted thumbnails can be properly managed on the recorded medium, thereby allowing the user
138 to easily cofifirm thgogortentsaaf thedthurhbnailsicopiedniethe fecordingrediam® 1139, CLAIMS:
ClipMark, thumbnail information and the like set to the
Clip on the copy source can be transferred to the copy .
destination, making this invention effective.
As described and according to the data transmission
apparatus recited in claim 10 appended hereto, AV streams
are file-transferred, so that the data can be transferred
at a higher speed than the data transfer at the speed at
which data afe reproduced in real time.
As described and according te 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
decaded,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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1. A data processing apparatus for inputting data into a recording medium to which an AV stream file
and a thumbnail file of said AV stream are recorded, comprising: a receiving section operable to
receive a thumbnail file; and a recording section operable to add data of the received thumbnail file to
the recorded thumbnail file. 2. A data processing method for a data processing apparatus for inputting
data into a recording medium to which an AV stream file and a thumbnail file of said AV stream are
recorded, comprising the steps of: receiving a thumbnail file; and adding data of the received
thumbnail file to the recorded thumbnail file. 3. A recording medium recording a computer-readable

program for a data-proegssing apparaids ferlaputling:data: inte-x recordingmedivarteswhich an AV
stream file and a thumbnail file of said AV stream are recorded, comprising the steps of: receiving a

thumbnail file; andcadding data-of:the received thismbnailfile do the treorgedthumbgail file. 4. A
program for causing a computer for controlling a data processing apparatus for inputting data into a
recording mediurm4o whictsan flstreamsflée aatdeon is compliant with DVR format

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 copving AV streams.

As described and according to the data processing
apparatus recited in claim 20 appended hereto, the data
transmission method recited in claim 21 appended hereto,
the program recorded to the recording medium recited in
claim 22 appended hereto, and the program recited in
claim 23 appended hereto, inputted PlayLists can be
properly managed on the recordiné medium, thereby
allowing the user to easily understand the contents of
each PlayList recorded to the recording medium.

As descried and according to the data processing
apparatus recited in claim 24, the data transmission
method recited in claim 25 appended hereto, the program

“recorded to the recording medium recited in claim 26
appended hereto, and the program recited in claim 27

appended hereto, the inputted thumbnails can be properly

managed on the recorded medium, thereby allowing the user
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140 thumbnail file of said AV stream are recorded, comprising the steps of: receiving a thumbnail file;
and adding data of the received thumbnail file to the recorded thumbnail file. 5. A data transmission .
apparatus comprising: a read section operable to read a data stream and its management information
from a recording medium; a control section operable to determine partial management information
corresponding to a partial data stream necessary for reproducing a specified reproduction interval in
said data stream; and a transmission section operable to transmit said partial data stream and partial
management information determined by said control section. 6. The data transmission apparatus
according to claifs B.anhergin-said transmissien seation transmits said paytial management
information in an asynchronous manner. 7. The data transmission apparatus according to claim 5
wherein said controlsection selectsgne@f asynchronous transmission and synchronous transmission
of said partial data stream. 8. The data transmission apparatus according to claim 5, wherein said
data stream is an AV stream and said
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" management information includes address information of a discontinuity point of encoded information
in said AV stream, information for relating time information in said AV stream with said address
information, and 141 time information of a characteristic image in said AV stream. 9. The data
transmission apparatus according to claim 8, wherein said management information is Clip
Information, said address information of said discontinuity point is a Seauencelnfo and a Programinfo,
said information for relating said time information with said address information is a CPI, and said time
informationaifsaittcharacteristic image is a ClipMark. 10. The data transmission apparatus according

to claim 9, wherein said management information further includes a Plat/.ist which is information for
specifying a repro£uctiong]int§%g/taaf of Said AV stream 11 “The data trr"gﬁ"smes%sFo%Qa“pparatusaéccording
to claim 8, hereir saie transiissionssection furthehtrahsmits infornsdticrefor specifyinga a

reproduction,inerval of said; AV data stream, ag spid parialdqta siream, 12. Jhe.daig fransmission
apparatus according to claim
a receiving section operable to receive a thumbnail
file; and
a recording section operable to add data of the

received thumbnail file to the recorded thumbnail file.

2. A data processing method for a data processing
apparatus for inputting data inte a recording medium to
which an AV stream file and a thumbnail file of said AV
stream are recorded, comprising the steps of:

receiving a thumbnail file; and

adding data of the received thumbnail file to the

raecorded thumbnail file.

3. 4 recording medium recording a computer-readable
program for a data precessing apparatus for inputting data
into a recording medium to which an AV stream file and a
thumbnail file of said AV stream are recorded, comprising
the steps of:

receiving a thumbnail file; and

adding data of the recelved thumbnail file to the

recorded thumbnail file.

4. A program for causing a computer for controlling

853

data processing apparatus for inputting data into a

recording medium to which an AV stream file and a
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11, wherein said transmission section transmits said information for specifying the reproduction
interval of said AV data stream as said partial data stream without changing contents of said
information for specifying said reproduction interval of said AV stream. 13. The data transmission
apparatus according to claim 8, wherein said transmission section further transmits a thumbnail
image associated with information for specifying a reproduction interval of said AV stream and a
thumbnail image associated with time information of a characteristic 142 image in an AV stream
included in-saidnpartial mandgemeint Fdanakion datesd4. Thecdatetransinission @pparatus according
to claim 8, %ergiﬁne%asidéy_ stream is a data sequence in a unit of a transport packet and a source
packet constitlited by an ~arrival time stamp of said transport packet, and an AV stream as said partial
data stream is a partofar data sequencerciial sdurce paeket of said AV stream. 15. The data

wransmission apparays, apcording to plaim 8, whareinsaid A\ fiiea. s  dafa sequepcedp a unit of a
transport packet and a source packet constituted by a time stamp of said transport packet, and an AV
stream as said-partiad datastrean is atramsport stream in a unit of a transport packet.

5. A data transmission apparatus comprising:

a read section operable to read a data stream and its
management information from a recording medium;

a contrel secticn operable to determine partial
management information corrésponding to a partial data
stream necessary for reproducing & specified reproduction
interval in said data stream; and

a +fransmission section operable to transmit said
partial data stream and partial management Information

determined by said contrel section.

6. The data transmission apparatus according to claim
5, wherein said transmission section transmits said partial

management information 1ln an asynchronous manner.

7. The data transmission apparatus according to claim
5 wherein said control section selects one of asynchronous
transmission and synchronous transmission of sald partial

data streanm.

g. The data fTransmission apparatus according to claim
5, wherein said data stream is an AV stream and said
management information includes

address information of a discontinulty point of encoded
information in said AV sgstream,

information for relating time information in said AV

stream with said address information, and
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16. The data transmission apparatus according to claim 8, wherein said control section switches
between data transmission of said AV stream and management information thereof and data
transmission of only said AV stream in real time. 1.7. A data transmission method comprising the
steps of: reading a data stream and its management information from a recording medium;
determining partial management information corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in said data stream; and transmitting said partial data
stream and partiak managementinfdronation determenesdy=saic determimngestep. 43 48 2A
recording medlum recordlng a computer-readable program comprising the steps of: reading a data
stream and'its | management information from a recording medium; determining partial management
information correspondifigto a pariat datassticsm mecessary 8t reproducing a gpecified eeproduction

interval in sgid data_ siream; and ransmifing said partial datg stream and PAIAl .+ s o,

1

said address information of said discontinuity point is
a Sequencelnfc and a Programlnfo,

sald information for relating salid time information
with said address information is a CFI, and

said time infeormation of said characteristic image is a

ClipMark.

10. The data transmission apparatus according to claim
9, wherein said management information further includes a
PlayList which is information for specifying a reproduction

interval of said AV streamn.

11. The datea transmission apparatus according to claim
8, wherein sald transmission section further Transmits
information for specifying a reproduction interval of said

AV data stream as sald partial data stream.

12. The data transmission apparatus according to claim
11, wherein said transmission section transmits said
information for specifving the reproductlon interval of said
AV data stream as said partial data stream without changing
contents cf said infermation for specifying said

reproduction interval of said AV stream.

13. The data transmission apparatus according to claim
8, wherein sald transmission ssction further transmits a
thumbnail image associlated with informetion for specifying a
reproduction interval of salid AV gstream and a thumbnail

image associlated with time infeormation of a characteristic
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management information determined by said determining step. 19. A program for causing a computer
to execute the steps of: reading a data stream and its management information from a recording
medium; determining partial management information corresponding to a partial data stream
necessary for reproducing a specified reproduction interval in said data stream; and transmitting said
partial data stream and partial management information determined by said determining step. 20. A
data processing apparatus for receiving, from a recording medium recording an AV stream file and a
PlayList file speeifying asmethtd ofreproducinglsaic AVistream file, rsaid fikes reprodyeed:from said
recording rr}“endf'%rpmaqcojr.npriség%:aa receiving section operable to receive said PlayList file; and a
recording section opera%?e o record said PlayList and adding information associated with said newly
received PlayList file to a management information file for managing the recorded PlayList. 144 21. A

?:égrggggessmg meghod fqra data processing, apparatys for receiving, fram g recording megium
8, wherein said AV stream 1s a data sequence in a unit of a
transport packet and a source packet constituted by an
arrival time stamp of said transport packet, and

an AV stream as sald partial data stream is a part of a

data seguence of a source packet of said AV stream.

15. The data Transmission apparatus acccrding to claim
8, wherein said AV stream 1s a data seguence in a unit of a
transport packet and a source packet constituted by a time
stamp of said transport packet, and

an AV stream as sald partial data stream is a transport

stream in a unit of a transport packet.

16. The data transmission apparatus according to claim
8, wherein said control section switches betwsen data
transmission of said AV stream and management information
thereof and data transmission of only saild AV stream in real

time.

17. A data transmission method comprising the steps
of:

reading a data stream and its management information
from a recording medium;

determining partial managemsant information
corresponding to a partial data stream necessary for
reproducing & specified reproduction interval in said data
stream; and

transmitting said partial data stream and partial

management information determined by sald determining step.
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an AV stream file and a PlayList file specifying a method of reproducing said AV stream file, said files
reproduced from said recording medium, comprising the steps of: receiving said PlayList file; and
recording said PlayList and adding information associated with said newly received PlayList file to a
management information file for managing the recorded PlayList. 22. A recording medium recording a
computer-readable program for a data processing apparatus for receiving, from a recording medium
recording an AV stream file and a PlayList file specifying a method of reproducing said AV stream
file, said files repraducedrfrone saiddecording dmeadiume saidddrogram comprisingrthessteips of
receiving said P(é;a%%ust fiIe'bar}LdS geIlccprgil[l]g ssaéiwd Play(lj_j§_t and adding information associated with said
newly received aﬁiscﬁﬁle to a*manageme‘h??n%rrﬁdtion file for managing the recorded PlayList. 23.
A program for causingca computerforcontroling a adata prosessimeapparatus forreceiwing; from a
recording r’gedium recordingﬂ,p AY stream file and a PlayList file specifying a method of reproducing

. rom. a re I ; . . . . ..
said AV streamr?lle, said Hes T roduced from said recording medium, said program comprising the

steps of: determining partial management information

corresponding to a partial data stream necessary Ior

reproducing a specified reproduction interval in said data
stream; and
transmitting said partial data stream and partial

management information determined by said determining step.

19. A program for causing a computer to execute the
steps of:

reading a data stream and its management information
from a recording medium;

determining partial management information
corresponding to a partial data stream necessary Ior
reproducing a specified reproduction interval in said data
stream; and

transmitting saild partial data stream and partial

management information determined by said determining step.

20. A data processing apparatus for receiving, from a
recording medium recording an AV stream file and a PlayList
file specifying a method of reproducing said AV stream file,
said files reproduced from said recording medium,
comprising:

a receiving section operable to receive said Playlist
file; and

a recording section operable to record said Playlist
and adding information associated with said newly received
PlayList file to a management informaticn file for managing

the recorded PlayList.
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receiving said PlayList file; and recording said PlayList and adding information associated with said

newly received PlayList file to a 145 management information file for managing the recorded PlayList.
146

21. A data processing method for a data processing
apparatus for receiving, from a recording medium recording
an AV stream file and a PlayList file specifying a method of
reproducing said AV stream file, said files reproduced from
said recording medium, comprising the steps of:

receiving said PlayList file; and

recording said PlavyList and adding information
associated with said newly received Playlist file to a
management information file fcr managing the recorded

PlayList.

22. A recording medium recording a computer-readable
program for a data processing apparatus for receiving, from
a recording medium recording an AV stream file and a
PlayList file specifying a method of reproducing said AV
stream file, said files reproduced from said recording
medium, said program comprising the steps of:

receliving said PlayList file; and

recording said PlaylList and adding information

gsoclate

0.

jsY)

with sald newly received PlayList £flle to a
management information file for managing the recorded

PlayList.

23. A program for causing a computer for controlling a
data processing apparatus for receiving, from a recording
medium recording an AV stream £file and a PlayList (file
specifying a method of reproducing said AV stream file, saild
files reproduced from said recording medium, sald program
comprising the steps of:

receiving said PlaylList file; and

recording sald PlayList and adding information

associliated with said newly received PlayList file to a
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.

management information file for managing the recorded

PlayList.
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