20 May 2005 DESCRI PTI ON DATA RECORDER Technical Field general, the present
invention relates to a data recordi ng apparatus. Mre pad meplzacty, the .
present invention relates to a data recordi ng apparatus capabl e of
properly managing data stored on a recording medi um and reproduction
information even if .the data stored on the recording nediumis edited..
Background Art In recent years, a variety of optical disks have .been
proposed- as di sk-type-information recording nedia renovable froma
recordi ng/ reproduction apparatus. Such recordabl e optical disks are
proposed as nedia having a |argepsterpgerempacity of several gigabytes and
hi ghly.. .expected as nedia for recording an AV-(Audio Visual) signal such
as a V|deo signal . Sources supplying. digital AV signals to be recorded .
onto such a recordable optical disk include a CS digital satellite
broadcastbagAskgtbﬁﬂERas wel | as a BS digital broadcasting station . and,
inthe future, a proposed ground wave tel evision broadcasting 1 20 May
2005 station.. In-general, digital video S|gnals supplled by these

Téchnical Field
In;generai; therpiesent'inVention relétes'to a data
1:re¢§rding apparatus.l Mbré bafticﬁiarly; tﬁe'present 
invention ielateé to.a data recordiﬁg'apparatué capable
‘of‘properlf managing data'stored on a recdrdingimédium

ahd‘reproduction information even if the data stdred on

the recdrding medium is edited.

Backg:ound Art
| | In recént yéars;_a variety of optdical disks hafe
. been pfcpbsed aé disk—type‘inﬁormation-recofding media
removable from a récofqing/reproduction.apparétus. Suéh
recordable pﬁtical disks are proposed as media having é
lérge storaée capacity of several gigabyﬁes and ﬁighly.
‘i.expected asrmedia for recqrdihgran AV'(Auﬁio;Visuali
éigﬁal‘éuch as a vide@ signél- 'Sourcés SupplyingAdigitalr
C AV signa;s‘to be ;eéorded onto such a recordable-optical
disk inciude a CS.digitairsatellite broadcasting‘stétion
f - as well as a BS digital.broadcasting statiop_and;-in the

future, a ﬁroposed ground wave télevisiqn'broadcasting




. record th

- sources are subjected to picture conpression normally adopting an MPEG
‘(Moving Picture. Experts Group)-2 technique. A recordi rp apparvatus for
‘recording the signals has a predeterm ned recording rate unique to the

. apparatus. Wen a digital video signal generated by:-a. digital broadcasting
station is recorded onto the conventional consumer inmage storing nedia,.

the digital video signal is decoded and then subjected to a band Ilnltlng

_process if an anal og recording technique is adopted. If a digital
recordi ng technique is adopted, on the ofher hand, the digital video

‘signal issoamtckodlecoded and then recoded at a recording rate peculiar to
the recording apparatus by adoption of an encodi ng techni que.

Representatives mof ddwe:inj tadgTecordi deo t £chnh gsesuppet Beep neABESL Vi deo
t echni que, an MPEG video technique and a DV (Digital Video) technique.

Wth suchssecasdi Dget eehnbaues. taowaeﬁreacéﬂegkbeqonbhbrﬁ%&%m'S decoded
once before being subjected to band-limtation and .recodi.ng pfocesses so

that the o UgtHIE Siakhhy faLeLio a1 eta-Ll cRpkLagmLERLI At e of | an | npus

di gital signal conpleting. picture conpressi oes not eXceed a recording

rate of e&ﬁ_‘%ﬁ %00% A ccoorrézy r&g/rearroa u‘ﬁﬁtlﬁon agggcruaémg fy an oper ation to

pi cture,

51gnals has a predetermlned recordlng rate unlque to the
'apparatue. When a dlgltal video 51gnal generated by a
dlgltal broadcastlng station is recorded onnto the |
conventional consumer_iﬁage storing mediaf.the digital
_video signal rs-deceded‘and‘then subjec;edAto-a:bend~
limitingnproeess_if aﬁ enalog_recerdingetechﬁidue.is
--adopted. If a diéitallrecerdingftecpnique is adepted, en
the other haﬁd, the.digital video sigﬁellis opee decoded
and'then recoded'et:a'recording-rete-pecﬁliar'to the
recording epﬁeratus by edoption of an:enceding-technEQue.
" Representatives of the digital reeording;techﬁique
include an MPEGI1 video technigue, an‘MPEGz‘videe
technique and a DV‘(Digitellvideo) technrque.
With such recordrﬁg'teChnieues,.howeVer, a supplied
“ﬁit stream is dedoded:once'before'beiné sﬁbjected'to
l_band-limitation ahd-recodipg_proeessee so that ther
picture quaiitydeferioretes.: If a tranemission'rate of
an input digitel‘signal completing‘picrure‘compression”

" does not exceed a recording rate of a




deteriorations in picture quality, it is possible to adopt a nethod to _
record the supplied.video streamas it is wthout carryimgueytzodecodi ng and
recoding processes on the input digital signal. If the transm ssion rate of
the input digital signal exceeds the recording rate of disk used as the
recordi-ng nedium on the other hand, the digital. signal needs to be
decoded by the recording/reproduction apparatus and then recoded so that
the transni ssion rate becones |ower -than an upper lint of the recording
rate before the signal is stored in the recording nedium In the case of a

di gi t al - skgeatai nansabeskaBL i8d0RbHAGadukai nalhe ohatk@ tieahRbque whereby the
digital signal is transmtted at a bit rate varying fromtinme to .tine, a

di sk recopdipgaappar gt yscaapahke ot reaopdiaRg ¢at ai which is tenporarily
stored in-a buffer, in a burst operation is capable of utilizing the

I
storage ¢ L1y 9F i ofs di gk used as i nf or gmtiQn_r i,ng_medi um
efficient?gégﬁi%oﬁ%é??go%ﬁmfgﬁgg ?a gg%%g ngggh?egﬁggg%ge %fth a fixed.

di ; ' ‘ ' I d. of tary head, As .
Gescr i bocraBbhef FatBad bhr Feohtorhe BHerarat 4120 fag 208 of badeast i ng
is nmost po ula% there w | ted emand for a

|- be a predic X
recor di ngtT ept %Yi%%rﬁﬁb%?a?ﬁg_ggFﬂalﬁg ar kr§§°31P8c8F8Fﬁ§S?Snediun}.for

storing a broadcasted .. . . o o ..
‘ - on the input digital signal. If the transmission rate of

the input digital‘sigﬁal exceeds the recﬁrding rgte of a
disk_usedjas,the rééprding-médiumj-on -the‘-oth_er‘handf the -
-digital‘signal néédS—t§ be decodea by the 7 |
recoiding/fép:oducfion:apparatusAand ﬁhén récoaed So‘ﬁhat
£he tranémisSion'réte.bécomeé iower than én upﬁer limit
of the'recérding rate befbre-the signallis-Stofed in the
- recording mediuﬁﬂ
Inithe éaSe of a.digital-éignal Eransmission
édbpting a‘variable.raté technique'whereby the-digital
signal is-trénsmitted‘at a bit rate.vgryiﬂg from time to
time,ra'disk recordinglapparatus ééﬁéble Of fecofding
data, which is temporériiy stored in.a buffer, in a bﬁrét
‘operatipn is capable of‘utilizingAthe storage capacity of
. a'disk used as an-information récbrding medium

leffiéiently in comparison with a tape'recdrding.;echnique
ﬁith a fixed'récﬁrdihgrate due to é.fixed.fqﬁational
‘speed of a rotary head. -

As described above, in the' future where the digital




signal -as a digital signal wthout any processing, .including decoding and
recodi ng processes in the sane way- as a data streamer. #swveypoined above,
as the storage capacity of a recordi ng medium increases, the -recordi ng
medi um . -can be used for storing a |larger anount of data such as-video and
“audi o data of a program Thus, -a disk can be used.-for recording a nunber.
of prograns.. In consequence; the.user needs to carry out operations-such.
as editing to-watch only desired prograns sel ected froma nunber of:

prograns pregaedediag hhe nﬁ‘ys% popd1 @8, eéhbkagw&agr%té Q dreLBéLégd out,

however, it becomes difficult to properly nmanage data recorded on the

di sk and: &@ﬁéﬂﬁu%sg Enggr§??(%§/{% JQSHLE Rfabgﬁ%%@ é@%g) nentS(ﬁ

- the present ‘i nvention-provi a recor |ng ara us ca e of
properly TRORIL DY, .ored cordi:n r oduced
i nf or mat i on evé% |f9%é§5§%p i O a%nq °ﬁaf%9g%89e8 ﬁog §Rﬁ¥g|ng nedi um
is edited., 20 ghg .An a cordancedgﬂth an asgect "of the i nvention, there
i's_provi e P f’e APAERG SHgRRd: S FRPUF eRBY APRGCESFATE st ream :

-including an arra packets onto an information recording nedi um-
conpri si rg?g‘clf‘?%fe d@?‘é‘&flilﬁﬁ ABEn & eced igg eE’E?‘F@SFEFeF%@Bﬁt Sf@e way

as a data streamer.

As explained abové, as therstdrége-capacity of a’
recording medium incre&éés; ﬁhe-reéorﬂiﬁ§ medium=can bé.
used for'sﬁoring a iarger‘amount of data such as.video
and audio data of a progfam. _Tﬁus, é diék‘éan be used for
recofdiﬁg a pumber of grdgramsa In céﬁséqqence;,the.user

' needs to caf:y out 6pé£atibds-s@ch as-éditiﬁg to watch
qnly desired prograhs‘selected from a gﬁmber of programs
recorded on.the disk.

if an editing operation is carried out, howgver, it

. becomes difficult to properly manage data récbrdea on the

disk and reproduced information.

_ Disélosure of Invention
Embodiments of the present invention provide a
'data recording apparatus capable of properly managing
data . stored on a recording medium and reproduced
S information even if description of the data stored on a

recording medium is edited.




information of said data stream first generation nmeans for generating:
first continuity information representing continuity of2d mMegtzdosme

i nformation generated on the basis of a detection result produced by said
first detection neans; second continuity information representing
continuity of second tinme information showing arrival tinmes of said
packets; identification information for identifying a first packet array
i ncl udi ng no di slconecaardgned se#ith f ianst aspéae ioff otimet | dnyemntbmn of f set
value of said identification information offset value added for each
second phbket asrpyovihdeéddandataordicscdnndg nappyrafusafdr seeonddingre
information; and recording nmeans for recording said first continuity

i nformat aondatsai dtsecondinobtidhngt yani rdmrayat iodn padkeaisd ohfsetarval ue onto
~said information recording nmedium 5 20 May 2005 In accordance with

anot her aspeemadliohheetbvenhd afieditheromsrEvgded a data recordi ng net hod
adopted in a data recording apparatus for recording a data stream

~including an arrmysef q@aeatisnoaari) fof 0OldBEtOmhg I 2606 HbRNGe MELdIM
conpri si ng:
information of said data stream;
first generation means for generating:
first continuity information representing
continuity of first time information generated on the
basis of a detection result produced by said first
detection means;
second continuity information répresenting
continuity of second time information showing arﬁival
times of said packets;
identification information for identifying a first
packet array including no discontinuity of said first
time information; and
an offset value of said identification information
~offset value added for each second packet array including
no discontinuity of said second time information; and
recording  means for recording said first
continuity information, said second continuity

information and said offset wvalue onto said information

recording medium.




a first detection step.of detecting reference-tine information of said
data streanm a generation step of generating: first contamwuad\eobaformtion
representing continuity of first time information generated on the basis
of a detection result produced in processing carried out at said first
detection step; second continuity information representing continuity of
second time information show ng arrival tines of said packets;
‘identificationImnfaromtdancéowitbeanothéngaspéct sof phekebvamtiyni ncl udi ng
no discontinuity of said reference-tinme information; and an offset val ue
of said itdente fixapronided oamaddten addedding emthcelecadcbpadkehn array
including. no discontinuity of said second tinme information; and 6 20 My
2005 a retxrdi mgestdpngf apperdtng st fesirdieent knuiidyai dorari i on, said
second continuity information and said offset value onto said information
recor di ndndidiMg | mraccereapceow t Raarether cagpectardPf {Meormdwviedt i on,

there is provided a program storage nedium for storing a conputer-readable

program afecd rédahyg m@@gghglagmgppgiﬁéus for recording a data stream
i ncl udi ng
a first detectlon step of detecting reference-time
information of said data stream;
a generation step of generating:
first continuity information representing

continuity of first time information generated on the

basis of a detection result produced in processing

carried out at said first detection step;

second continuity  information representing

continuity of second time information showing arrival
times of said packets;

identification information for identifying a first

packet array including no discontinuity of said
reference-time information; and

an offset value of said identification
information added for each second packet array including

no discontinuity of said second time information; and




an array of packets into an information recording nedium conprising: a
first detection step of detecting reference-tinme infornat uen 2obssai d data
stream a generation step of generating: first continuity information
representing continuity of first tinme informati on generated on the basis
of a detection result produced in processing carried out at said first
detection step; second continuity information representing continuity of
second time infermteonrdhowi ngsteewi valf timeesrdfingal dspadket 8irst 20 May
2005 identification information for identifying a first packet array

i ncl udi ngonaidiviegnt i nihfyrobtsand refeidnce-séaendnforamitioniitpnd an

of fset value of said identification information added for each second
packet arnn@yroaelivdi Nghd0sa s eFFsicruityl @ 6atd sedendidfdsmnd tfes mation;
and a recording step of recording said first continuity information, said
second cerlordiihyy mefansati on and said offset value onto said information
recordi ng medium In accordance with another aspect of the invention,

‘there is provided a pregragmte be;pxecutediler a gapRUker Lo capidol a data
‘recordi ng apparatus for
~invention, there is provided a program storage medium
for storing a computer-readable program of a data
recording apparatus for recording a data stream including
an array of packets into an information recording medium
comprising:
a first‘detection step of detecting reference-time
informétion of said data stream;
a generation step of generating:
first continuity information representing
continuity of first time information generated on the
basis of a detection result produced in processing
carried out at said first detection step;
second continuity information representing
continuity of second time information showing arrival

times of said packets;




recording a data streamincluding an array of packets into an information
recordi ng nmedium conprising: a first detection step of.zodgtecbbfg
reference-tinme information of said data stream a generation step of
generating: first continuity information representing continuity of first
time informati on generated on the basis of a detection result produced in
processing carried out at said first detection step; 8 20 May 2005 second
continuity infoidattdficaprasehhfognaohdh nfibry idkensecondgt isnerirdior mat i on
showi ng arrival tinmes of said packets; identification information for

i dentifyipeglaet i r atrapackehcridaygi naldidi @gd seendiiscemyi nubty ofasai d
reference-tinme information; and an offset value of said identification

i nf or mat i¥¥emdded tfiale aadd raeeqnch;pagket array including no discontinuity
of said second tinme information; and a recording step of recording said

first continuityn bRESErBLEINe oF haSREONGeLONt dHiion | 1 Q5 Rld o8y and sai d
of fset value onto said information recording nmedium In accordance with

oot gaRESL o ieestArentiat ELELSE PIAM P S dhaungerl 1o et ur
discontinuity of said second time information; and

a recording step of recording said first continuity
information, said second continuity information and said
-offset value onto said information recording medium.

In accordance with  another aspect of the
invention, there is provided a program to be executed by
a computer to control a data recording apparatus for
recording a data stream including an array of packets
into an information recording medium, comprising:

a first detection step of detecting reference—time

information of said data stream;

a generation step of generating:

. first continuity information representing
.continuity of first time information generated on the
basis of a detection result produced in processing carried

out at said first detection step;




used for storing: first continuity information representing continuity of
first time informati on generated on the basis of referencgafigs
information of said data stream second continuity information representing
continuity of second time information showing arrival tinmes of said
packets; identification information for identifying a first packet array

i ncluding no discontinuity of said reference-time information; and 9 20
‘May 2005 an of fsetonadl ue obnsaidi fent i fnfatmonidmf or neépoesaddedy f or each
second packet array including no discontinuity of said second tine

i nf or mat immtilmiiagecopdansecond h tamet hénfagpecti oaf shewingventdioml there is
provi ded a data reproduction apparatus for reproducing a data stream from
an i nformetdsonfr eedtldpagkeedi um for storing said data stream including an
array of packets, conprising: reproduction neans for reproducing: first

conti nui ty i nf ofdeedt O ¢efir@s et £ dea €10 | Aokt Ydeht iy shgt iameriiftor mat i on
generated on the basis of referende-tine information of said data stream

.stored igackeitd i atesgat i gienesigli ngorediluBkoageARdLGoNt baui tay siqf or mati on
representing
reference-time information; and

an offset value of said identification information
added for each second packet afray including no
discontinuity of said second time information; and

a recording step of recording said first continuity
information, said second continuity information and said
offset value onto 'said information recording medium.

In accordance with  another aspect of the
invention, there is provided a data recording medium for
recording a data stream including an array of packets,
used for storing:

first continuity information representing
continuity of first time information generated on the
basis of reference-time information of said data stream;

second continuity information representing

| continuity of second time information showing arrival
times of said packets;

identification information for identifying a first

>  packet array including no discontinuity of  said

reference-time information; and




continuity of second tinme information showing arrival tinmes of said
packets; identification information for identifying a fifsuaypaoket array
i ncluding no discontinuity of said first tinme information; and an offset
val ue of said identification information added for each second packet
array including no discontinuity of said second tinme information; and
control neans for controlling reproduction of said data stream from said
i nformati on recor dohfseedivainien offhesaiblasidgerofi Satat rcepr Demmeds i i’kfror mat i on.
10 20 May 2005 In accordance with another aspect of the invention, there
IS providéded deficer r epaoducticmomet hpdckatdoptattdyn aidaladtagr oduct i on
apparatus for reproducing a data streamfroman information recording

medi um fafscehofhugt gadbt slata séceadn tied uth Agradt 86 ay of packets,
conprising: a reproduction step of reproducing: first continuity

information represerdddtdrdaH i nuiitth of ahbthbrt i NBshBEST Md# ON tefx t he basis
of reference-tine information of said data streamstored in said,

i nformat i;9R RG] ngtH@QéumlsseC?QQvgeea' Ny tyghRhor madd Qi &prgsenti ng
conti I’IUI ty of second time information showi ng arrival

apparatus for reproducing a data stream from an
information recording medium for storing said data stream
including an array of packets, comprising:
.reproduction means for reproducing:
first continuity information representing
continuity of first time information generated on the ' \
basis of reference~time information of said data stream
stored in said information recording medium;

second continuity information representing

continuity of second time information showing arrival

times of said packets;

identification information for identifying a first
packet array including no discontinuity of said first
time information; and
an offset value of said identification information
‘added for each second packet array including no
discoﬁtinuity of said second time information; and
control means for controlling reproduction of said
» data stream from said information recording medium on the

basis of said reproduced information.

10



times of said packets; identification information for identifying a first
packet array including no discontinuity of said first tigmai nfoesnation
and-an offset value of said identification information added for each
second packet array including no discontinuity of said second tine
information; and a control step of controlling reproduction of said data
stream fromsaid informati on recordi ng nediumon the basis of information
reproduced i n pIncesst¢ogrdamce ed with atarsaiherr epraegacti onost epthdl 20 May
2005 In accordance with anot her aspect of the invention, there is provided

a progratmsentage, metiaie fer pHoaridgl aacelpa erepeadlal] opragelasa of a data -

recording apparatus for recording a data streamincluding an array of
packets saoptédi Ng:a adsE€Praspreddiait iSdesa FRIH ARt NGsphddisdig@rd i nuity
information representing continuity of first tinme information generated on

the basystaf setesgncerdd Man nfaraRhbencel sakbdrdahg shégehh stored in
said information recordi ng nedi um second continuity information

representipgingOd it §xc O s88EQRT (TR IHL AR LePaFIOW NS AfLdyal  times
of said packets;
comprising:
a reproduction step of reproducing:
first continuity information representing
continuity of first time information on the basis of
reference-time information of said data stream stored in
said, information recording medium;
second continuity information reépresenting
continuity of second time information showing arrival
times of said packets;
identificétion information for identifying a first
packet array including no discontinuity of said first
time information; and
an offset value of said identification information
added for each second packet array including no
discontinuity of said second time information; and
a control step of controlling reproduction of said
data stream from said information recording medium on the

basis of information reproduced in processing carried out

> -at said reproduction step.

11




identification information for identifying a first packet array including
no discontinuity of said first time information; and amcoofshgetoogal ue of
said identification information added for each second packet array
including no discontinuity of said second tinme information; and a control
step of controlling reproduction of said data streamfromsaid information
recordi ng mediumon the basis of information reproduced in processing
carried out atImai champraacei owisitep. ah2dt2@ErVayz2pe5tl n afcortdesnice with
anot her aspect of the invention, there is provided a programto be

execut edihyeatdeiput eEherto Lonprelviaisnt a reps@cunt iseprapgparmddisarh or
reproducing a data streamincluding an array of packets from an

i nfornat fep regerdingg REdi R ISdd¥1a Iepsgeaat | 8 step wfta
reproducing: first continuity information representing continuity of first
tinme inf QéﬁakdﬂﬂggﬁpﬁéébggsOﬁoﬁ:h%ed%ﬁ"%!i%gpfa rRftQ eNGlsdn B d Ni@IARLi on of
said data stream stored in said information recording nmedium second

continui gy LpbQynaEi ON-kEPL eSS NG ntonti nuity of second time information
showi ng arri val9 ti ngs of said paiLckéltgg; identification information for

- identifying a f5r§5production step of reproducing:

first continuity information representing
continuity of first time information generated on the
basis of reference-time information of said data stream

stored in said information recording medium;

second continuity information representing

continuity of second time information showing arrival
times of said packets;
identification information for identifying a first

| packet array including no discontinuity of said first

time information; and

an offset value of said identification information
added for each second packet array including no
discontinuity of said second time information; and

a control step of contreolling reproduction of said
data stream from said information recording medium on the
basis of information reproduced in processing carried out

at said reproduction step.

12



packet array including no discontinuity of said first time information;
and an of fset value of said identification information addeg f2005each
second packet array including no discontinuity of said second tine
information; and a control step of controlling reproduction of said data
stream fromsaid information recording nediumon the basis of information
reproduced in processing carried out at said reproduction step. 13 20 May
2005 | n accor dabhteawdthdamot hertlaspecthaf ddpedtnwehttiton, intdrerion,s provi ded
a data recording apparatus conprising: first acquisition neans for
acqui ri nghehe addpessidefl a packgtanattd hiee staeptubédedyh packgiutartr ay
including no discontinuity of arrival-tinme information; second acquisition

means fotoacoutrohga oddset répredudtd of nabporatafs sfie panketudinqayy and
recording neans for recording the address of said packet acquired by said

first acgatsitisopcamansnanddsayd aaffsetati mefi nigargreidson mequi red by said
second .acquisition neans onto an information recording nmedium in

accor danggf ¥t ROt REEoASNRS tmd i dde ddfeMtdQfyy: there is provided a data
recordi-ng nmethod conprising:  a first acquisition step of acquiring the
address of a Q@Cﬁéﬁréﬁuégﬁbﬁngygp(gf<¥g§}dgyggﬂg:array i ncl udi ng
first continuity information representing
.continuity of first time information generated on the
basis of reference-time information of said data stream
stored.in said information recording medium;
second continuity information representing
continﬁity of second time information showing arrival
times of said packets;
identification information for identifying a first
packet array including no discontinuity of° said first
time information; and
an offset value of said identification
information added for each second packet array including
no discontinuity of said second time information; and
a control step of contrelling reproduction of said
‘data stream from said information recording medium on the

basis of information reproduced in processing carried out

at said reproduction step.

13




no discontinuity of arrival-tinme information; a second acquisition step of

- acquiring offset tinme information of said packet array;2cangy @cvecordi ng

- step of recording the address of said packet acquired in processing
carried out at said first acquisition step and said offset tine
information acquired in processing carried out at said second acquisition
step onto an information recording nedium 14 20 May 2005 In accordance

wi t h ‘anot her aspecacodrdimce i mivgntamrthdherspest prbvildedimvgrtogram st or age
medium for storing a conputer-readable programconprising: a first
acqui si ttharst &p proacded ra ndetdheradsrdivsy afpargdiackeiongdridiaggt art of each
packet array including no discontinuity of arrival-time information; a

second acqui si tfDRsiSt epgof saeqonr imeanef fEet hbdBirin§ormat | amefssai d )
"packet array; and a recording step of recording the address of said packet

acqui r edofNa phQEESEi Y €& I s €r oW adaRighdidStarAofUi d i BhptRP and said
offset tine information acquired in processing carried out at” said second

acqui si t498cShe @It P &N 4 P OFRLd QR reey.did1g Jiedi um In accordance with
anot her aspect of the invention, there is provided a programto be

executed by a LOMUN €LocqGPEPEiSA NBeans for acquiring offset time

information of said packet array; and

recording means for recording the address of said
packet acquired by said first acquisition means and said
offset time  information acquired by said second
acquisition means onto an information recording medium.

In accordance with another aspect of the inventiocn,
there is provided a data recording method comprising:

a first acquisition step of acquiring the address
of a packet at the start of each packet array including
no discontinuity of arrival-time information;

a second acquisition step of acquiring offset time

information of said packet array; and

a récording step of recording the address of said
packet acquired in processing carried out at said first
acquisition step and said offset time information
acquifed 'in processing carried out at said second

acquisition step onto an information recording medium.

14




a first acquisition step of acquiring the address of a packet at the start
of - each packet array including no discontinuity of arrijsakafizges

i nformation; a second acquisition step of acquiring offset tine
information of said packet array; and a recording step of recording the
address of said packet acquired in processing carried out at said first
acquisition step and said offset tine information acquired 15 20 May 2005
in processing canri ettoetdancsai dvisgcondnadiuasi t eepesttep ofit o fame
information recording nmedium In accordance w th another aspect of the

i nventi ohnvehheéoea,i $hpmoyi dedpacdatiadr eppadyetmostappge ainedifmr for
reproduci ng a data streamfroman information recording nediumfor storing =

packet s sooPpDSd g Saigslitdat-aestaebin pro2@¥pl csinpeisimps oducti on neans for
reproduci ng the address of a packet at the start of each packet array

including no diseerkiknWdghiefitabhl e | 88 bBGOLFRhoRhaNtidfsad tinme
informati on of said packet array; and control neans for controlling

reproductfop @facd@itd atlatRestigam fgron sai dﬁagekeﬁn@&iﬁa@r riecan g ing; medi um on
the basis of "said reproduced information. 1n accordanCe w th anaot her

Zzggfgdoﬁ%t@%@:&{@ﬂﬁﬁi’ﬂy ok NEE £ ¥81 P Ad dedlr SrHRL Ao £Pr oducti on et hod

a second acquisition step of acguiring offset time
information of said packet array; and |

a recérding step of recording the address of said
packet acquired in processing carried out at said first
acquisition step and said offset time information
acquired 1in processing carried out at said second
acquisition step onto an information recording medium.

In accordance with another aspect of the invention,
‘there 1is provided a program to be executed by a
computer, comprising:

a first acquisition step of acquiring the address
of a packet at the start of each packet array including
no discontinuity of arrival-time information;

a second acquisition step of acquiring offset time
information of said packet array; and

a recording step of recording the address of said
packet acquired in processing carried out at said first

acquisition step and said offset time information acquired

15




a data reproduction apparatus for reproducing a data streamfrom an
information recording nmediumfor storing packets conposingasaicdsdat a
stream conprising: a reproduction step of reproducing the address of a
packet at the start of each packet array including no discontinuity of
arrival-tinme information and offset tinme information of said packet array;
and 16 20 May 2005 a control step of controlling reproduction of said data
st ream fronpsacdssnhgr matirardr ecdr dithgaietli skeormh 4 deu bast sowf ssapd
reproduced information. In accordance with another aspect of the

i nvent i oomtd hen einfoptidvisledrecirdgiamestiomage medium for storing a
conput er -readabl e program of a data reproduction apparatus for reproducing

a data stream 1 omrasrddades R 10Nadice0s i Agosedi o £19& sheehPgonpacket s
conposi ng said data stream conprising: a reproduction step of reproducing

the addressrof as pggketdal the ghant Qfepﬁééﬁc@ﬁ@ﬂfaagﬁéﬁé(tlhé‘df@fng no
discontinuity of arrival-tinme information and offset tine infornmation of

_said packebraih@¥ng 28d BGONSE pLaft 6o SN MPLIHME 1EPT ALUSE s PRy Of sai d
data streamfrom said information recording nediumon the basis %f said
reproducgdy i g OrFRt | 90} fgaGeandance WhbBs2Agt Nels #SBGEh Oftfd8n,
comprising:
reproduction means for reproducing the address of a
packet at the start of each packet array including no
discontinuity of arrival-time information and cffset time
information of said packet array; and
control means for controlling reproduction of said
data stream from said information reccrding medium on the
basis of said reproduced information.
In accordance with another aspect of the invention,
there is provided a data reproduction method adopted in
a data reproduction apparatus for reproducing a data
stream from an information recording medium for storing
packets composing sald data stream, comprising:
a reproduction step of reproducing the address of
a packet at the start of each packet array including no
discontinuity of arrival-time information and offset

time information of said packet array; and
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invention, there is provided a programto be executed by a conputer to
control a data reproduction apparatus for reproducing azdata sfoseam from
an information recording nmediumfor storing packets conposing said data
stream conprising: 17 20 May 2005 a reproduction step of reproducing the
address of a .packet at the start of each packet array including no

di scontinuity of arrival-tine information and offset tine information of
sai d packet array;centralcostepl sfepcaitcoblingl i ngprepuodichi oafof said
data streamfromsaid i nformation recording mediumon the basis of said
repr oduced iidnidartyats e arh N £ 26RO EANT 61 W & Fmanobhe fr easetiin Pf médeun
invention, there is provided a data recording nedium.for recording

‘packets gh andata sty A s $ad drégtaqueear dinFs rrpdidim further used for
storing the address of a packet at the start of each packet array

including no digconddduigynef argimal - iy idf or ng #:'eQﬂ: andestorjng of fset

time information of said arrival-tine |nformat|on each packet array.

| n_accor daneg ih aEm?sr 1a§p§§t0v9.fde % rpf}i @Ostw%ggl'rﬁec@{geg' ded a

dat a edi {1 ng apparat Us ta stream

-on the for storing a computer-readable program of a data

reproduction apparatus for reproducing a data stream
from an information recording médium for storing
rpackets composing said data stream comprising:
a reproduction step of reproducing the address of a
‘packet at the start of each packet array including no
discontinuity of arrival-time information and offset time
information of said packet array; and
a control step of controlling reproduction of said
'”data stream from said information recording medium on the
- basis of said reproduced information.
In accordance with another  aspect of the
 invention, there is provided a program to be executed by
a computer to control a data reproduction apparatus for
reproducing a data stream from an informafion. recording
medium for storing packets composing said data stream,

comprising:
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basis of a first packet array including no discontinuity of reference-tine
informati on and a second packet array including no di scentiipnuichy of
“arrival-time information; and a user interface for issuing a. command to
delete a portion of said data stream 18 20 May 2005 wherein, when a
command to delete a portion of said data streamis issued, said controller
executes control to add an offset value of identification information for
identifying sai & frepsbdpatken atepyofotrepeadhcsrgonttepaddetsarsofyaso that
said identification information for said first packet array does not
change. pachetoratan¢hew dtthnobliereagpephchbtt herra vamdleminhene is
provided a data editing nethod adopted in a data editing apparatus

conpri si 89scantontiioll ef herikanagiing argRfrdaHilRAamm dhesebasigseof a
first packet array including no discontinuity of reference-tine

i nf or mat i o Akl Bon SOE W PRl tah@¥yi: Nghydi ng no discontinuity
arrival-time information; and a user interface for issuing a command to

del ete a portion Qfnisaid HalR St &AM rINELR] Nee PSR B SYMBAdsL D del ete a

portion of
~data stream from said information recording medium on the

basis of said reproduced information.

In accordance with another aspect of the
invention, there is provided a data recording medium for
recording packets of a data stream, said data recording

medium further used for storing the address of a packet

‘at the start of each packet array including no
discontinuity of arrival-time information and storing

offset time information of said arrival-time information

- for eaéh packet array.

In accordance with another aspect of the
invention, there is provided a data editing . apparatus
comprising:

a cbntroller for managing a data stream on the

- basis of a first packet array including no
discontiﬁuity of reference—timé information and a

_ second packet array including no discontinuity of
arrival-time information; and |

a user interface for issuing a command to delete

a portion of said data stream,

18



said data streamis issued, said controller executes control to add an

of fset value of identification information for identifyigngssaidsfirst
packet array for each second packet array so that said identification
‘information for said first packet array does not change. 19 20 May 2005 In
accordance wth another aspect of the invention, there is provided a
program storage nediumfor storing a conputer-readable programto be
executed by a cdmudiat, f aheaond r obhinagda that ale@ditld ng gppariatiisot
conprising: a controller for managi ng a data streamon the basis of a

first pagketl afdiy istoldidhngsnoigdiseant isuidy caftfel peencacddi®es
informati on and a second packet array including no discontinuity of

arri-val -tbfARrbnf ot ifda apfl ackseled Nteff@ce ber iiSRWNa a-LommRnd to
delete a portion of said data stream wherein, when a command to delete a

portion of £ $ai¢ ;Gaf af_osfrf&ghﬁfkggg%,ai%n%gét! gaea&%%UFa%drésgi g@g an

of fset value of i1dentification I mat 1 on identifying irst

ket f h t . id.i. [,ficati
o ormai Bty orecoRd PR ARRAT o itaRe TR SRRk vance

W th ano&ﬂ%%r%%%%%ﬁloffépe said first ©packet array does not

change.

In accordance with another aspect of the
invention, there 1is provided a data editing method
adopted in a data editing apparatus comprising:

a controller for managing a data stream on the
~basis of a first packet array including no
discontinuity of reference~time information and a
second packet array including no discontinuity of
arrival-time information; and

a user interface for issuing a command to delete
a portion of said data stream,

wherein, when a command to delete a portion of
said data stream is 1issued, said controller executes
control to add an offset wvalue of identification
information for identifying said first packet array for
each second packet array so that said identification

information for said first packet array does not change.
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invention, there is provided a programto be executed by a conputer for
controlling a data editing apparatus conprising: 20 20 May,£008s2
controller for managing a data streamon the basis of a first packet array
including no discontinuity of reference-tine information and a second
packet array including no discontinuity of arrival-tinme information; and a
user interface for issuing a conmand to delete a portion of said data
stream wherei n,Imhercaccarmard twitkl et&#natipert i aspefctsai éf dathestreami s
i'ssued, control is executed to add an offset value of identification

i nfor mat iamehetohdemhielryl g sebeidéd st packetmaktayaler meachmsegeend packet
array so .that said identification information for sard first packet array .

does not sebange. al taAgrGMIeR IR appbhesimaspeaie ObxbRareinUgNt hoN, there
is provided a data editing apparatus conprising: controller for managing a

data strgampaiethe Rasi scoptralpagket Ar réMthndédﬂ't'lgld’O dbs&eathav ty of
arrival- tine informati on showing an arrival tine of €ach packet; and

user intgrkaeesipk.issuing a command to delete a

a controller for managing a data stream on the
basis of a first packet array including no discontinuity
of reference-time information and a second packet array
including no discontinuity of arrival-time information;
and

a user interface for issuing a command to delete a
portion of said data stream,

wherein, when a command to delete a portion of
said data stream is issued, control is executed to add an
offset value of identification information for
identifying said first packet array for each second
packet array so that said identification information for

.said first packet array does not change.

In accordance with  another aspect of the
‘invention, there is provided a program to be executed by a
computer for controlling a data editing apparatusr

comprising:

20




portion of said data stream 21 20 May 2005 wherein, when a command to
delete a portion of said data streamis issued, said conty gk{ emnoexecutes
control to add a start tinme of a time axis of said arrival-tine
information for each packet array. In accordance wi th another aspect of the
-invention, there is provided a data editing. nethod adopted in a data
.editing apparatus conprising: a controller for managing a data stream on
the basis of agacketrailiay ifited utbngghagdiscaatenustyea oarrinal -tinme
information show ng an arrival time of a packet; and a user interface for

i ssui ng bBasosneiid & of ted et padkepoliriray Ginclaidd rdateo stii eashtwheieyn, when a.
command to delete a portion of said data streamis issued, said controller

execut esof caifiedenic@-adehed i B6EmdtI6h Obnd td MBed¥h8 QPa@itd aprsyval -tine
information for each packet array. In accordance w th another aspect of the

i nventi opcifgifgl SidPr AYEEBH AR Y aF STAHAGR 11RGIdM { AForRhOILAY a
conput er-readabl e programto be executed by a conputer for controlling a

data edi {449 apparatus conprising: 22

a user interface for issuing a command to delete a
portion of said data stream,

wherein, when a command to delete a portion of said
data stream 1is issued, contrel 1s executed to add an
offset value of identification information for identifying
said first packet array for each second packet array so
that Said identification information for said first packet
array does not change.

In accordance with another aspect of the
invention, there is provided a data editing apparatus
comprising:

controller for managing a data stream on the basis
of a packet array including no discontinuity of arrival-
time information showing an arrival time of each packet;
and

a user interface for issuing a command to delete a

portion of said data stream,
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20 May 2005 a controller for nmanaging a data streamon the basis of a
packet array including no discontinuity of arrival-tine:d gheramati on
showing an arrival tinme of a packet; and a user interface for issuing a
command to delete a portion of said data stream wherein, when a comand
to delete a portion of said data streamis issued, said controller
executes control to add a start tinme of a tinme axis of said arrival-tine,
i nformati on for wWesteipackehenr raycoimmandcdradadedenet ln apotrhépnaspect of the
invention, there is provided a programto be executed by a conputer for
control | eagda data editdany dppatiatusd,cosptdsi donteolbeat r adsterutfeay nanagi ng
a data streamon the basis of a packet array including no discontinuity of
arrival - tonmerobf dromatadan showtang: aniade | w8l 41 mE@f axipacket ;sa@rd a user
interface for issuing a command to delete a portion of said data stream
wher ei n, anheda B-eomerainf donLdelel €& Rachi pAcRbt sardydata streamis issued,

said controller executes control to add a start tinme of a tinme axis of

said arrival-time dddouaRitkoni tAr aR8ERe PagKSL A s AYthed3invention,
there is provided a data editing method adopted in a data
editing apparatus comprising:

a controller for managing a data stream on the
basis of a packet array including no discontinuity of
-arrival-time information showing an arrival time of a
packet; and

a user interface for issuing a command to delete a
portion of said data stream,

wherein, when a command to delete a portion of
said data stream is issued, said controller executes
control to add a start time of a time axis of said
arrival-time information for each packet array.

In accordance with another aspect of the
invention, there is provided a program storage medium for
storing a computer-readable program to be executed by a

'computer for controlling a data editing apparatus

comprising:
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20 May 2005 In accordance with another aspect of the invention there is ;
provided a data recordi ng apparatus conprising: creatiomn gRanosWiich is ?
used for creating: first continuity information representing continuity of
first time-information and second continuity information representing
continuity of second tinme information when first map information is be.
used as map information showing a relation between tinme information of a
data stream i nclaudcngtanllarr dprof mpaegehg anddéhei rstaddhmesses;thtend sai d
second continuity information when second map information is to be used as
sai d mapbasisr nfi i an; pacidet ecardiyngineindinshireh Hssusedifioityecds di ng:
said first continuity informati on and said second continuity information,
whi ch arereiealedify Saidineiigain oshaRang, awemSaivhil i tskhemapri if ormation
is wused; and said second continuity information created by said creation
means whgackatg sggond map information is used. 24 20 May 2005 In
accordance with anot her aspect of the invention,

a user interface for issuing a command to delete a

poxtion of said data stream,
wherein, when a command to delete a portion of
salid data stream is issued, said controller executes
control to add a start time of a time axis of said

arrival-time, information for each packet array.

In accordance with ancther aspect of the
invention, there is provided a program to be executed by

a computer for controlling a data editing apparatus

comprising:
a controller for managing a data stream on the
basis of a packet array including no discontinuity of
- arrival-time information showing an arrival time of a
.packet; and
a user interface for issuing a command to delete
a portion of said data stream,
wherein, when a command to delete a portion of
said data stream is issued, said controller executes
control to add a start time of a time éxis of said

arrival-time information for each packet array.
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there is provided a data recordi ng nethod conprising: a creation step,
which is executed for creating: first continuity informatikepnnepresenting
continuity of first time information and second continuity information
representing continuity of second tine information when first map
~information i's used as map information show ng a relation between tine
information of a data streamincluding an array of packets and their
‘addresses; and sdi d secondacent i iwilth | mrorthes onagbectsecofid brep
information is used as said map information; and a recording step, which

i s execuindehbhiomectheliagis gaicdifdadt acolattianui¢gotai ng mapiperadang sai d
second continuity information, which are created in processing carried out
at sai d comptieinst:ep, when said first map infornmation is used; and said
second continuity information created in processing carried out at said
creation step wearesgdich nseoond wiapch nisr aBeHOMoKS ctsad.inagcor dance with
anot her aspect of the invention, there is provided a program storage nmedi um

for storing a captder - r eadabheiprogr aphEerhatexecut efepyesantamputer,
conprising: 25 20 May 2005 a creation step, which is executed for creating:
continuity of first time information and second
continuity information representing continulty of
second time information when first map information is
to be used as map information showing a relation
"between time information of a data stream including an
-array of packets and their addresses; and
said second continuity information when second
map information is to be used as said map information;
and
recording means, which is used for recording:
said first continuity information and said
second continuity information, which are created by
said creation means, when said first map information is
used; and
said second continuity information created

by said creation means when said second map information

is used.
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first continuity information representing continuity of first tine
information and second continuity information representionga@ots nuity of
second tine information when first nmap information is used as map
information showng a relation between tine information of a data stream
including an array of packets and their addresses; and said second
continuity information when second map |nfornat|on is used as said nap

i nformation; andfaaceesdanag wieh, anhthari ssesetwedtferinveturati,ng: said
first cOntinU|ty information and said second continuity information, which

are creatkers nipriosesisiadya datei edconding mefihbd reatkimdsistep, when sai d

first mp information is used; and said second continuity information
created in  proeessengiocnrsted, owhicht Saiackendatd dorstepawhirg: said second
map information is used. In accordance with anot her aspect of the

i nvention, 'ther&iirstpr ovicded iduydrggr amiin® dyens@iecut ed dapriesaaiipyy er,

conprising: 26 20 May 2005 a creation step, which is executed for creatlng
first coebhnmantytinfosratipnrdepr esart i NngneoRhhpUbLY 0dnd  second

continuity information representing continuity of second
time information when first map information is used as map
information showing a relation between time information
©0f a data stream including an array of packets and their
addresses;rand

said second continuity i1nformation when second
map information 1is used as said map information; and

a recording step, which is executed for recording:

said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and

said second continuity  information created in
processing carried out at.said creation step when said
second map information is used.

In accordance with another aspect of the
inventicn; there 1s provided a program storage medium
for storing a computer-readable program to be executed by

a computer, comprising:

25




first time information and second continuity information representing
continuity of second tinme information when first map infoupRtioen is used
as map information showing a relation between tine information of a data
stream including an array of packets and their addresses; and said second
continuity informati on when second map .information is used as said map
information; and a recording step, which is executed for recording: said
first continuity igfesrtmmin Gtand waicdh secenecartd Mgt criesftdmmat | on, whi ch
are created in processing carried out at said creation step, when said
first map inforfidston i scasediuiaiyd sai th seaedi ont | npdpyesadoimgt i on
created in processing carried out at said creation step when said .second

map infoepRtiANity USeH. Ifiancordance WihRoangtheh aspegt ofeddipy
invention, there is provided a data recording apparatus conprising:

o T TSRS PGB NSNS R L O ¢
which iS¢ pggd i Sl83l %ndh F 35 AL B! in'f%‘?_»?ng{%%honlsf °B5 %%e“afs' ng a time
map information showing a relation between time
information of a data stream including an array of
packets and their addresses; and
said second continuity information when second map
information is used as said map information;
and
a recording step, which is exeéuted for
recoxrding:
said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and
said second continuity information created in
processing carried out at said creation step when said
second map information is used.
In accordance with  another aspect of the
invention, there is provided a program to be_executed by a

computer, comprising:
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axis of first time information and second tinme-axis information
representing a time. axis of second tinme information ifzsahgd determ nation
nmeans determ nes that said type of said recording operation is a first
type; said second tine-axis information if said determ nation neans
determ nes that said type of said recording operation is a second type;
and recording unit, which is used for recording: first continuity

i nformati on and satcdegetond stegnt iwhiidly isf exemtutenl | fosacdetyprgof sai d-
recording operation is determined to be said first type; and second
continui tyrenf ccoretironiif daifdringpecal septesewcdigi r@ntiperiati oafi s
determ ned to be said second type. |n accordance w th anot her aspect of

the inveftiren, tiley eihsopidyisiedadddaicrdrRr otsh Bthiet Nodnreemptishng: a
determ nation step of determning, a type of an operation to record a data

stream i pehbudbBgt @Agardeit i9fui thacket SecdePNEiRL St rmMich | fhexecut ed
for creating: 28 20 May 2005 first tine-axis information representing a

time axkgyof Haﬁtlﬁﬂﬁﬁndﬂfo?{@é'Q@e&ngss%ﬁ‘dlﬂf@ﬁn%i&a !31%\9.{1‘18“ on

representing a tinme axis of second tine information If said type of said

recording opef#iOf ietween time information of a data stream
including an array of packets and their addresses; and

sald second continuity information when second map
informétion is used as said map information;
~and

a recording step, which is executed for recording:

said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and

- sald second continuity information created in
'processing carried out ét said creation step when said
second mep information is used.

In accordance with another aspect of the
invention, there is provided a data recording apparatus
comprising:

| determination means for.determining a type of an

operation to record a data stream including an array of

A packets;
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determined to be a first type in processing carried out at said
~determ nation step; said second time-axis information ifzsakd 4a0ge of said
recordi ng operation is determned to be a second type in processing
carried out at said determ nation step; and a recording step, which is
executed for recording: first continuity information and said second
continuity information if said type of said. recording operation is
determ ned to beadinplf wsit,t ypéchand seedndocorrieabing:informtion if said
type of said recording operation is determned to be said second type.
accordance wit h &Hnotthetimspertsofinfermaiim i oeprelsentéing paoviided a
program storage nediumfor storing a conputer-readable programto be
execut edakysa ofonputret coipei simformeatdeder namdt | Dcaidp ofmaletersm ni ng a
type of an operation to record a data streamincluding an array of
packet s; iafocomatobnst egpredercting exectidrssl fati<cr eaff | N 20ciry 2005 -
first - tinme-axis information representing a time .axis of first tinme
i nf or mat infioamdt Sexond t sakd axles erimbhatiehi anedrepr éseskrinnigea tiHa: axi s of
second tinme information if said type of said recording operation is
det er m nedifiot e aof i s81d ty@eotdinf agRSSMigcaly iediqut type;
said second  time-axis information if said
- determination means determines that said type of said
recording operation is a second type; and

recording unit, which is used for recording:

first continuity information and said second
continuity information if said type of said. recording
operation is determined to be said first type; and

second continuity information if said type of said
-recording, operation is determined to be said second type.

In accordance with  another aspect of the
invention, there 1is provided a data recording method
comprising:

a determination step of determining, a type of an

-operation to record a data stream including an array of

packets;

a control step, which.is executed for creating:
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at said determ nation step; said second tinme-axis information if said type
of said recording operation is determned to be a secong Lypeooh
processing carried out at said determ nation step; and a recording step,
which is executed for recording: first continuity information and said
second continuity information if said type of said recording operation is
determned to be said first type; and second continuity information if said
‘type of said rddasdi ngivpesatsoninfoniettsian nedptreskatsagd aseciomd type. In
accordance with another aspect of the invention, there is provided a
progr am &8ipe ekechievsit byt mmeonpufernatisa d prdgreevaohprisiergxis
determ nation step of determning a type of an operation to record a data
stream i hefodhagicm arepyesdntjpagked s;t30 20Ny 2005 sewond r dlingt ep, whi ch
is executed for creating: first tinme-axis information representing a tine
axi s of infetmiatieni nforgwmtd onypadofecond t reeoadisg obpEeamabhons
representing a tinme axis of second tinme information if said type of said
recor di ndeopematéedntd be a first type in processing carried out at
said determination step;
said second time-axis information if said type of
sald recording operation is determined to be a second type
in processing carried out at said determination step; and
a recording step, which is executed for recording:
first continuity information and said second
continuity information if said type of said. recording
operation is determined to be said first type; and
second continuity information if said type of said
recording operation is determined to be said second type.
In accordance with  another  aspect of the
invention, there is provided a program storage medium for
- s8toring a computer-readable program to be executed by a
- computer comprising:
a determination step of determining a type of an
operation. to record a data stream including an array of

packets;

a control step, which is executed for creating:
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determined to be a first type in processing carried out at said

determ nation step; said second tine-axis information ifaesahgl doype of said
recording operation is determned to be a second type in processing
carried out at said determnation step; and a recording step, which is
executed for recording: first continuity information and said second
continuity information if. said type of said recording operation is
determined to befigmitd fimst-akyjpe; inhorsztbmm cwmptiassntyingnf er netmon i f said
type of said recording operation is determned to be said second type. In
accordanesiwi t hfanbihet atpmet Dhfdheaticwendndn,séber® isips-eostiked a data
reproduction apparatus for reproducing a data streamincluding an array
of packetafbrmataoni nkepratkeaningcosadi bgne Negkum ofongsdsidig:tidde 20 May
2005 reproduction neans for reproducing at |east one of first time-axis

i nf or mat iaforept e6RNLIMGs@id | BPpaxic @fidi FebotiinBgl RipRiERtican Bnd second

time-axis information representing a tine axis of second tinme information
fronlsaldetéfﬂiﬁgﬁlQ% necos dirigsfed g8 Adprocessing carried out
at said determination step;

said second time-axis information if said type
of said recording operation is determined to be a
second type 1in ©processing carried out at said
determination step; and

a recording step, which 1is executed for
recording:

first continuity information and said second
“continuity information if said type of said recording
operation is determined to be said first type; and

second continuity information if said type of said
recording operation is determined to~be said
second type.

In accordance with another aspect of the invention,
there is provided a program to be executed by a computer,
sald program comprising:

a determination step of determining a type of an
operation to record a.data stream including an array of

packets;

30




control neans for controlling reproduction of data fromsaid information
recording mediumon the basis of information, reproduced hyy savs
reproduction nmeans. |In accordance with another aspect of the invention,
there is provided a data reproduction nmethod adopted ' by a data
reproduction apparatus for reproducing a data streamincluding an array of
- packets froman information recording nedium conprising: a reproduction
- step of reprodud mprdtrdleagtemonerhiafh fiy stxddummedxicr | ofartniatg on
representing a tinme axis of first tinme informati on and second tine-axis
i nformation reprissstt i ng-iand-axg saxi siroforseddnra t i meepradeortimt on £ rom sai d
information recordi ng nedium and a control step of controlling -
reproductime efxisdatfa fiwom s@inke i bhbommstbonr eadr dicagrredi ims-Ggrkitshe  basi s
of information reproduced in processing carried out at said reproduction
step. 32idflokyt2005 kapaesendange s thimsotdhels aspectseaforidie timaventi on,
there is provided a program storage nedium for storing a conputer-readable
program ohfarsiataonr € ashicd | oppappdr aldis f secoepinguebrgagidat astream
including an array of packets froman information recording nedium
conpri si 8gtermined to be a first type in processing carried out
at said determination step;
said second time-axis information if said type
of said recording operation is determined to be a
second type 1in ©processing carried out at said
determination step; and
a recording step, which is executed for
recording:
first continuity information and said second
continuity information if said type of said recording
- operation is determined to be said first type; and
second continuity information if said type of
said recording operation is determined to be said second
type.
In accordance  with another aspect of the
invention, there is ©provided a data reproduction
apparétus for reproducing a data stream including an

array of packets from an information recording, medium,

comprising:
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a reproduction step of reproducing at |east one of first tinme-axis
information representing a tine axis of first tine infofgmatianogand second
time-axis information representing a time axis of second tinme information
fromsaid i nformati on recording nedium and a' control' step of controlling
reproduction of data fromsaid information recording mediumon the basis
~of information reproduced in processing carried out at said reproduction
step. I n accor dafrredudt doot hepnaspbet okptriosiudimgem t odeatsiterené s

provi ded a programto be executed by a conputer for controlling a data

r epr oductifod iamfarains-atbs Leppotacing aaatasshteam andliondi ngxia:n array of
packets froman information recording nmedium conprising: 33 20. May 2005 a -
repr oducbifon Sieptof tapeoducifigrmditi east amg ofseddudt tdime-axt s
information representing a tine axis of first tinme information and second

- ti me- axi $nifofmadtdron repepsesaniting aa tife axkssofosecurbhd M- iy or mation -
from said information recording nmedium and a control step of controlling

repr oduct heo réfatdaim £AdmPne $24 dih R OMARE AN HREH iy @i Wiy oAnkhe basis
of information reproduced in processing carried out” at said reproduction
step. . control means for controlling reproduction of

data from said information recording medium on the

basis of information, reproduced by said reproduction

means.

In accordance with another aspect of the
invention,-there is provided a data reproduction method
adopted ° by a * data reproduction apparatus for
reproducing a data stream including an array of packets
from an information recording medium, comprising:

a reproduction step of reproducing at least one
of first time-axis information representing a time axis
of first time information and Second time-axis
information representing a time axis of second time
information from said information recording medium; and

a control step of controlling reproduction of
data from sald information recording medium on the

basis of information reproduced in processing carried

out ‘at said reproduction step.
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1 n accordance with another aspect of the invention, there is provided a
data recordi ng apparatus for recording a data stream ing wd{ngocgn array of
packets onto an information recording nmedium conprising: acquisition
means for acquiring information on discontinuities of first tinme
information referred to by reproduction tinmes of said data stream and
acquiring information on discontinuities of second tinme information
referred to by amrivakcoirdescef saithpackeethemnd asgeordi ngfneabkef or
recording informati on showi ng whether or not a discontinuity of said
second t inwenihboy nathere exdisst sroetdedn aa progtrapackebrageaymédichmdi ng  no
discontinuity of said first tinme information and a second packet array,
whi ch fofbews ssairdnfg r st pankebitearraydabdei npkvdesmno «lf scontdauaty of
said first time . 34 20 May 2005 information, in accordance with said
acqui r edrepabduationn eppaaiadud sEert | Agbtbascing agcoggdaaceswiddmanot her
aspect of the invention, there is provided a data recordi ng nethod

adopt ed ifAcaudahy r eeor e APPAF at gscketsr e NG et Grdd £ £
including an array of packets onto an information recording nmedi um

conpri si pgcbhaisheRedfuim A Fidihd .nf ormation on discontinuities of first
time informationreferred to by reproduction
' a reproduction step of reproducing at least one
of first time-axis information representing a time axis
of first time information and second time-axis
information representing a time axis of second time
information from said information recording medium; and
a control' step of contreolling reproduction of
data from said information recording medium on the
basis of information reproduced in processing carried
out at said reproduction step.
In accordance with another aspect of the
invention, there is provided a program to be executed by
a computer for controlling a data reproduction apparatus
for reproducing a data stream including an array of

packets from an information recording medium, -

comprising:
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tinmes of said data stream and acquiring information on discontinuities of
second tinme information referred to by arrival tinmes ofxsakd packets; and
recordi ng i nformati on showi ng whet her or not a discontinuity of said
second time information exists between a first packet array including no
discontinuity of said first time informati on and a second packet array,

- which follows said first packet array and includes no discontinuity of
said first timea indoidtdmn istegccdr daprduding #itd Jasgti rew iof or mat i on
on said discontinuities. 35 20 May 2005 In accordance w th anot her aspect

~of the ifveati drime-alxdse isformmided acpregentisyorageimedianisf arf storing a
conput er -readabl e program of a data recording apparatus for recording a
dat a stréamstndindi ngnformst ayn ofanplacketendntdmeanxii Bf drmiirngat rcecor di ng
medi um conprising the steps of: acquiring information on discontinuities of
first trepréséotimgi an viakerdsgd tOf byecepaoduaki dmfdris ioh Said data
stream and acquiring information on discontinuities of second tine

i nf or mat s@ndr eh e6Feet 1 6n b¥ecardiNglméd@s; oingai d packets; and recording
i nformati on show ng whether or not a discontinuity of said second tine
information exi gt scori@ldreend fdf StoPasket: f A iRelidind dio giseontinuity

from said information recording medium on the basis of
information reproduced in processing carried out at said
reproduction step.‘

In accordance with another aspect of the invention,
there is provided a data recording apparatus for recording
a data stream including an array of packets onto an
information recording medium, comprising:

acquisition means for acquiring information on
‘discontinuities of first time information referred to by
reproduction times of said data stream and acquiring
information on discontinuities of second time information
referred to by arrival times of said packets; and

recording means for recording information showing
whether or not a discontinuity of said second time
information exists between a first packet array including
no discontinuity of said first time information and a
second packet array, which follows said first packet

> array and includes no discontinuity of said first time
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of said first time information and a second packet array, which follows
said first packet array and includes no discontinuity ofy @) thohkrst time
information, in accordance with said acquired information on said

di scontinuities. In accordance with another aspect of the invention, there
is provided a programto be executed by a conputer for controlling a data
recording apparatus for recording a data streamincluding an array of
packet s enferaatios.or meii on aecordangenediwihh conpridi ngatheigkeps of: 36
20 May 2005 acquiring information on discontinuities of first .tine

i nf or mat iLodoreldriced dro dnid eprocmctionitismes of said data stream and
acquiring information on discontinuities of second tinme information
referred to by Iarriwakotidamseof watH panketlser andspeear di af i rtfiog mati on
showi ng whether or not a discontinuity of said second tine information
exi'sts hetemedon,fitBbrpacket pabvadyddichudddiga NG cliSeDivid Nicthcaf  sai d
first tinme informati on and a second packet array, which follows said first

packet apgaptand imchUdRS NOredbee@nly NUbpyrotusaifdd i FetotliiBgl nf or mati on,
in accordance with ' said acquired information' on said discontinuities.
tn accordange wktkBaanothRen waskpert oof Whed W&l i Yhckets onto an
| information recording medium, comprising the steps of:
acquiring information on discontinuities of
first time information referred to by reproduction
times of said data stream and acquiring information on
discontinuities of second time information referred to
by arrival tiﬁeS'of said packets:; and
recording information showing whether or not a
~discontinuity of said second time information exists
between a first packet array including no discontinuity
of said first time information and a second packet
array, which follows said first packet array and
inéludes no discontinuity of said first time

information, in accordance with said acquired information

on said discontinuities.
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there is provided a data reproduction apparatus for reproducing a data
.streamincluding an array of packets froman informti eo neceondi ng nedi um
conpri sing: reproduction neans for reproducing information show ng whet her
or not a discontinuity of second time information referred to by arrival
tirmes of said packets exists between a first packet array including no

di scontinuity of first time information referred to 37 20 May 2005 by
reproduction ti ABsagfosdidceavatist erathandaspsetont theatkeentiomy, which
follows said first packet array and includes no discontinuity of said
first titbekaf dsmgitoon dedf ronpsagxkm nkbonage omedéanr diory stediiumg and
control neans for controlling reproduction from said information recording
medi um onotrhetbastsaddbld nfrergrai @f replkaducedobyisgi dppepitadsctoon neans.
In accordance with another aspect of the invention, there is provided a
data repreduetiing aetbod sadeptedndiudiitan reprogdust | paciapparaits for
reproducing a data streamincluding an array of packets from an

i nf or mat kAN A LS A 1gh NPRAJHAL nGONRHE ShnEomBr{ PR AU et @fF ;of
reproducing informati on .show ng whether or not  a discontinuity of second
time informati Qeflf@MEdd S Naddd Vah BidBsneinddtdepackel s LHxists.
between a first packet array including no

time information referred to by reproduction times of

said data stream and acquiring information on
discontinuities of second time information referred to by
arrival times of said packets; and

recording information showing whether or not a
discontinuity of said second time information exists
between a first packet array including no discontinuity

of said first time information and a second packet array,

which follows said first packet array and includes no

discontinuity o©f said first time information, in

accordance with said acquired information on said
discontinuities,

In accordance with another aspect of the invention,

there 1s provided a program to be executed by a computer

- for controlling a data recording apparatus for recording a

data stream including an array of packets onto an

information recording medium, comprising the steps of:
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discontinuity of first tinme information referred to by reproduction tines
of said data stream and a second packet array, which fold ews 2sasd first
packet array and includes no discontinuity of said first tine information,
fromsaid informati on recordi ng nedium and 38 20 May 2005 a control step
of controlling reproduction fromsaid information recording mediumon the
basis of information reproduced in processing carried out at said
reproduction st e&Eauitingotnbereaien anothecoatpootitéest g fimenti on,
there is provided a program storage medium for storing a conputer-readable
program bima dBormapreduckiferrappatat sy f aeprepuadicnngtamdat a5t r eam
including an array of packets froman information recording nedi um
conpri si pgida rdpteductitarast ep aofd r epraegiciimg i nfiorfeatmaon orshoverng whet her
br not a discontinuity of second tinme information referred to by arrival

ti mes of déacdnpanketsesesitstacbativedmea ihiflosmapacketrefidgred e usly ng no
discontinuity of first time information referred to by reproduction tines
of said datavslireameandfrasseaopdckpaskeinarray, which follows said first
packet -array and includes no discontinuity of said first tinme information,

from sai d i nfor mRIdANirRC Ok HirRGmARILHM sRing whether or not a
discontinuity of said second time information exists
between a first packet array including no discontinuity of

said first time information and a second packet array,

which follows said first packet array and includes no

discontinuity of said first time information, in

accordance with ~ said acquired information on said
discontinuities.

In accordance with another aspect of the invention,
there 1is provided a data reproduction apparatus for

reproducing a data stream including an array of packets

from an information recording medium, comprising:
reproduction means for reproducing information
showing whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no

discontinuity of first time information referred to
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a control step of controlling reproduction of data fromsaid information
recordi ng medi umon the basis of information reproducedd Raprawoessi ng
carried out at said reproduction step. 39 20 May 2005 In accordance with
anot her aspect of the invention, there is provided a programto be
executed by a conputer for controlling a data reproduction apparatus for
reproduci ng a data streamincluding an array of packets from an

i nf or mat bgn resgwdligig aredrimessaifd prbgdr dmtacostpreaingnda a epeodndt i on step
of reproducing informati on show ng whether or not a discontinuity of
second t paekeicnfaamsat,i omhiehefprédovs maial rfvastt ipaekedf =aial pacHet s

exi sts between a first packet array including no discontinuity of first
time infonphtdes nef erirsednttd nly tyr e adhuict | Hiwrdt mesmef iadbdmdai anst r eam
and" a second packet array, which follows said first packet array and

i ncl udesfromdsatani hfdrhyt Obnsaedofiit 8¢ médtumpf gramtion, fromsaid

i nformati on recordi ng nedium and a control step of controlling

reproduction of afaolf r e@esai drbAf ofdvatd QN irRf OndiddaRedii b oprbie basis
of ‘information reproduced in processing carried out at said reproduction
step. 40said information recording medium on the basis of
information reproduced by said reproduction means.

| In accordance with another aspect of the
invention, there is provided a data reproduction method
adopted by a data reproduction apparatus for reproducing a
data stream including an array of packets from an
information recording medium, comprising:

& reproduction step of reproducing information
showing' whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no
discontinuity of first time information referred to by
reproduction times of said data stream and a second
packet array, which follows said first packet array and

includes no discontinuity of said first time information,

from said information recording medium; and
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20 May 2005 In accordance with another aspect of the invention, there is
provi ded a data recordi ng nmedium for storing data recordaduby @cdat a
recordi ng apparatus conprising: first detection neans for detecting a
discontinuity of first tinme information referred to by reproduction tines
of a data streamincluding packets; and second detection neans for
detecting a discontinuity of second tine information referred to by
arrival tines ofasgoatpadtkettssp wodr etonsad Ul tag a nepeoddichgonedfemal so used
for storing information showi ng whether or not a discontinuity of said
second 't issd d nfigrfrmatriagrieexi stecombitveenmedfamst opackéke arrasis nedudi ng no
discontinuity of said first time informati on and a second packet array,

whi ch f olindwsmeaiicdnf irextrcphcicet iar rayoaadsimg| vdesiad odicscantsanidty of
said first tinme information. In accordance wi th anot her aspect of the

i nvent i oreptrbelletisnpsoepded a data reproducti on apparatus for reproducing

a data streamincluding an array of packets froman information recording
nedi um for storimg saicérdahaest repth CUAYHHEMY: adbed® Mayf200he
.invention, there is provided a program storage medium for
. storing a computer-readable program of a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording medium comprising:

a reprpduction step of repreoducing information
showing whether or not a discontinuity of sécond time
information referred to by arrival times of said packets
exists betﬁeen a first packet array including no
discontinuity of first time information referred to by

. reproduction times of said data stream and a second
packet array, which follows sald first packet array and
includes no discontinuity of said first time information,
from said information recording medium; and

a control step of controlling reproduction of data
from said information recording medium on the basis of

information reproduced in processing carried out at said

reproduction step.
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reproduction neans for reproducing information show ng whether or not a

di scontinuity of second tinme information referred to by:mamayvalosti nes of
sai d packets exists between a first packet array including no

di scontinuity of first tine information and a second packet array

follow ng said first packet array and including no discontinuity of said
first time information; and control neans for controlling reproduction of
‘sai d data strea¥ eGFCFERBCENWoEhnbRoRhrEcosEPAY ABdtluen ioverhiomasi s of
said information. In accordance with another aspect of the invention,
there isthere ded RraEcded eprpdugtinntaebhogxeautsptiedybya acatmpeter
reproducti on apparatus for reproducing a data streamincluding an array of
packet s ffioam arontirdiorivat i oa r etedradi ngepediuot ised Bepastonsng Sar d dat a
stream conprising the steps of: reproducing information show ng whet her or
not a dirspeotiuninty «ofdsexondreame imfladiak om r efeayed ft opdyketasr ri val -
times of said packets exists between a first packet array including no

-di sconti muotry &fn fitsfotma®ion nf pesatdOfg anthedi8fsondapackgbr &g fay
following said first packet array and including no discontinuity of said
first tiwemprigiagti on; and 42 20 May 2005

a reproduction step of reproducing information
showing whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no
discontinuity of first time information referred to by
reproduction times of said data stream and a second
packet array, which follows said first packet array and
includes no discontinuity of said first time information,
from said information recording medium; and

a control step of controlling reproduétion of data
from said information recording medium on the basis of
information reproduced in processing carried out at said

- reproduction step.
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controlling reproduction of said data streamfrom said information
recordi ng mediumon the basis of said information. In acceddance wth
anot her aspect of the invention, there is provided a program storage
medi um for storing a conputer-readable programof a data reproduction
apparatus for reproducing a data stream including an array of packets from
an information recording nmediumused for storing said data stream
conprising the stegsasirdanssr ¥dGi AGOLhrsr AEPPeR chothaginfeElenor not a
di scontinuity of second time information referred to by arrival tines of
sai d packkeseexistproeideensa ferst rapukdingr regivnc| Gdingtmring
discontinuity of first time information and a second packet array

fol | owi ndasai d réeicostdgghckéty array addtienc| weicngrdiondi sceppbiamaittus of said
first tinme information; and controlling reproduction of said data stream
from satcdmpnafierivedi on recordi ng nmedi umon the basis of said information.
43 20 May 2005 In accordance with another aspect of the invention, there
is provided a priigrsam t odbecexeett ed dams condirer Heteethhgol | iang a data

reproduction apparatus for reproducing a data streamincluding an array of
packets discontinuity of first time information referred to by
- reproduction times of a data stream including packets;
and
second detection means for detecting a
discontinuity of second time information referred to by
arrival times of said packets,
wherein sdid data recording medium also used for
storing information showing whether or not a
discontinuity of said second time information exists
between a first packet array including no discontinuity
.of saild first time information and a second packet array,
‘which follows  said first packet array and includes no
diécontinuity of said first time information.
In accordance with another aspect of the
‘invention, thére is  provided al data reproduction
apparatus for reproducing a data stream .including an

array of packets from an information recording medium for

storing said data stream, comprising:
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from an
conpri si
di sconti

information recording nediumused for storing .said data stream
ng the steps of: reproducing informtion show ngohes betsor not a
nuity of second tine information referred to by arrival tinmes of

sai d packets exists between a first packet array including no

di sconti

nuity of first time information and a second packet array

followng said first packet array and including no discontinuity of said

first ti

from said infor

. I'n accor

data repro

array of
sai d dat

me. i nforli R cafith CALAL | | 80 T CRLBAUGHEORGO! 1RbINdRL Byt T eam
tion recording mediumon the basis of sard in oygaglon.
it t of it . ,.ther rovi ded a
RBREp WAL ASREE! 2T L UE HNGILLON ot IR BLAKIded
AREBERE R oh T AR Ul OB e 6RO T R F Lok oL 0

a’stream —comprising. gen a r 8rence

time information referred_to hy time information show arrival times of
s 35 h

~said pacﬁéf

packet
and foll
‘tine inf

44 P5FMREP 2085 FheafistPdr r ‘g %°second
rray, which includes no discontinuity of first tinme infqQrmation
a\}xécanﬁlilﬁ%‘tlté’ac?ét HFAY i iRy Hohe i S ortichupt yS8FOREi d fir st

ormation, after said ) ,
packet array following said £first packet array and

including no discontinuity  of said first time
information; and

control means for controlling reproduction‘ of
said data stream from said information recording medium
on the basis of said information.

Iﬁ accordance with another aspecf of the
invention, there is provided a data repﬂxﬁxﬁion method
adopted by a data reproduction apparatus for reproducing a
data stream including an array of packets £from an
information recording medium used for storing said data
stream, comprising the steps of:

reproducing information showing whether or not a
discontinuity of second time information referred to by
arrival times of said packets exists between a first

packet array including no discontinuity of first time

information and a second packet array following said

first packet array and including no discontinuity of said

~first time information; and
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first packet array; and control nmeans for resetting a clock value of said
reference time information prior to reproduction of sai o segaondspacket
array if a discontinuity of said tinme information showi ng arrival tines of
sai d packets exists between said first packet array and said second packet
array. accordance with another aspect of the invention there is provided a
data reproduction nethod adopted by a data reproducti on apparatus for

reproducing a dajrecrSIieany | el rshiuie: idh abf a¥a0ll Baeketsy fd0M Afom
i nformation recording nmediumfor storing said data stream conprising:

gener at i gai HEARS Jrfa tIRRET ALESBATRS erRRGent | 88 thef asdmtd opsrefperged to by

time information showng arrival tinmes of said packets; reproduction neans
for reprogdusingtacgecond packet array, which includes no discontinuity of

first time information and follows a first packet array including no

di scont i nuity ofr;sal d LLlabnbEme | NEQr MaLiOe AT el said B st packet

array;, and 45 20 May control neans r resetting a clock value of said
e e OLTBELO P Ly 2k P BRUG "  ) SneEGR ook
storing a computer—-readable program of a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording medium used for storing said data stream
comprising the steps of:
reproducing information showing whether or not a
discontiﬁuity of second time information referred to by
arrival times of said packets exists between a first
| packet array including no discontinuity of first time
information and a second packet array following said
first packet array and including no discontinuity of said
first time information; and
controlling reproduction of said data stream from

sald information recording medium on the basis of said

information.
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information show ng arrival tines of said packets exists between said
first packet array and said second packet. array. In accordapcmonith

anot her aspect of the invention, there is provided a program storage
medi um for storing a conputer-readable programof a data reproduction
apparatus for reproducing a data streamincluding an array of packets from
an information recording nmediumfor storing said data stream conpri sing:
a generation stem cfcagamemnati mdthekenehee tbpecti afothat invenef&tired to by
time information showng arrival tinmes of said packets; a reproduction
step of répredic proxisiedord mAckein td riay, ewbcahedneludescaggisconti nuity
of first tinme information and follows a first packet array including no

di scont i mdirt y @fnised M frid St at i mRHaT OF 8Bt b@Rct Béh €F apphdatiisr stepacket
array; and a control step, which is executed for resetting a clock value

- of said refetenesny ® dafHr BRLEAR AHALIRg TAPr Q8UE!T 0F ¢fsSald second
packet array if a discontinuity of said tinme information show ng arriva

46 20 Mayrg@05af i MeFHimatdidh Packst-ai 8y Sheafgh WeeRr Sakd,f i%]t%rig’gggket

array and said second packet array. In~accordance w th another ect of
the inveRbii@Ngata stream, comprising the steps of:
reproducing information showing whether or not a
discontinuity of second time information referred to by
arrival times of said packets exists between a first

packet array including no discontinuity of first time

information and a second packet array - following said

first packet array and including no discontinuity of said
first time information; and
controlling reproduction of said data stream from

salid information recording medium on the basis of said

information.

In accordance with another aspect of the invention,
there is provided a data reproduction apparatus for
reproducing a data stream including an array of packets
from an information recording medium used for storing
said data stream, comprising:

generation means for generating reference time
information referred to by time information showing

arrival times of said packets:
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there is provided a programto be executed by a conputer for controlling a
data reproduction apparatus for reproducing a data streamuipciagsdi ng an
array of packets froman information recording nmediumfor storing said
data stream conprising: a generation step of generating reference tine
information referred to by tinme informati on showng arrival tinmes of said
packets; a reproduction step of reproducing a second packet .array, which
“i'ncludes no di scmpriotmicttioof Mdanst fdmereprddudinig on secbrid| pavseta first
packet array including no discontinuity of said first time information,

af ter saiadtrafy,r swhpahkeinatudys and a@iceahrahuitep, ofhi ehrés exaguted for
resetting a clock value of said reference tine information prior to _

r epr oductin@d rah tsahd anec dad IRaeket Ay éjafcl@tdias&%m e toaimf sRid tine
information showing arrival tinmes of sai packets exists between said

first pagkelboathianidid cxecoml packet t dhbay nrdima®iMay 20Q0% r Brd &f -
Description of Drawings .-FIG 1 is an explanatory di agram show ng the

structure;ekrapaappki gathon faymat on a recording nmedium enployed in a
recordi ng/reproduction systemto which the present invention is applied.

control means for resetting a clock value of said
reference time information prior to reproduction of said
second packet array if a discontinuity of said time

~information showing arrival times of said packets exists

between said first packet array and said second packet
array.

In accordance with another aspect of the

invention there is provided a data reproduction method
adopted by a data reproduction apparatus for reproducing
a data stream including an array of packets from an
information recording medium for storing said data
stream, comprising:
generation means for generating reference time
information referred to by time information showing
arrival times of said packets;
reproduction means for reproducing a second packet
: array; which includes no discontinuity of first time
information and follows a first packet array including no
- discontinuity of said first time information, after said

first packet array; and
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FIG-2 is an explanatory diagramshowi ng the structure of directories.

FIG 3 is a diagramshowing the. structure of a DVR MPE( 2a}ramsport
stream FIG 4 is a diagramshow ng the syntax of source packet. FIG. 5
is a diagraM.Showi ng the 'syntax of TP _extra header(). . FIG 6 is a

bl ock di agram showi ng, the configuration of a' . nodel of a DVR MPEG 2
transport-streamrecorder. FIG 7 is a block diagram show ng the
configuration ofcentmulel medna DYR WPEGtRitgamspolidckstvalam pbayeridFIG 8 is
a diagram showi ng the syntax of a clip information. file. FIG 9 is an
expl anat oryfedicagreant SoW nfo A4k 48n 20rbhy 200 smqpinte.on G salf is an
expl anat ory di agram showing a :relation between ATC di scontinuities and

- ATC sequexcesid BbGketl hsrap expl anatdirscdlitagnamshes ngaad cenfinuous STC
interval. FIG 12 is an explanatory diagram showing a relation between STC
di scont i nuifiorestdet SHowegteaeesvaF| Gind3d oF adiAgraskshoneREstEhe synt ax
of Sequencelnfo ( }

between said first packet array and said second packet
~array.

In accordance with another aspect of the invention,

there is provided a program storage medium for storing a

computer—-readable  program  of a data reproduction

apparatus for reproducing a data stream including an

" array of packets from an information recording medium for.

. storing said data stream, comprising:
a generation step of generating reference time

information referred to by time information showing

arrival times of said packets;

a reproduction step of reproducing a second packet

array, which includes no discontinuity of first time
‘information and follows a first packet array including no
discontinuity of said first time information, after said
first packet array; and

a control step, which is executed for resetting a
clock'value of said reference time information prior to
reproduction of said second  packet array 1if a

discontinuity of said time information showing arrival
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FIG 14 is an explanatory di agram show ng program sequences. FIG 15 is a
di agram show ng the syntax of Programinfo ( ) . FIG 16 dosuay dioagram
showi ng the, syntax o-f StreanCodinglnfo{)'. FIG 17 is an explanatory
di agram showi ng streamcoding type.” FIG 18 is an explanatory diagram
showi ng video format FIG 19 is an explanatory diagram show ng franme rate.
FIG 20 is an explanatory diagramshow ng . display aspect ratio. FIG 21
is an expliamat ooy .sadicagpackeshowiigt49 1260byn 268@5dauftivstpr paereat i on
type. FIG 22 is an explanatory diagram show ng sanpling frequency. FIG
23 is . aafiragr amd kavidgechadsyacaxtobreBly.(). FIG 24 is an explanatory
di agram showi ng EP map. FIG 25 is an explanatory. diagram show ng TU_map.
FIG 26 is an expl ansddydandicagriam showheg thRpesynbaxthé Thi8BRPion,

there is provided a program to be executed by a computer

for controlling a data reproduction apparatus for

reproducing a data stream including an array of packets

from an information recording medium for storing said data

stream, comprising:

a generation step of geherating, reference time
information referred to by time information showing arrival
times of said packets;

a'reproduction step of reproducing a second packet

array, which includes no discontinuity of first time

information and follows a first packet array including no
discontinuity of said first time information, after said
first packet axray; and

. a control step, which is executed for resetting a

clock value of said reference time information prior to
reproduction of said second packet array if a discontinuity
of said time information showing arrival times of said
packets exists between said first packet array and second

packet array.
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- FIG 27 is a di agramshovm ng the syntax of the PI ayL| st f|Ie FIG 28. is a
di-agram showi ng. the syntax of - PlayList(). FIG 29 is. an gxplanatory
di agr am showi ng. EP_map type PlayList. FIG 30 i's an explanatory di agram
showi ng TU:map type PlayList. FIG 31 is an explanatory di agram showi ng a
rel ati on between time information of EP nmap-type PlayList and address _
information in an AV streamfile. FIG 32 is an explanatory di agramshow ng
a rel ation between tine information of TU map-type PlayList. and address - '
information in an AV streamfile. FIG 33 is a diagram showi ng the syntax.
of .Playltem(). 50 20 May 2005 FIG 34 is an expl anatory di agram showi ng a
relation, which is. established between C ip and PlayList when an AV stream
IS recorded as a new dip object. FIG 35 is an explanatory dlagran1shom4ng_
creation of Virtual Pl ayList. FIG 36 is an explanatory diagram showi ng a
relation, which is established. between Ci p and Pl ayL| st .when a portion of
a reproductlon interval of Real

-Brlef Descrlption of Drawings
FIG. i is an explanetory diagram sﬁowing'the
 structure'of an application format oe‘e recording medium
embiqyed:in e recorQing/reprdduction syetemeto which the
preeent_invention is applied.
sie.ez is an-explenatory diagfam sho%ing‘the'
-.structﬁre'of directories.

FIG. 3 is a dlagram show1ng the structure .of a DVR

‘MPEG-2 transport stream.
FIG. 4 is a diagram showing the syntax of

source packet.

FIG. 5 is a.diegram'showing‘the”syntax'bf"
'TR;extra_header().

FIG. 6 .is a block dlagram show1ng the conflguratlon
Of a model of & DVR MPEG-2 transport stream recorder

‘ FIG. 7 is e block diagram showing the configuration

of a model of‘e DVR MPEG-2 trensport-stream plaferf

FIG. 8 is a diagram shewipg the syntaonf a Ciip
inﬁofmation.file. |

FIG. 9 is_an explanatory diagram_showing.ATC—
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Pl ayList is deleted. FIG 37 is an explanatory di agram showi ng m ni m zation
editing. FIG 38 is an explanatory di agram showi ng ATC- meguaences, which. :
are formed in Cip when data of a Clip AV streamis partially deleted. ,
FIG 39 i's an-explanatory diagram showing a. relation, which is established
anong an ATC sequence, an STC-sequence and a program sequence when data of
adip AV streamis partially deleted. FIG 40 is an expl ahatory di agram
showing a relation, which is establi shed between Cip and PlayList when a
portion of Clip AV stream having EP _map CPlI is deleted. FIG 41 is- an '
expl anat ory, gl gram showing a .case in which a dip file is split into
t wo parts a portion 51 20 I\/ay 2005 of dip AV stream havi ng EP snap

CPl is del eted g G%) 42. |anan e>l<§ atorﬁ di ag shawi-ng a rel ation, _
whi ch is establiSh d 8tw§e’n a-PrayLi 88 *h&N Y WS 5 on of Aip AV

stream havin IS del eted FIG, 43 is a bl ock diagram show ng t he

conf i gur atfd %téfm |eﬁ’§‘ BTG Gré ceBtdPd St frs iES oie Hus of the

present invention.. .
o - FIG. 11 is an explanatory dlagram showing a

:continuOQS STC interval.

FIG. lz-is aﬁ exPlaﬁétofy diégram showing‘a
relétionrﬁetweén STC disgontinuitiés and éTC—seqﬁenCés,
FIG. 13 °'is a diégrém-showing;the syntax of
Sequenlcejinf_o-(‘),T |

FiG.‘l4 is an explanatory-diagrgm'Showing_progtamg
sequéncés. - |
‘EIG. 15 is a diagram_showinglthesynta% of
frégramlﬁfo()‘
| FIG..iG is a diagram showing‘the‘éyntax:of
”StreamCodingInfo(}‘
FIG. 17tié an explanatory diégram showing
stream_coding_type. - |
FIGQ 18 is an explaﬁaﬁory diagram_shOWing _
: video;format. |
FIG. 19 is an explanatofy_diagramrshqwiﬁg
ffame_raté;
FIG. 20 is an explanatory diagram shpwing;
display_aspect_ratio.

FIG. 21'is an ekplanatoryidiagram.showing
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FIG. 44 shows an explanatory fl owchart. representing operatlons to create
Cip.. FIG 45 shows an expl-anatory flowchart representing apgraabsons- to
create Sequencel'nfo. FIG 46 shows an expl anatory flowchart representing
- operations to create Program nfo. FIG 4.7 shows an explanatory' -flowchart
‘representing operations to create EP map.  FIG 48 shows an expl anatory
flowchart representing different methods of creating dip information for
different CPl types.of dip. FIG 49 shows an expl anatory flowchart
representing.a method of creating Real PlayList. FIG 50 shows an
expl anatory flowchart representing a nethod of creating Virtual - PIayLlst
FI.G 51 shbdscaprespnipaieny tyPéachart representing 52 a nethod of
reproduci ng EP map-type PlaylList_ FIG 52 shows an expl anatory flowchart
‘representing an BU¢tihy p$o@@ssxmbanahpnyzélaEPamaPhpypegPlayLlst FIG 53
i's an-expl anatory di agram showi ng minini zation processing. FIG 54 is an
. explanatosgmﬂlaggaﬁrshumnng del etion ~of unnecessary strean1data precedlng
IN-time |n a mnimzatiaon process :
FIG. 23 is a dlagram show1ng the syntax of CPI()

FIG. 24 is an explanatory dlagram showing Efumap.

FIG. 25 is‘an-ekplanatorf.diégramishowing TU_map.

FIG; 26 ié an-explénatofy dia§fam shpwing the
sfﬁtéx of'TU;map.' | |

'FIG. 27 is a diagram showing the syntax of the

'PlayList fiie;.

EIG. 28 is a diagram showing the syntax of -

PiayList().

FIG. 29 is an'explanatdry diagram showing EP;map-

type PlayList.

FIG. 30 .is an gxplanatory diagram'shqwing TU_map—
type ?léyﬂiét. . |

FIG. 31 is an explanatory diagrﬁm éhowing a
‘reiaﬁiqn between time information of EP_map-type PlayList
;and address infdrmation'in %n AV stream file. |

FIG. 32'is_an'explanatory diagram Shqwing a
relatiOnrbetween time-information of TU_map-typé—PlayList
'and addréss inﬁormationrin an AV stream fiie.

FIG. 33 is a diagram'shOwing the sYntax'bf

-PlaYItem()r
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FIG. 55 i-s an expl anatory di agram showi ng del eti on of unnecessary stream
data following QUT_tinme in a mnimzation process. FIG 56 vhoymsan

expl anatory flowchart representing a nmethod to reproduce TU map-type

Pl ayList. FI.G 57 shows an explanatory flowchart representing details of :
processing at a step 5303 of the flowhart shown in FIG 56. FIG 58 shows
an explanatory flowhart representing an editing process to mnimnze

TU nmap-type PlayList. FIG 59 shows an explanatory flowchart representing
details of processing at a-step S502 of the flowchart shown in FIG 58.

FIG 60 shows -an gg¢pl anatir ¥ f I&&r@{étgﬁprﬁ%grp%hwﬂ%ﬁs&i ng to update

Cipinformation file-in editing to mnin ze map-type ayLi st - and

T YRR LA 49, 2 0 D0 o ELALRE 0 S BSBLERY, ) 0ran

showi ng a case 1n whic map-type IS sp ltem

obj ects on.a boundary between two ATC-sequences. ElG 62 shows an
expl anat or'y i aagnr%‘;s TR Ry & c%%%orﬁg%gvﬁ? ch Wrr%ﬁ?y%@?’?g;u st is split

into two Playltem.objects on _a. bqundary between two- STC- sequences on a -
:

conti nuous ATCsédfen : 1 an 63P I’?&\%%Wldd\ﬁ&fﬂﬁ%rﬁq%%’lbr ocess

to "‘of Viftua1 PlayLis;f
FIG.-36;is én explanatbry diég;amIShbwing a
feiﬁtién, which‘is éétéblishéd.beﬁﬁéen Clip and‘PlayList'
'Whén a portion of;a febroduétion intervaldeeal
'Pl%yList is deleﬁed{
'.'FiG. 37”is an éxplanﬁtqry aigéram-showing
"minimiéétion édiﬁing. |
FIG.A38 is an’ekplaﬁatorf diaéram showihg ATC;
. sedgencesk.whgch;arerfo:med in Clié wheﬁ data Qf:a Clip
‘AV stfeam is pértiaily deleted. | |
VSIG.-39'is.én éxplanétory diagfam showing a
‘reiatibn, which-is established'amopg an ATC;seQuence, an
:STC-sequencé-and_a pfogram-seéuence when data of a Clip
-AV-stream-is ﬁartiaily:deleted.. |
- FIG. .40 is an‘explahatory diggram‘showing a
relation, whicﬁ is.establishea between Clib and'PiayList
rwhen.a portién of Clip:Av‘stream having EP map CPI is
' aele£ed.. | |
FIG. 41 is an explanatory diagfam showing a case in

~which a Clip file is split into two parts when a portion
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~create EP-nmap-type PIayList in probessing'to record an AV stream FIG 64
~is an expl anatory-di agram showing a case in which TU n&m—M&p@oﬁbayLlst is
spl'it into two Playltem objects on a boundary between two ATC sequences.

N FIG 65 shows a flowchart representing a process to. create TU map-type

PlayList in processing to record an AV stream FIG 66 shows a flowchart

_representing reproduction of EP-map-type PlayList. FIG- 67 -shows a

. flowchart representing reproduction of TU map-type PlayList. FIG 68 is an
- expl anatory di agram showi ng a recording area of a recording medium 54 20
-May 2005 Best .Mode_ for Carr |n% Qut_ t he Inventlon Preferred enbodi nents of:

the presefif FAVEBnEVoRRERM PREIBROER AP BF L dfferdalefa di agramas

- follows. FIG 1is a- dlagran1shomnng a. sinplified structure of an

~application fort®onta ¥ecdh derlgl apdrony(dipgcandFhgviddi am 10 in FIG 43,
-which will be described later) The format has two |ayers, nanely, PlayList
and dip,rehiathonr evhiel i@reﬁnnbgnﬁ@ednb&vwsemeaﬁan@h@nElawmhamnat|on is

‘used for nanaglng all dip and PlayList .objects on the disk.
o .when a portion of Clip AV stream having TU_map CPI is
deletéd | |

FIG;”43'is a block.diagram showinélthe
;coﬁfiguratién of é‘@o?inngictufe,recording/repﬁodugfidn
7apparatus of therpfésenﬁ invention.

FIG. 44 ;hows an explanatory flowchart representiﬁg'
éperafions:to'creéte_Clip, -

-FIG._45.sh6ws an ekplanatéry f;owéhdft :epresehtiﬂg
oberatibns'£p~create_SequénegInfé.' |

;Fié; 4§ shows-an-explanatory.flowchart.representing
' bpérétibng to create Programlnfp. E
: FIG.-47 shows aﬁ exﬁlanatory‘flowchaft'representing
opéfations éo create EP*mép.'

FIG. 48 sh@ws an‘explanatory-flowcpart rgpfesenting
'differént methoas of cfeating'Clip information for
diffefeht CPI types of Clip.

'FIG.:49 shows an expiagatoryrflowchart rebresenting
a‘me;hdd of creati#g Real PlayList.

VFIG.ﬂSO éhows an exblanatorf-flowchart repfeSenting,'
 a mefhod'of creating Virtﬁal PlayList.

FIG. 51 shows an explanatory'fldwchartrrepfesenting
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A pair consisting an AV streamand its accessory information-is considered .-
to be an object referred to as a ip object. An AV stremmdy l2eoss called a
dip AV streamfile and its accessory information is known as a dip
information file. A dip. AV streamfile is used for storing data laid out
in a structure prescribing. an MPEG 2 transport stfream -in a DVR (Digital -
Vi deo Recording) application format. In general, a data file used in an.
apparatus: such as a conputer is treated as an array of bytes. On the

ot her. hand, the contents of a-Clip AV streamfile are expanded along a -

time axi S-at-ﬁne@ha&’d-'osé‘roeb;{gﬁufapﬁ'é% Sfa ?EfﬁéspPQ'gﬂﬁt'.” the Qip object.
mai nly ‘as. tine stanps. I S -an‘p% of~access pornts in a Cip object
gi ven 55 20 May ﬁ 05 bé‘ t he Pl a%(Li st qbj ect theqCI'i'p-i- nformatjion file
i's useful for fi a.‘q"ngf’&ns Q¥Fedd BIERACORY CRAHIRT (P TRRBHE ™ st r eam
inthe Aip AV streamfile. The PlayList object is introduced for the
ur pose aldfoRHd 1A% P ERc i Yh BERAES BRI ERRee uBkRYWaRts to see, to
purpos _ ! ; : : .
be selected fromthe contents of the Cip. object and the reproduction
interval -to be e8ffed>di £H 88sexplapapiozyl dSEagie@havwing col | ection of
reproduction intervals selected froma Cip object. I'n a PlayList object,
a reprodustindmiizattdopalprioses sdiigp obj ect i s : - .
. : FIG. 54 ié an expianatoryrdiagram,shdwing deletion
"of unnecessary st:eam data preceding IN_time in a
'_minimizatiOH_processﬁ
FIG. 55 is an explanatory diagram showing deletion
" of unhécessary'stream.daté'folloﬁing OUT time in. a
. minimization process.
FIG. 56 shows an explanatory floﬁéhart-représehting
a méfhod'to reproduée TU_map-type PlayList.
FIG. 57 shows an explanatory flowchart.representing
»Vdetailé of processing at a step S303 of thefflowchart
 shown in FIG, 56.
FIG. 58'sh6ws_an explanatory flowchart representing
‘an editing process to minimize TU map-type PlayList.
FIG. .59 shows an explanatory flowchart representing
details of processing at a step S502 of the flowchart
shown in FIG,'SS.
FIG. 60 shows-anvexplaﬁatory flowchart representing

@rdcessing to update'élip information file .in editing to

minimize EP_map-type PlayList and TU;map?tyPe PlayList.

53




called Playltem which is expressed by a pair of INand QOUT points. - Thus,

a PlayList object is a collection of Playltemobjects. .7theig 2abe two types
of PlayyList, nanmely, real.  PlayList and virtual PlayList.. Real PlayList
can be regarded as a Pl ayList object sharing: strean1port|ons with a dip
obj ect associated with the PlayList object. To put. in detail, a Real

Pl ayLi st- obj ect occupies the disk area for storing data aSSOCIated W.th
~the. streamportions shared with the PlayList object. Wen an AV streamis
~created as a new Cip object, a Real PIayLlstobject referring to the entire
reproduction range of the Clip.object is also. automatically created as

wel I 1f -a porthlh dfl 191056 20 MHl20BEoFEpfddacanoAlruhge af cahe Real

Pl ayLi st object i-s deleted, the streamportion of the Cip object data
referred im-h@ichh%Pgm&etEMppoPﬂhyhigt;ishepﬂémrddUmiiumm Pdage tefn t he Real .
Pl ayLi st object is also deleted. Virtual PlayList can be regarded as a

Pl ayLi st” olbj ects stwar & Nigonndstyenarperhi- erd WIth saqengeehj ect associ at ed
with the PlayList object. Even if a portion of the reproduction range of

" the virtual Pl aylicst 6bjaeswd Saxdeé:qsm;awﬁy%wgﬁamegﬁodp@@ Hotagbange at

all. It should be noted that, in the follow ng
in whlch_EP_map type PlayList is split into two PlayItem

‘iobjeéts on<arbound§ryﬁbetﬁeenrtwp STC-sequénces‘0n'a
continuous ATé-sequeﬁce. |
FIG; 63 éhows a flowchart repfesenting a procesé to
create'EP;map—type PlayList in processing to reco:d_an AV
stream. | o
fIG. 64 is aﬁ exp}énato;y-diégfam-showing a case in
” ﬁﬁich‘TU_map-type PlafList is-Spiit into~tﬁo PlayItem-
-‘ objects;on a_boundaryﬁetween two ATC-seqﬁénces4
fIG. 65'shoﬁs a.fiqwchart reﬁresenting.a prbcess to .
éreate TU;map-tybé_PlayList'in processing-to record an AV
étfeam.
FIG. 66 showé a'fiowchart rgprésenting reproduction
-of ﬁP;map-tYpé PlayLisf. |
. FIG. 57 shows a'flowchaft fepresenting reproduction
6f{Tﬁ;maﬁ-type PlayList. |
FIG,'QB is an égplanatory diagram showing_a

recording area of a recording medium.
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description, both Real PlayLis't and Virtual PlayList are referred to
sinmply as PlayList,:which is a generic.nane. Directories:y egiigoed on a DVR
disk are listed as follows: a. root directory including a "DVR' directory;
. and the "DVR' directory accommodati nga "PLAYLIST" .directory, a
. "CLIPNF" directory, a "STREAM directory and a "DATA" directory. _ o
" Adirectory other than the above directories can be created under the root -

~directory.' However, such a created directory is ignored in the DVR
application format. FIG 2- is a diagramshowi ng a typical directory

structure @@ AR @%Cﬁrﬁkﬁ/w#? {he %ﬁggﬁgb&we root directory

includes only one directory.” es and 5. y. 2005 .Qirectories
st be St or 6 URGS! S REUDROGRFBEPSy oL HHE MR-, PRSI Fhetiddes |
directories. explained. as follows: "PLAYLIST" is al-directory..under which
dat abase ﬁ(ﬁ?é%aﬁ%ﬁﬁiqﬁzﬁﬂ;%ﬁr%ﬂﬁiRﬁrq{ﬁﬁF¢Wa@ii§?1%ﬂ%ﬁ-be-placed. Thi s
directory nmust exist even if'there is no PlayList object at all. "CLIPINF".
is a directory.uﬁ&@r.&h?éhanFﬁgram_ShOWing aﬁsimpliﬁied-s;ructurer s ,
| qf an application format on a reéofding_medium {a
' fecqrding mediu@ 10 iﬁ FIG. 43, which will be désﬁribed
later). The format hés two layers, némely; él;yLiét énd
.Ciip, ﬁhich-aréusedlfor managing'An AV stream. Volﬂmé.
information is used for'managing.all Clip and_?layﬁist
 6bjects-on,the diék;' |
| A pair coﬁsiSting an AV-sfream‘and ité écceSsory
: iﬁfbrmation is coﬁsideréd to-be‘én ijéct'refgffed to as
a C}ip_quect;' An.AV stream file ié céiled a Clip Af
.stream file and its éccessory iﬁformétidn is khownras a
Clip'informafion file. | |
A'élip‘AV stream file is uséd-for storing data laid
out: in arstructure prescribing_an MPEG-Z transport stream
iﬁ a DVR fDigital Video Recording) application formatk
In genefal, a -data file used in an\épparatus‘such
' aé,a'computer:is treated as an array of bytes. On the
othe# hénd.‘the céntents'of a-Clib AV stream file are
éxpanded along a time a#ié.‘ A PlayLisﬁ object specifies
éccess points in the Clip object mainly as time stamps.

With time stamps of access points in a Clip object given
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information files nust'be placed. This directory must exi st even if there
is-no Clip object at all. "STREAM' is -a- ‘directory undefo whi; ClpoAV stream
files nmnust be placed. This directory must exist even if there is no AV
streamfile at all. The "PLAYLIST' directory is used for storing two types
of "Pl"ayList file, nanely, Real PlayList and Virtual PlayList. "xxxxx.rpls
is=-a file~for storing information related to ~a Real . Pl ayLi st object...
That' is to say,'an" "xxxxx.rpls" file is créated for each' Real Pl ayLi st
object "XXXXX.rpls" is. “the name of. the file. "xxxxx" is a string of five
numeri c characters each having a value in the range 0 to 9. The nane of the
file nustbhatbeaRlayb8s200hayc2005hexCarisi dmforimad ion "figyyyisvpl s" is
a.file for storing information related to a Virtual PlayList object.. That
s t0'sayusaﬁul"ypyyyinﬁﬁsb.&hledﬂseeseabe@tham'eacbﬁ%nm&d@hfebayList

~obj ect. "yyyyy-vpls" is the name of the file. "yyyyy" ‘is a string of five
nuneri.c gbabaetersteash having 21418l ue istrldaam rFange 0 to,- 9. The name of

-the file.nmust have an extension 'vlps". "The "CLIPNF' directory |ncludes as
many C.ip 'nfOrnﬁﬁécﬁliyﬂf§tE%bfﬁ6§tf§aﬂh£kb§§ced for the purpose
of allow1ng a reproductlon 1nterva1 Wthh the.user wants.

to see, to'bé~3¢1écted from the:contents_of the Clip

_ objeét.and'the-rebfqdﬁction_iﬁte?ﬁél,td bE‘éditedlwith
ease.:.AnPlayList objéct is a éolleétion_bf reprodﬁctién

' iﬁtervais éelected ffom a Clip objeét.,_;h é'Pla?Lisf
'oﬁjeét.la reprbdﬁctioﬁ,interval-in.a'Clip-objeﬁt ié_,
Vcalled‘Playléem, which is*éxﬁréSsed by3a‘éair qf IN'and
OﬁT‘bbints. ‘Thqs;3§ Playiiét 65jec£,is'a:qollection‘bf
.glayltem objects. | )

| -Thére are ﬁwo typeé of flayList, namély,_feal;
PlayLlst and virtual PlayLlst
-Real PlayLlst can be regarded as ' a PlayLlst object
,éharing-stréam portlons Wlthra Clip object associated .

- with the.PlayList cbject. To put ig in'detailf a7Reai
PiayLiSt”iject décupies thé_diék'aréa.fér storing data

: a$soqiated;wi£h the stfeam portions sharéd1with'the
PlayListiobject; Whenlan AV sfréam is ‘created as a new
fClip'object;rg Real PlaYList6bject ¥eferring-to-the
enti?e reproduction range of the Clipjobject is éléo,

"automatically created as well. IfnaAportion:of the
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"zzzzz.clpi"'is a Cllp |nforrrat|on f|Ie for. an AV streamflle (a dip-
AV-streamfile or. a Brldge Cip All.. streamfile)'. "zzazmaglpict is the..
nane of the file. "zzzzz" is a string of five.nurreric characters each
having a value in the range 0-to9.. The nane of the file nust have an
extension "cl pi ". The "STREAM directory is used for acconmodating AV
~streamfiles. zzzzz mets".is..an AV streamfile.. handl ed by' the D\/R
system As descri bed. above, an AV streamfile c_an be a dip AV streamfile
or a Bridge Cip AV streamfile. "zzzzz.nPts",is the nanme.of the file.

" " st ff 1 h h | th
range 0 F5S S o e PR TR CrBAgT e 8 BB 96" s S Sy 2008
"npts"” file nust, have th t f_fi

char act er $75 S22 D 1 IR it |9 751 SHS G SAUBRE G Tohe AV

streamfile. Since the names of other directories and other files, are not
“required |':|]ile LELETEC B9 TO he e tRRTIUGT A e e aft the/dralon, the

description of the other directories is omtted. Next, the structure of the
AV streanmPflardiiss erjlesitndd. atise Melstteshm file nust have t he structure of -

Virtual PlayLlst can—be regardedras a,PlayList
o?ject sharing no.etreehrperpioﬁs wifh a C1ip objeet‘_
,aseociated with the PlayLietobjectﬁ'-Eveﬁif e portieq of
ehe repfoduction renge.of the Virtual.PlayListrobject-is
deleted, the éliﬁ objecerdeee not chepge'ateall.

It ehdula be-noted,that; in the foi;owing
.descfipeion, both Real;PléyList and_virtﬁaerleyList'are
referred.to'simply as:PlayList{;which:is a generic name.

Direetories required en a DVR disk ere_listeé as
fellows:'

a root directory including a “DVR”.directory; and

the “DVR" directory aceemmodating-e APLAYLIST"SV

edirectery, a PCLIPNF"ldi;ectofy, a “STREAM” directory and
a.fDATA" directo;y; |

A -directory oﬁher thae'the above directories can be
c;eated ﬁnder the:reot direetory,' However, such a c;eated
vdirectorj is ignoied-in the DVR application format. . |

FIG. 2  is a diagram showieg a typical &irecforyul

"eseructure on a DVR disk. As shown in the figure, the root

directory includes only'one_direetory. All files and
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a. DVR 'MPEG2. transport stream shown in FIG. 3. A DVR MPER transport stream
"has, the follow ng -characteristics: 1) A DVR MPER2. t r anspo ity Stoveam has an
int egral nunber' of  aligned units. 2) The size of an aligned unit is 6;144
‘bytes (2,048 X 3 .bytes), 3) An aligned unit starts with a first. byte of a
source packet. 4) Source packets each have a length of 192 bytes. A
source packet i ncl udes TP-extra_header and a transport packet. TP extra
‘header has a l'ength of 4 bytes “while the transport packet has-a | ength of
188 bytes.' 5) An aligned unit:includes32 source, packets. 6) The |ast
aligned: unit of -a- DVR MPEG 2 transport stream.60.20 May 2005 also

i ncl udes FATrEGHOTE eFadkeEsEripeq fin mctariangdd gﬁe‘dl UHYRT s viokci idd ed up
conpletely with transport packets of .the input transport stream the

r emai ni ngabPV& aped imadiidre fannagd sowrTdpattikates] whiah tle @wach a nul |
“packet (a transport packet with a PID of .Ox1FFF) The syntax of a source
packet isdslmewtoiry.FIG_ 4. TP_extra header ( ) is a header with: a length
of A bytes. transport packet.() is a 188-byte, MVEG 2 transport packet
- conformng to. |fﬁ¥|5ﬁhﬂ38aﬁréctory includes directories. explalned

‘as follows:

.'_"PLAﬁﬁIQTt ié‘a;directdfy{under~which.database-
-files~dflRéai-Plathsf and‘Vit;ﬁai_PlaYLiSt mastrbe
_blaced. Thisrdirectory mugt exist'even ifathere ia né-

,’PlayList 6bjéct at all. |
"CLIfINF"-is a director&.undef.which'C1ip
'infofﬁatioﬁ files ﬁustibe placed. 'This-diréctbry must

A"EXlSt even 1f there is no Cllp object at all.

“STREAM" 1s-a~d1rectory under which AV s#ream files_
rrmuStrbe'placed. This airectofy masﬁ exist evén if there
is no AV straam file at - all.

The “PLAYLIST” directory-is uSad’for storiné tao
-types'of-PTayﬁtst fi}e, namely, Real PlayList and Virtual
'PiayList.' |

txxxxx.rﬁls" is a:file‘fqr~storing information -
'Vreiatea‘tOja'Real PlayList-object;“-That“is toisay, an
:";xxxx.;pIS” file'is.cfeated for-each'Real PlayListt'
abjECE.‘ "xxx##;rpls"»is‘the name-of the file. *"xxxxx” is
‘a stfing of“fiveinumeria-charaCters eaCh'having.a-value

in the range 0 to 9. The hame‘of*the’file must have_an’
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The syntax of TP extra header .i's..shown.in FIG copy pernission indicator is
an integer representing a copy limt of a payload of theo uzangport packet.
arrival-tine-stanp is a time.stanp showing a tine ,which the transport -
packet arrives at a decoder (The decoder is an AV decoder 16.in FIG 43,
which-will to be described later). arrival _tine_stanp is an integer having
a val ue specified byarrival tine-stamp in',Eq. (1l)to-be described |ater.
FIG 6 is a diagram show ng-a nodel of a recorder for a.DVR MPEG 2
transport stream -The recorder-corresponds to the noving-picture. _
recording/ ti. paratus 1, the configuration of which is shown.in
FIG 61 Zééﬁgﬁﬂ%%%% 2%4%2 Wi |l be described later. The nodel. is a nodel of

a concept presctibi gordi ng..pro S, .. .A'DVR NPEG-' 2 transport
strean1nustcOnfo¥§$?g‘?ﬁ§§'nﬁ e .f Eeigéétsfpnﬁﬁ oft " é@PZ'transport

streamis explained as _f.ollows: , The inpyt. MPEG 2, transport streamis a
Ful Loty adesaed T Bl At Rty ShASant P aFnpat WG 2
“transport streammust. conformto 1SQIEC 13818-1 or |SQ|EC.13818-9. The
ith byte off PR -WPEE 2 firlghsifort sdtheéarhd%s sfpl Yetual FPlayList

ijedt. “yyyyy.vplé? ié the name of the file. “yyyyy” is
é-s;ring offivefﬁﬁmerié characteré each having a value
in.therrénge 0 tolé..The néme.of;the file must ﬁate an
'.exiension:fvlpé”.” |
The ”CLIPNFﬁ directoryingludeéaéﬁany clip
informa£idn fi;es as AV stréam files.
~;zzzzz;¢1§if is'a Clip information file:for an AV -
stream éile'(a.ClipfAV-stream:file:or a BridgeLCliQ;AV,'
:étream filé)ﬁ -”zzzzg.ciﬁi" is the'name'of-#hefilg.
?zzzzéfris a stfing of five ﬁuméric_characters each .
haﬁing a‘vﬁlue in thé réngelo to é. The name of the file
must haﬁe,an extension “clpi"!
| ‘The fSTREAM" di?ectdry is ﬁsed for accommodating AV
stream files.
 -#22§2£;m2ts" is an AV stream file handled by-thé
- DVR.systeﬁ.' As describeduabove} an AV stream fiie can . .be
alé;ip AV stream file_or a Bridge-Clip AV streaﬁ'fiie.
?2zzzzfmétéf‘is the'nﬁme:of the file. fzzézz” is a string
of five qumeric-characters each having a value in fﬁe

‘~rangé 0 to-9}r The~name;df_the7file must have an extension
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srnultaneously at atine t(i) to-a T-STD 201 and a source packetrzer 204.
The T-STD 201 is a transport stream system target decoderg eenfanei Nng to
| SO’ EC 13818-1. The T-STD 201 corresponds to. the AV decoder 16 shown in
FIG  43. The source packetizer 204 is a source packetizer 29 shown in
~FIG .43 A 27-M+iz PLL 202 corresponds to a conponent enbedded in a control
-unit 17 enployed in the moyving picture recording/reproduction appar atus 1,
the . configuration of which is shown in FIG 43. The clock . frequency of 27
‘MHz nust-be | ocked with-the value of a PCR (Program d ock Reference) of
t he MPEG 2 transport  stream An arrival time clock is
expl ai'ned*®3LFOL| ows. .- 62 20 May 2005 An arrival-tinme clock counter 203 IS
‘a binary counter for counting the nunber of 27 MHz. pul ses output by the
switch 27 M4z PLAn 202 s Theamr £ i val mus hehaeckheoanner se03ngcofr éspends to a
conmponent al so embedded in a control unit 17 enployed in the novi ng- pi cture
recordingﬁnmproduchhoacapparazuszzr a&heheonﬂu@unaﬁbmmamﬁonwﬁuab s
- 'shown. |n FIG- 43 Arrival . tine clock(i)-is the count value of the
~arrival - akgecthosll wOURt €he2A8 atraahlﬁﬁlb(l) The source packeti zer 204
.creates a source packet :
Since the names of other dlrectorles and other
"files are not requ1red,1n explanation of the embodlments
‘.of-the,present invéntion} the;descriptioﬁ of-the_other'
directories is omitted.
" Next, the structure of the AV stream,file'is
rexp;ained. The AV ét:eam‘fiie must have the structure of
a DVR MPEG2.trénsport~Stfeam shown in FIG. 3. A DVR MPEG2
tfansport“streéﬁ'has the following.charao;eristics:
1) A DVR MPEG2 transport stream hés‘an.integral~number'of
aligned units.
2) The size of an aligned unit is 6,144 bytes (2,048 X 3
-bytes) .
3) ‘An aligrned unit starts with a first byte of a source
packet.-
4) Source packets ‘each have a length of 192 bytes. A .
source packet includes TP_extra_header and a transport
packet. TP;extra;header‘hés a length of 4‘bytes while the
transport packet has a length of 188 bytes.

5} An aligned unitiinoludes'32-source,packets.

6) The last aligned unit of a-DVR MPEG-2 transport stream
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by. addi ng TP_extra header to each transport packet. 'Arrival tine_stanp is
‘a time at which. .the first byte of the transport packet>@fk| vegsat both .
‘the T-STD 201 and the source packetizer 204. As is obvious fromEq. (1),
Arrival -tinme-stanp(k) is a sanple value of Arrival time clock(k).
time-stanp(k) = arrival _tine_clock(k)% 2 30 ... . (1) where notation.k
indicates the first byte of the transport packet. A wite buffer 205
corresponds-to a.conponent - enbedded in a wite unit 32 enployed in the .
movi.ng picture recording/reproduction apparatus 1, the configuration of. -
whi ch i s §H%&p.5%lﬁh%s %%.JQWHX S aqw%n ut bit rate of a source

packet - st ream G ng from he 63 B %FD“ZOOS source packe.tizer 204.to the
write buffer 205, X i s_computed by using the foll owi ng equation: Rmax.
TS recordifg’ att@esq%@f/ T8 SRS & idt &S d‘rP%T§’écloer‘Hi%_‘F%f'ﬂ%1?"s‘5]t3ﬁe nexi mim
bit rate of.the input transport stream Rud is an output bit rate fronithe
write buf et 5angpRTBVRAFKANS. LodheTHEHWR HANAP 206 TS pdHEs to a |
conponent al so enbedded in the wite-unit 32 enployed.in

_remaining byte area must be:filled source packets, which
are each a null packet (a‘traﬁsport.paéket with a PID .of
ijlfFF)f
The SYQtax of a éoque packet is $hown'ih-FIG. 4.
TP_extra_headert) is a header Qith a iéngth ofVé
-bYteS‘. t:lfahsport_pac}_;ertl(‘)"ié' a 18l81—by'te1 D&PEG—Z t:rans'poft
- _ggbaqket Cbnforming to. ISO/IEC 138'18—1.

The'syntax of.TP_extra_header is shown in FIG. 5.

- copy_permission_indicator is an integer
representing a copy limit of a payload of the transport

‘packet:

arriualﬂtime_stamp is a time .stamp showing a time
_ at‘whigh the transport packet arfiveé af-a decoder kThe
'decgder ig an AV decoder 16 in FIG. 43; which will torﬁe
described later) . arriVal;tiie*stamp‘is an integer having
a.vaiueispecifiedbymarrival;time;stamp in]Eq; {i) to be
-described later. |
-FIG.-G is a diagramrshoﬁing,a modél of a recorder
Ifof,a_DVR MPEG-Z-;ransport,stream; Thezrecofderr |
éqrresponds to the moVing—picture_recording/reproduction

,apparatus 1, the éonfiguration of which is‘shown_in fIG.
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" the moving-picture recording/reproduction apparatus 1, - the configuration
of ‘'which is shown in FIG 43. Rud is an output'bit rate of mMaysmosce packet
stréamfromthe wite buffer 205 in a non-enpty state of the wite .buffer

~© 205. When the wite buffer 205 is enpty, the output bit rate is a zero. The

- DVR drive 206 records each-packet fromthe wite buffer 205 onto a di sk
corresponding to a recording nedium 10- shown in FIG 43. Each packet
~includes an added ATS.indicating a time at which the packet arrives-at the
T-TSD 201. FIG 7 is a diagramshowi ng a nodel of a player for reproducing
-a DVR MPEG.2 transport stream  The player corresponds to the noving-picture
recor di ngfreffodadti 8§ &sFardtird tatste cBhri §aFsdi df &f MAiedhoifs ashown in
FIG 43. The nodel ‘is a nodel of a concept prescribing 64 20 May 2005

, I epr oducCe8R epitoeEss £ x iR 1DYR AVREGRX dimgh $pmrae sst + e AmDViRs MPESGn2ormto .t hi s
nmodel... A read buffer 222 corresponds to a conponent enbedded in a read
unit 11 efpkeypdricnsthreampwiusg- picctigre toeddrici mg/dedpr oducti on apparatus 1,
~ the configuration of ..which is shown in FIG .43. Rud is an input bit rate

froma DVR driveaR2ilnpwot atteadgbuff en #8Rc:2 (FhAsPYRtdiitreard2iscorresponds
~ to a conponent o : : L ' :
o explained as follows.
.+ The input MEEG-Z]traﬁsport stream is a'fuiljtrdnsport

‘stream or a partial traﬁsport stream.

‘;fThe input MPEG—Z tfanSport'stream'must_confOrm_tb
* IS0/IEC 13818-1 or ISO/IEC 13818-9.

*The ith byte'of;the.MPEsz transport stream is supplied,

simu;taneously at‘é time t (i) tbra T-STD 201 and a source

packetizer 204. Thé_T-STD 201 is a transport stream

sYstem target decoder‘conforMihg.to ISO/IEC 13818-1. The

T-STD 201 cbrréspondé to.the AV decoder 16 shown in FIG.

'43. The source packetizer 204 is a source packetizer 29

‘shown in FIG. 43.

A 27-MHz PLL 202 corresponds to a gomponent

embedded in a control unit 17 employed in the moving-

picture recording/reproduction apparatus 1, the

configurétion of which is shown in FIG. 43. The clock.

'frequeﬁcy of 27 MHz must be locked with the value of a

“PCR (Program Clock Reference) of the MPEG-2 transport

stream,

" An arrival time clock is expiained'as_féllows.-
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enbedded i na read unit ‘11 enployed in' the movi ng- plcture
recordi ng/ reproduction apparatus 1, the configuration ofzgw@quoss shomn in
,FIG 43) Rud-is an.input bit rate of - a source packet streamto the read
buffer 222 in a non-enpty state of the read buffer 222. \Wen the read
~buffer. 222 is full, no. stream is'.supplied to the read buffer 222. Rmax
is dan output bit rate fromthe read buffer 222 to a source depacketi zer
223 correspondlng to a source depacketizer 14 enployed in the

novi ng- pi cture recgrdln /rgﬁk§$uct|on apparatus 1, the conflguratlon of
which is shBwATFAVRrGEL SR ERT P L1 b ke cotRRTRY PP responds to

a.. conpanent. enbedded..in:the. control unit 17" .. 'nEIo ed. the noving
pi cture P& @R S rdt W Bre R gparat M4Ha PHhses BREPHErBYi BReof which is

shown in.FIG: 43. 65 The arrival-tine clock counter 225 is a counter for
count i ng He HurfeMi Bl &2 pulTies agariera ey Lok yarutas Al at or . 224
at a frequency of 27' MHz. The -crystal-oscillator 224 corresponds to a
conponenﬁqmnﬁﬁﬂﬂﬂiﬁﬂﬁﬁrﬁrﬁqmupﬂﬁnﬁr&ﬂSanmeddeﬂpiuyedcemtIQE movi ng- -
picture . re cording/reproduction apparatus 1,'the configuration of.-which
i s shownum tFIG es®layfed hier priesemtvisgHpecsocket is-thefirst source socket
of the AV streamfile or a source socket indicated. by -
recordlng/reproductlon apparatus 1, the configuration of
wh1ch is shown in FIG 43 .
'Arrival_time_clbgk(i) is_the count value of the arrival-
time clock counter 203 at a time t(i).
The sotrce packetizer 204 creates a source packet
by.adding TP'éxtra heeder to each'traHSport~packet.
Arrlval tlme stamp is a time at whlch the flrst byte of
.ilthe transport packet arrives at both the T- STD 201 and
the source packetlzer 204. As 1s obv1ous from Eq- {1},
Arrival_time_stamp(k) is a sample value of
Arrival_ time_clock (k).
time_stamp (k) = arfivel_time_clock(k)% 23¢ (1)
where notation k indicates the first byte of the
transport packet.
A write buffer.205 corresponds. to a .component
embedded in a write unit 32 employed in the moving-
picture recording/reproduction apparatus 1, the
configuration of which is-shewn in FIG. 43. Rmax is an

_input bit rate of 2a sourcerpadkettstteam flowing from the
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SPN ATC-start in Sequencelnfo() to be described later, the arrival-tine.
cl ock counter 22-5 is reset at-the value the arrival ti me. ms anps of the
packet. arrival tinme clock(j.) is the count value of the arrival tine.clock
—~countér 225 at atine t(i). "Atimng with which the MPEG 2 transport
streamis output is described as follows. "if arrivall.::time_stanp of the
“present source packet is equal to the-value of.the LSB 30 bits of arrival
time-clock(i), the transport packet of the source packet i.s extracted from
~ the buffer. The.follow ng description explains the format of a database
- for.: man&ghuger Pprédidedn 20dr rwt itdve ofridre AL fsr &0f fi ReaxFiG€ 8 is a
'diagran1shomﬁng the syntax of the dip. 66-20 May 2005 information file.
The cli pcpmbokedt ben u'sfinige tihrc IfuddovwSeguerpal tifom:O , - Progranminfo ( ) and
"CPI() .. .Sequencelnfostart address is the start address of .Sequencelnfo O

rel ative to thertakst ByteecoOtathg rzeezx Qlopi/ifigl e with a byte taken as an
address tinit. That is-to say, the first address is a relative address

of -' 0. Progranmwherstastaesehess féc&bﬁlﬁbaEEt@dgEe§ﬁeoﬁax1gﬁﬁgﬁ§g1nfo O
-relatlve to the first byte of. the

'rate of the 1nput transport stream
Rud ;g an_putput bit rate from the Qrifétbuffér 205
 to:a DVg d;iﬁe‘zqﬁ. The DVR drive 206 éofreépdﬁds?to a
'cqmboﬁent aisorembéddeﬁ in'thg writeiunit‘32 empioyed in
, thémoving-pi;tu;errecoréing/reprpduction apparatﬁs 1,
the cqnfigufatiﬁh‘ef,which-is;shoﬁn in FIG. 43.
JRﬁd is an bﬁtput‘bit rate of é'source'packetfstream from
' the erte buffer 205 in a non émpty state of the wrlte
buffer 205 .When the write‘buffer 205_1s empt&i the
oﬁtbut bit rate is ﬁ zero.- |
The DVR drivé-zosfgcbrds-each-packet from the
write'buffér 205 ontd‘a'diék corresponding“tO'a recording
medium_io éhowﬁ in FIG. 43. Each packet includes an added
VATS_%ndicating‘a Eime at -which the pagket-arriveS“at the
';r-isnrzo1. |
| fIG. 7 is‘a diagram showing-a model of é player for
o reproducing ‘a DVR MPEG-2 tran5pdrt stream: The plaﬁérr
corresponds to the movingapidture recordingfreprpducéion
~ apparatuS:l;_the'configuration=of which is shown-ianIG.

43. The model is a model of a concept prescribing a
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ATC sequence i s- expl ained as fo ) I s e
based on.arrival .ting.' s @R? (ATS) of source packets conposing an.
'strean16%3%69%gyt%bg§lﬁ}ﬁé The clock along the tinme axis is called. an ATC_

zzzzz.clpi file with a byte taken as an.address unit.. That is, to say, the
first address is a relative' address of 0 CPl start addressaisobbe start -
address of CPI () .relative to the first byte of the zzzzz.clpi file with a'
byte taken as an address unit. That is to say, the first address is a

rel ative address of 0'. Since other syntax fields are not required in the
expl anation-of -the- enbodinents., of the present inventijon,..: ‘the .~
description of the other fields is onmitted. Sequencel nfo() defines

| nfor mat i@ roaad TG SeUNRLe 18 HIR G ALLSLEeIn Bl ATCsgquence The

arrival "time base 1satine axis

(Arrival Time d ock). An_ATC uence is a source-packet sequence

i ncl udi ng no A .ﬁ?%go Ffﬁﬁft§8?0F°5F§5BRP@EUFPya GPmPHQeQFrlvgld ti e g

base) sequence. Wien an input -transport.streamis newy recorde as a ip.

AV st r.‘ea%{"gfafcig,e i 18 @ FFach it MisteTRgON St iid e e MOME g SrloHU TR ty and

has only one ATC sequence. It is assunmed that an ATC discontinuity is :
o :ecording/reproduction apparatus 1, the configuration of

;whicﬁ is‘showj.iﬁ FIG. 43
'Rua is an‘input bit ;aﬁé from'a DVR drive 221 -to a read
;bﬁffer'222;  (Thé,DVR drive—zzlréorrequﬁds to a component
1embe@ded in a réad uﬂit 11 eﬁployéd iq'the méVingfpichre a
fecording/ieﬁrddqctiqn épﬁaratué 1, thé confiéurétion of
CIWhich ié‘gﬁowﬁwin_FIG.‘QB) |
*Rud ‘is anginputfbit raﬁé Sf a souice-packetjstream to
the reéq buffer 222 in a non-empty state of the feéd
‘buffer 222. -Whenr the read buffer 222 is full, no stream
is supp1iéd to the_re%d buffer 222.
'Rmax is an output_biﬁ fate-from thé read buffer 222 to a
source depécketizerAZZB corresponding tqré,sourcé
' depadketiéer 14 émplqyed in the mbvingfpictu;e
re¢ording/reprodﬁction apparatus 1, the ¢6nfigﬁration 6f
 whic£ is‘shéwn in_FIG.,43.
An arrivél-time clock eounter 225 corréspohds-tp a.
component.embEdded in the,éontrﬁl;unit i7 émployed_in-the
}movingPpicture fecording/reprodﬁction épparatus 1, the

configuration of which is shown in FIG. 43.
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| created only when stream data of a dip' A\/,streamfi leis .'parti ally
‘del eted' by a process such as editing. Details will be descuibedotater. The

| -start address. of anATC sequence, that is, an address at which.a new ATC

- starts in-an AV streamfile, is stored in Sequencelnfo(). 'This'address is
referred to as SPN ATC start. ATC-s-equences other. than the last one in an

AV streamfile 'each begin at a source packet pointed -to by. its

SPN. ATCystart and end at a source packet ‘i nmedi at el y precedi ng a source

packet poi-nted to by next SPN ATCTstartt. The .l ast. ATC sequence begi ns at

a source packetT BoRKEd&Halo thine tcd OSRNATOStear 226 d: serdsoundtet fer -

- l'ast-source packet of the AV streamfile. FIG 10 is an explanatory di agram

showi ng &%6@ ti@aViyhe2 00Fitres! atfl G - m{azvmelséa'(‘gdtesmmamyta es and
~ATC-sequences. In this exanple, a Cipg AV stream file has two ATC

_di scont i ewiyisited aise itlleee ADR S efieN cBSequdies ot hESTGIA Syshem Ti me d ock)
rsequence i's explained. The definition of the STC sequence is prescribed

in the MPE@s2adt asdandatbie 25EC doxr e syi@iN od I s &l Oclesarhich s a
time axis based on a: PCR (Program O ock. Reference) in the transport file.

“An STC ¢abedded . anCQH@tdﬁﬂﬂﬁéﬂﬂuﬁi%l¥ﬁ éﬂﬂ¥ﬂ§édu¥ﬂnéﬁe|HE9fH%
plcture recordlng/reproductlon apparatus ‘1, the.
conflguratron'of,which is shown_in FIG. 43. " |
;If the present'sourCe socket'is~the first‘source socket
of the AV stream f11e or a source socket 1nd1cated by
SPN_ATC start in SequenceInfo() to be descrlbed later,
the arrlval;t;me clock counter 225 is'reset at the value -
: of;theAarrivai timeastamp of:the-packet - |
_‘arrlval time ClOCk(l) is the count value of the arrival-
_‘tlme clock counter 225 at a time t(1)
‘A t1m1ng w1th whlch the MPEG 2 transport stream is

output is descrlbed as follows

*If arrivai;time_stamp of'the presentisource7paoket.is
| equal.torthe?value‘of;the LSB 30_bits of
.arrival_time;clock(i), the transport packet of'the source
ppacket.is extracted from the-buffer. |

The following description explains'the foruat of a

database for;managing reproduced iﬁforsation'of'an AV
stream file. |

FIG. 8 is a diagram showing the syntax of the Clip
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preci sion of 90 kHz. FIG 11 is-an explanatory dlagran1shomnng a

continuous STC interval. The horizontal axis is the ‘arrigvahytdooe cl ock’ and
the vertical.axis is the STC (or the systemtinme base). In Case-1, the STC
~is'nmonotonou, sl'y increasing and. the interval contains no STC .

di scontinuity. In Case-2, the digital input termnal 33-bit STC counter IS
‘wrapped around in the nmiddl'e. The wrap-around point of the STCis not a

di scontinuity. The STC is continuous even if the STC counter is wapped
around.” An STC discontinuity is generated when a broadcasting station
changes tihéormanswinsiidre .syShenTiipmiofierme tanet Hdrle Wmed udes recor der
changes. the channel'. fromone to ‘another, when-the user carries out an
editing Séﬂﬁéﬁbb&hf@ﬁ }i, n Patolyaramavemt (9. dﬂﬂ:ﬁpmby 2005 An STC sequence is .a
sour ce-packet sequence. including no STC discontinuity (or no systenltlne

base discontinugéylentbinsbostdrbeangteds tiRatnkhe tsane a8fceral e by no .
means appears nore than once in the sanme STC- sequence. |n consequence, the.

maxi mim 5bgBeheBIhRoQh 2 ehith vRDIESC neANQls e wat @f waldle greater than the
33 biit wrap-around period of STC (about 26 hours).. The .start address. of

an STCjS§9999981p5h§51 w1%ﬂ a byte taken as an address unlt
l;fhatris-to say, the f1rst addressris a relatlve_addfess
of 0. |
| Pfoéramlnfo_start_é&dress ié.the staft address of
~Prb§ram1nfo() relétife to the first.byte‘bflthe:'
zz?zz.clpi‘file with a byte takeﬁ’as an-address-ﬁpit;
That is. to say, the first addréss'is é ;elativé‘adqfess
- §£ 0. |

‘CPI_start_addfess ié the stért-address-of-CPI()-

" relative to thg_firstrbytg'of,fhe ézézz;clpi.file'witﬁra
- byte takenlés an adaress unit; That is ﬁo say, the first
address is a reIétive‘addreSs of 0.

'Sinceléther sYﬁtéx fieidsrére not réquifed‘in the
'éxplanation'of the-embodiméﬁts.dfrthé present_inyentiont‘
‘the_description-of the other fieldé-is omitﬁedl

SequenceInfo () defiﬁes_informaﬁion of‘ATC-seguence'
'and-STC-sequence in thé~CIip'AV:stream‘.

| The‘ATC-sequeﬁce is-explained as follows. An .
s 7 .arrival'time'base is a time axis pased on-arrival time

"stampé (ATS) of source packets composing an AV_étream
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address at -which a new STC starts in an AV strean1f|Ie is stored in-
Sequencel nfo()..This address is referred to as SPN STC st@mtby' 2005

An' STC-sequence ATC. -sequence. never, extends over a boundary of -an
.STC-sequencesot her than the |last one in an. AV streamfile each begin ata
source packet pointed to-by its SPN-STC-start- and end at a source packet

i nedi atel y . preceding a source packet pointed to by next SPNSTCstart. The
| ast STC—sequence--beglns at -a source.packet pointed to by its SPN-STC
start and ends at the |ast source packet of the AV streamfile. FIG 1-2

i's an. exmianrat orjiedicagicdMagoy NGe tinkd adt Do betyerre Sz diseontinui ties
and STC-sequences-as well as a relation between STC sequence's and ATC

' sequencesiardi vl Srivamlsig O ik A¥EITEARLLd & has J0 2% i}@ay 12005 three

STCs and threé STC sequences.: An STC-sequence never .exten over a -

 boundar y ooladhe SEGSGMIENS 0d fafh e st LLe (88Sa; SIG gl s6opy i nuiti es.

a PTS nay appear nore than once w e sane value in eam file.

For this, fr%%%o%rr Iltéy%éjggé 2 used as a base for pointing to a time. on
an AV. strean1 th _ ~an dccess p0|nt only i s-not enough for

identifyin h
dent y _grt eEIG. 9 is an explanatory dlagram showing an ATC-

';eeqeence.' When-aﬁ input‘traneport Stream'is newly
.--recofded es a CIip'AV_stream.file,-iee Clip object mest
not inelude”an ATCidieeentinuiEy and hes-oﬁly one ATC-
.seguence. .it:is-assumed that an‘ATé_aiscontinuity isg.
‘ereated oﬁly whenlstreaﬁ data of a Clip’AV‘stream file is
~part1ally deleted by a process such as edltlng ﬁetaiis,'
:w111 be descrlbed later
| 'The sfart_address of an ATC~sequence{"that,is, an
'address'atwhiehee new'ATC $taf£é‘in'an AV'Stream file,
is stored in Sequencelnfof)f 'Thie‘address’is referred ‘to
as SfN;ATC_SEaft. . |
—mATé-sequences othef'than.the laet'onelin.an AV
streamffi;e'eeeh begin‘at:a,seureelpaeketrpbinted”to by
-‘its SPﬁmATC_start and end at aieourCe peeketimmediaeely
preceding“aieource packetipointed‘to by next -
.SPN_ATC*start. The_lest ATC-dequence Begins'et.a source
‘Padketfpointed‘te bY_its SEN;ATC;start*end ends -at the.
K "‘Iast*source.baeket of the AV=stréamffiie,?-

FIG. 10 is an explanatory diagram ehowing-a
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point. In addition. to the PTS, the index of-an STC=. sequence including
the PTS is required. The index.is. referred to as STC i ko Bk{20b8 isa

di agram showi ng the. syntax of ~Sequencelnf o ( ) . length.is the nunber of
bytes starting wi.th.a.byte inmediately following this length field and
cending with the Iast byte of Sequencelnfo(). . num of ATCsequences

i s:the. nunber of ATC, sequence$ in the AV streamfile. SPNATCStart(atC|d]
~is. an address at mhich'ATC sequence pointed to by atc id starts on the AV
.stream . file. SPN ATC start(atc id] is a count value with an. initial
val ue of . QeééﬁﬁégpbﬁHWﬁgnthCtﬁéstpm§ungaan@§ apdc REC -slequeneseAV stream
file. . The count value- is. -increnmented. by 1 for each .source. packet.
' SPN'ATCLsInathiéOanmpleheabegﬁpnmNgs&&eﬁ@q&éneehatot@o)ATE is a.zero. The
val ues of SPN ATC start[atc id] entered to Sequencelnfo() are arranged in
an ascenddfgcondenuifhat ah8 thrsay ArGPNeAliGnstkart[atc id] entered.in
Sequencel nfo() satisfies the follow ng conditi-on. SPN ATC start [ For 0 <

atc-id < nurm - QiaATCt&%qlM@eﬁsys&’rNﬂ&Sé%ékiaé@qﬁéincelis< SPN ATC
start [atc .id] num of _STC-sequences[ate id] is the nunber.
explalned -The definition of the S§TC-sequence is
.prescribed inrthe MPEG;Z standard. The STC is a system
.time base clock, which is a time axis based on a PCR
(Progfam Clbék‘Refefence)'in the transport file. An STC
value is a count value of 33-bit_binarchounter having

 precision of 90 kHz..

FIG. 11 is an explanatory diagram showing a

~continuous STC interval. -The horiiohtal axis is the

arrival time clock and the vertical axis is the STC (or

the system time base). In Case-1, the STC is'mbnotonousiy.

incfeasing and-the interval qontainsrno STC-diScontinuity.
In CaseFé, the digitélainput.terminai 33-bit STC counter
Jis-wréppéd a;ound inlthe middle. The wrab-afoundpéipt‘of
the STC is not a diééontinuityf The STC is continuous
even if the STC counter is ﬁrapped éround. |
_Ah STC discontinuity~is genérated'wheh a

broadcasting.sta;ion_changes the traqsmission system from
one to another, when the‘rééorder chénges ﬁhe channel

~- . from one to another, when thé-user'carfi¢s out an_editing

~operation or in other events.
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of sTC sequences on the ATC—sequence p0|nted to by atc id

offset_STC id[atc_id] is the value of.an offset relativeotgipstesd for t he

first STC. -sequence oii.an ATC sequence pointed to by atcid. Wen an AV
streamfile is newy rec.orded,.offset:STC.id[atc id] is a zero. -The val ue
of ste id for the first STC—sequence -on an ATC-sequence pointed to by ate.

id-is defined by an. order. prescribed as for |l oop of stcid in the syntax

- and starts from',offset STCid [ate . id]. For-tw consecutive

ATC- sequences deflned in Sequencelnfo() stc-id for the |ast STG sequence

on the forner ATC-SEqURSEReRey have Sh@rsanﬁavheuesagusnceld for the first

STC-sequence on-the |ater -ATC-sequence. |f these two stcid 'val ues

ar e- equainebudiny voh8TC ﬂhecsaMEnSIﬁyvabmenm blysnet apmeabaisk the two

STC sequences -referred to :by the two stc.id values. 72 20 May 2005 stc_id

val ues e@iecedtimufbgUenCEinéE@uDﬂSEebﬂoﬂédaﬂﬂﬁﬂ tRe agamscendi ng,  order.
coffset” STChid[atc_id] is set' at such a value that. this restrictionis

satisfi edalu®@Qhy Phd hehaisi dbpbste mdke ShhheoWakUenOknbhe REDseh a
transport packet having a valid PCR in an- STC-sequence pointed to by stc id
‘and |008@@@u@@c@n Aﬂ¥:éﬁﬁhﬁﬁﬁéhce, the maximum time length of a
Cllp ObJECt cannot be set at a value greater than the 33-
_bxt wrap~ar0und perlod.of_STC-(aﬁout-ZG_hours),
Thg_staft;address_of-aniSTC~éequence, thaf is,.an_
.adé;eés at which a new STC'stérté.iﬁ an- AV étream'filé,
'{isAstored in SéquenceInfo{};,.This address is referred;tb
- as SPN_STC_start.
| An'éTC-ééqﬁéﬁce‘uéver‘eXténds ovef a boundar§~6f an
‘ATcrseguéhce.-.- | | |
: -STCFsequeﬁces,other.thanrthé las£ on¢'in\an;AV S
'stréam file.eaéh bégin at'a-éourcévpaéket:pointed'to-by-
;tE:SPN;STc;start &nd eudvét a sqﬁrcg packet*immédiately'
'pfecéding a souf;é packet pointed to by}next
SPN;STC;Startu  The-}ast'STé«sequenCeabegins-at a source
.packet'pOinted to by.ité SPN;STc;staft-andJends at the:_.
;ast source p&ckgt.qf.the¥ﬁv stream file. |
“FIG. 12 is an explanatory diagfam'showing-a
. rélation between STC disContinuitieé and STC;seQuences as_'
s well as a relation between STCéseqdénceé.andeTC--

sequences. In this example,‘a'CIip AV-streém file has
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pointed to by atc id: . SPN STC start[atc id][stc id] is an address at -

whi ch. an. STC-. sequence pointed to:by stc id and | ocat ed zsnman 2005 B
ATC- sequence.po:inted to by atc_id starts in the AV streamfile. SPN. STC
start [atc id] [stcid) isa count value with an initial value of 0
corresponding. to the.firs.t source packet of the AV streamfile. The
count ~value is increnented by. 1 for each source packet.. Val ues of.SPNSTC

start[atc id][stc id] entered to. Sequencel nfo(} nust be arranged in

an’' aSCEI’I%II‘I %r%j: rst val ue . of SPN STC- start-[atc id] [stc id]
on an 8x& quen c,se etog By SRE G e Frus & Tat SFEESECEqHEVEL, to SPN
AT.C start tC|d or m)re That is'to sa t he foIIovmng condition mnust

be sati sfr¢FRds OV@N%'F@‘%}%%Y [ @0 fiT SYSYens’Rs  start [atc id] [O]
presentatlon start time [.atc id] [stc id] is: a presentation start tine
of AV'stream dafh ®R AN stceam7gi2e hay 2005d3eqeasdavpsinsedat 8Ty stc id
and | ocated on an ATC sequence pointed to by atcid. This presentation start
tine is deyi vegerromorite RO oM deh ol iSHC-tHoy e widichds tithe pef i od of a
- 45-KHz si.gnal used as a unit. On the other hand, presentation end tinme [ate
id] [stetrdpm $idepreBent ahiienreendn,t khenothAVPIEr éamidatiaasna
‘base for pointing to a time on an AV stream, the PTS of
ean aCCess'point only.is not enough for identifying the -
",‘ﬁointg _Iﬁ‘addition'to-the PTS, the index of an STC:.
-;seqﬁence_including the'PTS is required. The index_is
" referred to as STC_id.
FIG. 13 'is -a diagram showing the syntax of
'SequenceInfo()
length is the number of bytes startlng w1th a. byte
1mmed1ate1y‘follow1ng this length fleld and endlng w1th
the last byte of SequenceInfo()
num_of_ATC“Sequences 1s_the,number of ATC{sequences
in the AV streéam file.
'SPN“ATC_startIatc_id} is an address at whichrATC-_
sequence pointed touby atc_id starts on the AV stream .
file. SPN_ATC_startlatc_id] is a count value with an
initial value of 0 corresponding to.the first eource-
packet of. the‘AV stream filewa:The_count valuejisw_

o incremented by 1 for each,souree.paeket.

SPN_ATc;start[O]_at the'beginning.of SequenceInfo()
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an STC. - sequence p0|nted to by stc id and Iocated on an ATC-sequence
pointed to by ate id.” This presentation'end tine is- dermweﬁyfmme1the STC
of the STC sequence and has the period of.a .45 -KHz 'signal used as a
unit. Next, Program nfo{) is explained. A progranlis a col l.ection of

el ementary streams. For the sake of synchronous reproduction. of

t hese.streans, the streans share only one systen1t|ne base. For a

repr oduct i-on appar at us corresponding.to. the noving-picture

-recording/ reproduction ‘nmovi ng- pi cture recording/ reproduction apparatus. -1
shown i niFl & 24300 Bhe Wadvesbed S&NeATCastandllpdics idl ehé¢ecedt énts of an
AV stream prior to processing to decode the AV streamis useful. The -
cont ent sSgaeenckdndet() oarsuchrasiddie ualare ofcdmei R} Dnfem-t rralasport packet
used for transnitting video or audio el ementary"str.eamand the conponent

type of itheovisdgo GPNaumd)stdﬂﬁﬂa&:a%ﬂm@ﬁxeredfmhconponent type
“i'ndicates that the elementary streamis an HDTV video 74 20 May. 2005 stream

or an- \PEGqdeAbCIAdi(P ShreamieBNichd HANMMBIIRN dohdssldd . for creation of a
menu screen used for giving the. user an.explanation of the contents of

Pl ayLi st referrgpg A@Ctg@a@y[gjreaﬁ1 In addition, this information is also
useful for setting initial, states "of the- nDV|ng plcture ' : ‘

For 0 < atc 1d < num of ATC _sequences,
. SPN_ATC start[atc id f;]‘< SPN_ATC_start[atc_ld]
num_of_STC;sequences[atc;id] is the numberUQf:STc;
isequeﬁcee on the‘ATCﬁeeqeeﬁce;poiﬁted-to by atc_id.
cffset;SfC_id[atc_id]'is the.valqe-eflan.effset.
,_reletivefto Stc_id for the{firet Schseqﬁence ohlaﬁ ATC—
éeqﬁence'pointeq‘to ey-atc_id.' When eh,AV streemwfileris
ﬁeely'recorded,ioffset-STcuid[atc'id] is a zeco;
| The value of Bte_ 1d for the f1rst STC sequence on
:an ATC- sequence 901nted to by atc id is deflned by an
.qrderuprescribed“as fo:;loop ofrstc;id-ieethe-syntax, and
; stafts frcm&offset_STC_id[atc_idj}

For two consecutxve ATC- sequences defined in
_Sequenceinfo(), stc- -ia for the‘last STC- sequeece on the
former Achseqﬁence may have,the_same-velueﬂas stcwid"for
the firet STC-sequence oe~the_iater‘ATC~sequence. If l
these fwo:stc;id va1uee'are'equal co eacﬁ~other,sthe~same-

L STC value will nct aﬁpeaf in«fhe tﬁo STC~sequences

.referred-tO'by the‘twoistc;idJvaluesc
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-recordi ng/ reproducti on apparatus' AV decoder 16 and denul tipl exer 15, which
w Il be described | ater by referrlng to FIG 43. For thicsuseason, the d-ip
information file. includes ProgramInfo used faor explaining the contents
of , aprogram The contents of a programin an AV streamfile used for

StOI’I ng an MPEG 2 transport stream may change. For exanple,. the PIP of a
transport packet for transmitting a video el enentary stream changes or the
conponent type of the- video stream changes from SD. TV to HDTV.

'Prog‘ran1nfo is _used for .storin tiozi C ge points of
.contents of.a %cedpa%a]lﬁletshg %:\9 %gé’nasqu”eence&’%%h{} H‘B%'bf P&ource
packets with fix rogram contents_ prescribed by the format in the AV:
‘stream f |a}’érarigseq?e1fr£rarrb(f‘§‘?f%”ag s am éé‘tﬁ?étﬁe‘%l'r.%nlda@cﬁ‘es]sd latisphi ch anew
program sequence starts in. the. AV streamfile is stored in Programnfo o
- as SPN §ft'odttarftdyferitel &1 diat. tu 90 avmlyr DObEoPr byr sat Sefiliefices ot her
than the last one in an AV 'streamfile. each begin at a source packet
pointed to by i PERSPRDIRbGr At defuendd Swartheandlerd oft ‘thes Al e acket
“immedi atel y preceding a source ‘packet poi.nted.to by next SPN program
sequence asttaranspihg: |restkepr dgnamss@queﬂam 0:513:3 ruSnain asmw@@u@ﬁcket poi nt ed

to by its
i p01nted to by stc 1d and 1ocated on an ATC- sequence

‘-p01nted te by ate_ 1d

' SPN_ STC start[atc 1d][stc id] is an address at

- which an STCésequeace pointed to by stc_ideand located on

‘an ATC-seguence pointed to by até_id Starts in the AV

stream file.
SPﬁ STC start[atc 1d][stc 1d1 is ‘a- count value ﬁlth
an 1n1t1a1 value of 0 correspondlng to the flrsf source
:packet of the AV stream file. The‘countlvalﬁelis
.incremeﬁted by‘l-forreach source packet.
Values _of SPN_ STC start[atc 1d][stc 1d] entered to
Sequeﬁcelnfo() must be arranged in an ascendlng order.
The first yalue_of:SEN;STC+start[atc_id]{stc;id] an an
ATC-sequence ﬁointed fe by'atc_id;ﬁust be at least equa1
to éPN_ATC_start[atc_idi or mbre.::Taat is ‘to say, the
follewing,conditioa ﬁustibe satisfied:. |
gt ) ' SPN_ATC;start[atc_idIeérsPN;STC;start[atc_id][0]'°
_ n'l : ' presentatien_sta:ﬁ;timelatc;idl{stcﬁidl is: a

presentation start time of AV stream.data on an STC- -
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SPN program sequence start and.ends at the.last source packet of the AV
streamfile. FIG 14 is an' explanatory di agram show ng pﬂb@aanumequences.
An-this exanple, the Clip AV streamfile has three program sequences.' A
progr am sequence nmay extend over boundaries of' . ATC sequence

and' STCG sequence FIG 15'is a di agr am-showi ng the syntax of Program nfo().
~ ‘length is the nunber of bytes starting with a byte 'immediately follow ng
this-Tength field-and endlng with the last byte of Program nfo E )

- num of _program sequences is the number of programsequences in the AV

st ream f FREUEBPR B@gﬂ&ﬁﬂséauéﬁbét§Laﬂt@Qﬂe%@QRRW%SelamlﬁﬁKbh

~the."program sequence in the AV stream -file start's. SPN program sequence
.start. i ssequenne pafineedi th by . Rfmict idl. vahie ptebenortéspoadany to the
first source.76 20 May 2005 packet of the .AV-streamfile. The count val ue
is |ncrEnnated Byrivedr feash theusae p&ckmb stite seajuedze0fanaSHYs
program sequence_start entered. to. Program nfo() are arranged in an
ascendi ngher def i o8Pt page 8NKEEqEEHEE 1S Ldkld % %ﬁiﬂﬂﬂﬂ to point to a source

_pocket haV|ng a first PMI for its progran1sequence _
" On - the other hand, presentatlon end __ tlme[atc id]l.
[Stc_;d]‘1$‘e-presentat10n,endut;me of AV streem deta on
‘an Schsequence pointed'to by ste;id‘and,loceted on an'
_ATC~sequence.pointed te'by atc;id.f.This presentatioh end
'time is_derived.frem the'STC‘Qf the.STC~eequenee‘and has
_tﬁeperiod of_a_45~KH2‘signalrﬁsed'ee a unit. |
iNext, Ptoérémlnfo() is_exﬁleiﬁed. A,pregram is a
.tcdilection_ef elementary stteems. Fef7the sake-of
syﬁchronouegreﬁroduction_of these streams, the streams
-.rshare_bnly‘one system‘time.baeeu
. Fer a repteduction'apparatus*correspondiﬁg to the
mo#ing;piCture recording/téﬁroduetidn-ﬁovihg—picture:
tecording/reproduction abbaretus~1 shoﬁn in'F:G.‘4j to be
deScribedllater, an—analysis oflthe_contente-of an- AV |
stream prior to‘pfoceesing to deeode the AV~st:eamfis
ueeful. Thevconteﬁts are inforﬁetion-such.as the value of
the PID of a“transﬁortzpecket used for“ttansmitting a
ﬁideo or audio'elementary'stream aﬁd the component type
» of the video'or.audioq i(ForwexampLe, the component type

' 1ndlcates that the elementary stream is an HDTV Vldeo
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" SPN- pogr am sequence start is created by the recorder for recording data by
anal yzing PSI/SI in the transport .stream. The recorderzcceanyespends to t-he .
novi ng- pi-cture recordlng/reproductlon apparatus- 1, the configuration of
which is shown in'FIG 43. To be nore SpeCIfIC a video .,analysis unit 24
or ‘a-nul tiplexed-stream analysis unit 26 in'the noving-pi cture
recordi-ng/ reproducti on apparatus 1, the configuration of.which is shown in.
FIG 43, analyzes the PSI/SlI, causing a delay tine to detection of a
change i PSI Th ram seqguences start may point to a source
packet wit rlegl‘"{a%pﬁ edje#&e}Errqsnedﬁ%(ggﬁtbég‘}%t%?’t-?ﬁ the actual change in -
PSI/S..I. progra PI.LDis the val ue of_ the PID of a transport packet
having a PMI ' g}’bﬁréﬁﬁﬁﬁﬂlattéﬁpe)lsab‘ﬁqud’&bl@lf FEIRE o ffark fqfence. num
of streamln ps'is the nunber of elenentary. streans defined in the .
progr am- §é’5ﬁ§ﬁcé‘s%rﬁ°&f Lrodiss the tuReniuiberxplanrbips efickhd. 7 20 May.
2005 ‘i'ncl.udi ng el'enentary streans defined in the program sequence.
num of - gF8HHEENREs o @éﬁm@%%tInﬁﬁﬁrnﬁnﬁutwotﬂeohvn@teeamf tie PSI/Sl of the
transport, stream-has information on groups each including el enmentary
streans, addmtlgfﬂ , greduiyss ding cassumniet tics heelvo au wat e ﬂbrl@@isltnemual to 1.

Each of the groups forns a viewin a nul ti-view o .
~initial. states of the moving-picture

-‘ rgCOrding/rep;oduction appara;us’ AV decoder 16 and

3.‘demultip;¢xef 15, thch Qill be described 1aterrby

 .?éferfiﬁg to FIG. 43 :Fdf this reasoﬁ,'the‘Clib_
info?matién-file.includes Brég;aﬁlnfo ﬁéed1for explaining
'the“contents ofla-proéram. | |

_The contents of a program in an AV stream file used '

-for'stdring an MPEG-Zrtransport stream-may change. For

~example, the PID of a transport packet. for transmitting a

video elementary stream chanéeé or the coﬁpoﬁent_t&pe of
- the video_stream‘changes from SDTV toLHDTV. ProgramInfo
rwis:used for stofing information on chénge points of
.gﬁqﬁtenps of:a program-in'the AV stream file.
A'sequeﬁcerpf séurcé_paéke;é.with fixed,prograﬁ'
contents pfescribed by thé férmét in the AV=stream file
.:is referred toués a.progrgm-sequence.-
lAn:address‘a:.which a new program-sequence starts
. in the.Asztream_ﬁile,ié.storédfin Erogfamlnfo().éé,

SPN_program sequence_start..
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‘program streamPIDis thevvafue of a-PID for\én'efenentéry ;Strean1defined
in a PMI referred.. to by programmap PID of the progransequence.
-StreanCodi ngl nfo() is information on-an elementary stream pointed to by

~ stream PI D descri bed above. ‘num of streans in group is the nunber' of

el ementary streans included in one group including elenentary streans.
streamindex is a value indicating an elenmentary --'stream<included in'an
.elenentary- streamgroup. The value is equal to the value of strean1index
defined in a for loop in this syntax. FIG -16 is a diagram show ng.'the

- syntax of Strennfedamgbafaefces| engelr ithmr hhenundsar cofe byt ey starting
-with 'a byte imediately following this length field and ending with .the

l'ast byt e tebanSkEieamedmnN®dfim D) a sifhPde Myc1290 1 €adn €OdWNY type is
the type of coding of an- elenmentary stream-pointed to by stream PID for

this Stgeanged B%gfr%m Qeqig JBaANNGS Ha Valdiest setsdi-&d reameedi ng type

are'shown in FIG video format is the video format of a video stream

ol nted § 4ulgy; SLESPTRLR G W Sou S EYIRIML YA Iy nexe

- ' SPN_progrém*sequénce_start. The 1aSt,program-sequence
beginé at a épurcé paéket ﬁoiﬁﬁed'to by'it$
SPN;prograﬁ;sequencé;sﬁéri.and:ends-aﬁ the last source
'packet of thé AV stream file.

FIG 14 j_sl: én“éxpj__anatqry diagra.m showing program_
séqueﬁées.' In this example, thé'CIip_iv stream-filg has
three prégrém-séqﬁénées; |

.A progfamhééquénce may'exteﬁdlovérVboundéries of
ATc;sequence and'STé-segﬁence; |

-lFIG. 15fis a diagfambshbwiﬁg the‘syntax;of:
Prégraminfo()L
~length is the number of byfés‘stértiné Qith a byte
:Vimmediately;fqllowing';his*iéngth field and-ending with
the laét byte of Program;nfo(f.—
rnum”of;program_éeéuénces is the'humber"of program-
,'séquencgs in the-AV étreém'file.

SPNﬂpégramﬂsequence_start is an address;at which

'théfbrogramASBQuence‘in.the-AV'streamufile starts.
;‘_ SPN_program_sequéncé_start.isa,coﬁnt value’wi;ﬁ'an"

initial value of 0 corresponding to the first source
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neanlngs of values set in video fornat _are shomn in FIG 18. frane rate is
“the frame rate of a video stream pointed to by stream PIdD fiey Zohés ‘
.St reantCodi ngl nfo(). The neani ngs of values set in frame_rate.are shown in
FIG 19. display aspect'ratio is the display aspect ratio of a video-stream
pointed to by stream PID for this. StreanCodinglnfo(}_ The meanings of

val ues set in video‘aspect-ratio are shown in FIG. 20. cc flag is a flag

i ndi cati.ng-whether or not a. ::closed caption data.signal in a video stream
pointed to -by stream P10- for this St r eanCodi ngl nfo() has. beencoded.

ori gi nal N@d@@tf@fnahefhﬁgstseamfEagelndThatcugnmheahee be. not

ori gi nal -video-format and origi nal _di spl ay_aspect _rati o exi st

i n. _StreaiGotemegh té@(hy Orfginaketi dearker palkkiet .i nfRsnp4ie8s. 68. t he
original video format prior to a-process to encode a video stream pointed

to by stremmAEyfean sébisnd® 202 MY 20058t LeapEadi-ARAFR() . aTae meani ngs

of values set in original-video-format are the sane as video format

descrlbequeggyfédogﬁgg@agsgg§§4@g gspgeet ratio is the original display
aspect -ratio priorto a process 0 -encog e a video stream pointed to by

Strea”‘PID for %@ﬁspogram sequence start is assumed to point to a
_spurce pockee.hav1ng a first PMT for 1ts.program_$equence.
‘SPN_poéram_sequence_start ie-created by ehe recor&ef for
recordiné data by'ana1§zing PSI/SI in the transpere

:_sfreamh._The recoraerecorresponds ﬁo the moving-picture
';eéording/reproduction apparatus 1,.the configﬁratioﬁ of
'which is'ehowﬁ in EiG;'43. To be_more specifié,-a video
"kenaljsis‘uhit 24 or a mu;tiple#ed-stfeam aﬁalYSis unit 26
'in'thermoviﬁgfpietu:e fecording/reﬁyedﬁction apparetus 1,
the cenfigufation.of_which“is'shown in FIG. 43;,anélyées
;he_PSI/SI; causing ardelay'time to detection of a change
in PSI/SI. VThus, SPN_programmsequenceusFaft:may-poipt toA
jassouree.peckefjWithih'aspredetermined petiod:startieg-at
e_the actual ehange.in-PSI/SI,

_program_memeID.is_the value of the PID of a
transport packet_haviﬁg e PMT {(program map table)
appliéable to. the program-sequepce.

i ,s‘- ' num_ef_stream_in_pssis the number of elementary
et;eams defined in the-program-sequence.

num_of groups is the number of groups each
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~spite of fhead@ct. t haim A SR AYuPEr RUBTErSaPhe hPE1BULEI BEFLR datp stream

St reanCodi ngl nf o() _ The neani ngs of val ues set |n orlglnal

di spl ay- aspect-ratlo are the sane as display aspect ratizm descroobed above.
In processing.to transcode a transport streamincluding a video' stream

mul tiplexed with a nultinmedia . data stream such as a BM ‘stream and
captions,.the video streamis re encoded so that its video format changes
(for exanple, fr0n11080i1t0'480i)'Fbmever there is a" conceivable case in
whi ch the nultimedia data stream remains the same as its original stream
In such a case, an ' information' mi smatch may . probably be resulted in

bet ween thecnead ygr &1 enendadyVisdee afls’ @@miard tihe und tprR@Ham -data stream
For exanple, the video fornmat .of the newre-encoded video stream changes in

- .’have been-determ ned by . assunlng t he vi deo- fornat of thé original video
stream. Vi Pg& 0 o] spl-ay

aspect’ r§%|%h§€% e]ﬂﬁQﬁ%ﬁ gl%%glﬁ?%rﬁgg?gnéggé ehgélglnal vi deo
stream The: duction a aratus create to be _displayed from
he” now rETSHERLOEME 4 0o BBRBE LR R AR R o Bab R B Bl fol I ous.

- The V|deo strg?n1|s subjected to- an uga ngl

_groups- s assumed 9ue at least equal

to 1. Each of the groups forms a view in a multl view

 program.
stream_PID is the value of a PID for an elementary

 stream definediin a. PMT referred‘to'by program map PID of

;the'prbgfaﬁ-seguénée.
.'SﬁreémCQdithnfotl is infofmatioh‘on-anrelemehtary
 st;éém”pdinte6-t0 by strgéﬁ;PID,aescribéd above.
.nﬁm;c;f;strealﬁls_in_grquﬁ 1S .t';he?number‘df -eiementary
VSt?éams-included in oné*gfoup'including‘elémentar?
-stréamé.
étream;index.is-a valﬁe indicating an elementary
'Wfsttéém'inclﬁded-ih‘anfeiementary%stréém-group. The value
S is equal to the value of streém;ihdex-defined‘in a for-
ioop iﬁ?this synt;#.
FIG. 16'isIaléiagrém'showingfthe syntax of
StreamedingInfo()}
length i's the"number'ofmbYtéé starting with a 5y£e
‘ imﬁedigtely fo;loﬁinthhisflength‘fieldfand'éhding‘with

.the last byte of ‘StreamCodingInfo{(). "
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process to produce a video format indicated by original-video-formt and
origi nal _di spl ay_aspect _ratio. .Then, .a picture obtainedcasaq z006esul t of
~the up-sanpling process is synthe5|zed with the multinmedia data streamto
produce a correct picture to be displayed. audio presentation type is the
presentation type of the audio stream pointed. to by streamPID for this"

St reanmCodi ngl' nfo(). The neanings of values set 'in audio presentation
type-are shown in FIG 21. sanpling, frequency is the sanpling frequency of
an audi o stream pointedto by stream PID for this StreanCodi ng- InfO() The
meani ngs of . - vaktesaggrodingsaaple ig fohequemsy off eewhiown ¢t o1 G 22. . Next,
CPI () is explained.. The (Characteristic ..Point Information)CPl |s used
for relawnumanﬂmnyngﬁnaﬂm ﬁdﬂntedﬁunrbyl9nremmthbDA®bstthhm1to addr esses:
inthe AV. "streamfile: There are two types of CPl, nanely, EP map and 81

20 May 2605 eBRasingIdffdPl- t ype mea@Rhl)s 1o tha =i A tiwpe, CPI ()
includes EP-map. If CPI-type in CPI.(). is the TUTmap type, on the other

hand, CPlsMr ot | gl Yy JBRr O AV St et f i1 has. one EPmap or one
TU map.. EP map7is. a st of entry points (EPs). Those entry points are.

_eXtraCted fron]9&8@8”%6&Ma§tEgagﬁeaQQdeo format of a v1deo stream
.-pointed to by stream_PID-for this.StreamCodingInfo(); The
‘_:méanings of va;ﬁes set in video;format are shown iﬁMFIG.
s
frame_rate is the frame raté of'é'video1streaml
'pdintéd to by stream;PIDVfof #his SfréamCodingInfo(). The
ﬁeanihgé'oi'Qéiues.éet in frame rate are shéwn'in FIG. 19.
display_aspectgiétio ié ;hé ﬁisblay aspect-ratio-bf_
a viaeo stream pointed'tq"bgrstream_PID for this.
StreamCodingInfo()..'The‘meéningé‘of_véiues'seﬁ in
video“aépect“ratio are shown in FIG. 20. |
cc;flég is a flaguindicatiqg:ﬁhether_or not a
:?éiosed-éaption data.signél'in.arfideoistream pointed to
by stream;PID-for this-StréamCodinéinfb() has been coded.
original_video_format_f1ag i$ a-flag indicating
‘whethex oilnot original_video format and |
-o£i§inal_display_aspect_ratio exist in. StreamCodinginfo().
driginél_videb_f@rmat'ié‘information on the
> .o&iginal'video-format=priorto a'prdcéss to encode a

" wideo stream pointed to by stream PID for this
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transport streams. The ‘list thus has address information for finding entry
poi nt ‘at which decoding..is to be started in the AV streamu#/ ficgce-of EP
data-is a pair of a presentation tine stanp (PTS) and a data address of the
access unit of AV- treanlcorrespondlng to the -PTS. EP map: is used for two
purposes.. In the first place,'EP map is used for finding a dat a address of
access unit of the AV stream referred to.- by using 4L '

presentation' PlayList. In the second place, EP-map is used for fast
fforward reproduction and fast reverse " :reproduction. |Ifthe syntax of an
input AV stresCedindenioc dnal ytedl menminopes at vohuearseedinut by the
recordi ng apparatus to record the input AV stream. E.P map is created and
stored Orp# i 6l Skviddb MBPrist datbsthef shingeaknivtisecT¥hrkagsed on arrival
times of transport packéts - input.through a digital interface. .. TU map
thus shows. &-£el&d | Pobetween arrival tines and data addresses i'n the AV
stream |f the 82 20 Nhy 2005 syntax of. an i nput AV stream cannot  be

anal yzed in an ecor us to record
the. input AV s%?gg d¥%ﬁia Tﬁégﬁég;éﬂl étggegﬁgg?pp? é%hsk FIG 23

'sfa?tf'hg PRELP A 05 AU Bl ELG, Lenabl. ot IR OHIPRT 0sBY o

' stream p01nted to by stream_ PID for thlS
.StreamCodlngInfo()- The meanings of values”setxin

original__ displayﬁaspect“rétio are the same as

disPlaymaspect_ratio described above.

"InspfocéSSiﬂgiﬁo't;aﬁscodefa transport stfeam
"iﬁcludiﬁg a vidé@’stream'mﬁltiplexed with a multimedié
t”data'strEaﬁnsugh as_a:BML stream and ¢aptipns,.£he video -

'étream is ré-endoded s§ that its vided-format changes
;(for exémple,‘fi6m310861‘td 480i);"Hoﬁéyér,"there is a
cpnceiﬁablé*caserin whiCthhe‘multimedia'dataﬁstream?
'remainé”thé'séﬁe*aérits driginal'stream{

Iin SUQh'a dase.'an"iﬁférmationfmiSmatch may
probably bgkreSulted'iﬁ'between the newly:reléncoded
viéeo stream and ﬁhe mulfimedia'data strgam1"For example,

. the #ideoformafof the new re-encoded video stream
 6hangésfin_spite of the fact that'display parameters of -
the multimedia data stream have been detérminedrbyi

- .assuming tﬁe video férmat of the briginal video'stream,

original video format and’
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imediately following this length field and ending with the last byte of
CPI(. . CPl type is a 1-bit flag for indicating the typetmbaytiresCPl of
Cip. EP.map has, data described below for a video streamin the. AV-stream
file. (1) : streamPID is-the PID of a transport packet for, transmtting
the ;video stream (2): nunEP entries is the. nunber of. entry poi nts for

t he video-stream EP map includes data of, pairs each consisting, of PTS -

EP start and SPN EP start as -many as num EP.entries. (3): PTS EP start is
the PTS of an access unit starting froma sequence header in the video
stream . q#)giGPN Esstay tassean addu.esareneahh Avedt feamhbiliéngThe address
i ndi cated by SPN EPstar.t.is the address.' of a source packet including
the firstibfdmofian Access onidinaef eiaed sorbymPTIIEP start descri bed
above..”, SPN E. P_start 83:20 May 2005 i-s a nunber’increnented by 1 for

each. ' sow&sr dcketon SRbER 8 arérbaseana bokthak val ve afsp1gpeaespondi ng
to the flrst source packet in the AV streamfile. [If a plurality of video

streams exisy dyk &, A% - é{é@@éﬁfﬁl&eo@tﬁﬁ’m”gﬂd'E'ﬁ!s%@lﬁbﬁe&lﬁéa descri bed
above for . -each video stream

data stream as- follows
rhe video stream is.subjegtéd'to;én upfsémpling
process to p?odﬁce é vidéq format indicated“by
'sbriginal_video;fofmgt.and.originél_display_aspect;ratiol
'A :,'Thé.n,r a picli_:ure lobtéined as‘ a, r‘elsult‘ ofr'th-e up—samp.ling
proceQS'is Qyﬁthe%iiéd_with the multimedia data Streém‘to7
ér@dﬁée a cor;;ct'pictﬁre to be dispiayed.
.audio_pfésentafioﬂ_typé is the p?esentatiéﬁ type .of
”tﬁe—audib stream_péinfed to by stream_PID for .this
—Stre_aimedi’nQIﬁfo() .. The fneaning}s of Va-iues Sét in .
audio_presentation_typé'a;e shown in FIG. 21.
sampiingmfféquency is the sampling frequency of an
%uaio stream pointed to bﬁ‘stream;PID for this
'StreamCodingInfo().  The meanings of -values set in
sambliqg_frequencj are shown in FIG. 22.
Né#t, CPI() is explained. . The (Characteristic:
.Poiﬁt‘Informatibn)CPI is used fof felating reproductioh-
Fimé information in tﬁe'AV’stfeam £o addrésées in'the‘AV&
stream file.

There are two types of CPI, namely, EP;map and
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"FIG 24 is an explanatory- di agram showing an exanple of EP map_ In this

© exanple, a video streamw th. streamPID = x exists. ireothe C0Hp AV stream
~-and there are k entry points (numEP entries= k) An exanple of a source
packet pointed to by SPN.'EPTstart is shown. in figure. A payload follow ng
‘TP_header, of a transport the packet in each source packet begins wth a
PES packet header. The PES packet header is followed by a sequence header
(SQH), which is followed by a GOP header"(GOPH). The GOPH.is followed by

Soquehco Hed 5T SR AIR i o€ R pachn: el TG AP g P
et eat SRHE SE P ol %%%n%ﬁéfdhiﬁrg%?e‘ 38 " e e
.'creat ed -on the basis. of" arrlval times _of source packets i ncl uded. in

one: ATC .edidh@Fhezs Iand e { hn’t‘bdd’rdé’o%t"e‘?-n‘?%d 9% Ahit'se3fhese. tine

" units are each 84 referred to as time unit. The address of the first

conpl et e-ffigrmhegurse fHelear opr tdre AP _MRakam fil e entering each ,
-time.unit.is stored in TU map. The address is referred to. as SPN_time unit
start. The defi BPtivon 6f a tlire of entAYC{D@e@G@nc@ﬁss) bﬁb@éeon TU uni t

start. This is explained later in. ,
entry points are extracted from elementary streams and

transpert streams.' The;list'thas has'address infermation'
for findihggentry point at whicﬁ deeodrng.isto'be
,.started in the AVrstream.' A ?iece of'Ef'data,is e pair of
a.presentation_tiﬁe stamp (PTSi add a data address ef the
access:unit oflAvrstream correspending to the PTS. |
EP maﬁ 1s‘used for tworpurposes In the first
;plaee,‘EP map.ls used for flndlng a data address of
acceSs unit of the AV stream referred to.by u51ng a
‘preSentation‘PlayList. in thersecoad p}acet EE;mapfis
used for‘fast fbrward repreductiqn and faSt.reverse
ryreﬁroduction. 'if=the syntax of an input-AV stream can be
"ahalyzed in.an,operation carried-out'by,the.recording‘
apparatus to_reeord the input AV stream, EP_map is
_ereatedrand stored on the'diSR. |
TU_map is a‘list of time units (TU) based on
arrival times of‘traﬁsport-packets-inpﬁtfthrough.a
'.:a A .digital'interface._.TUumap thus shows. a relationrbetween

arrival times and data addresses in the AV stream. If. the
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terms of the semantics of SPNtinme unit start. FIG 26 is an explanatory
dlagran1shomﬁng the syntax of TU map. tine unit size i.s2¢ ey siope-of a time
unit.: The -unit of.the sizeis the period-of a 45-kHz clock signal _
-derived froman arrival-ti.me clock signal with,a precision of 27 MHz. The
value of num of ATC sequences.used-in a for Ioop of atc id in-the syntax is
defined in Sequencelnfo(}. offset arrival time[fatc id]. is an offset tine
for a first conplete time unit in an ATC-sequence pointed to by . atc-id.

~The unit of,the QEféﬁtlhbHE ho EEEeQﬁerHnBE Be éﬁa&b@e@'@ﬁkaﬁlgn6|
derived. froman.arrival-tine clock S|gna with a .precision of.27 MHz.

e o RERAERIM SaDRILN BEEOFgo0as LB shieaBYarstugagyill e has Oy

an ATC-sequence and o arriv atc i zero. Wien a. plurality
of offset_arrj] d], 85 20 Npy 2005 piece rded to TUr map
25 ent 11 e5eeeRd tarr iPRG EbnhrERafs §§ w88, tef pEaetsfr Sl EPPFEd D (o)
= 0 For .ate id haV|n? a value of 0 < atc-id < nunlof ATC sequences, of f set

Carrival t?%%O[ET% aFk

- FIG. 23 is a diagram showing the gsyntax of CPI() .-
iengfh.is the number Qf,byaés stafting wiﬁa a bYté.
imaediataly follawing thia_lehgth'fieid‘and enéing with
.tha iasﬁ byte of:CPi(). |
| CPi‘type isaa 1-bit'flag fér indicating the type'of
the CPI of Clip. o |
EP_map has data descrlbed below for a video streaﬁ
in_the.AV-stream file.
(1):  stream_PID is the PID of'a-tranSPart packet for
: transﬁitting.ﬁhe:videq Strﬁém;' |
(2}? num_EP_entries is the number.qf:eatr??poinparfo;.the
video.sﬁream.
Eé_map'includés data of,paira,each éqnsistiag,df
PTS_EP start and SPN_EP_start as many as num EP_entries.
(3): PTSTEé“Start is the PTS of an access unit saartiné
from a sequence header in Fhe vidab straam,
(4}:“SPN_EP_start is an address in the AV stream filef
The,address indiaated by,SPN#EE_staft‘is the address of a
"saurce.packet including;the first_bfte of anxaccess unit

referred to by PTS_EP_start described above. SPN_EP_start
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“offset arrivalting[ate id -1] + tinme unit * nuin. of time unit entries [ate
id -1] where notation numof time unit entries.[atc id] icsvaheoanber of
time unit entries included in an ATC sequence pointed to by atcid. SPN tine
unitstart[atc id][i] is the start address of the ith tine"unit in an
“ATC- sequence. pointed to by atc id. SPNtine unit start[atc id][i] is also
a count value starting froman initial value of 0 corresponding to the
first source packet in the AV strean1 flle The count val ue-i's i ncrenented
by 1 for £a n e e he present.tine
unit, “the vé?d%gﬁ?&gPﬁﬁfgﬁéeﬁ%%? sYa g ?Eh Efggg%tﬁhggﬁ% uni't is equa
to the % SPN tine Unit,start. for the i dlatel recedlng time -
uni't. %% %4 SHIRF  HE %%Ifnégé?% vﬁFHESOF Boﬁﬁﬁséﬁg Be ®&rranged in
an ascendlng order. The start time of the ith tinme _ynit in-an ATC-

. sequence-toi ?&%&Ft%P%&C%t%a?Herl?eFB?réH £6T58M85 136 -May 2005 TU start
tlne[atc id][i], which is expressed-as follows: TU start tine éate id] [1]
of fset” arrival . tifme [PAEald]ty 9f *Videm-SFeams oxist ID)the@AV27 js a

~di agram showi ng the syntax of the PlayList file. A PlayList file has
Pl ayList (9tream file, EP_map may include the data described above

'-for'each video stream.

FIG. 24 is an explanatory diagram showing an

- example of EP;mep. In this example, a video stream with

stream PID = x exists in the Clip AV stream and there are .
k entry points (num_EP_entries = k). An example of a
source packet‘pdinted to by.SPN;EPmétart'is shown in the

. figurel A payload following TP_headef of a transport -

ﬁackee in each source packet begins with a PES packet
heeder; The PES pecket,headef is followed by.a seqeence
header (SQﬁ), which is followed:byla GOP header”(GOPH),
| The GOPH is folleWed by an Ilpicture (I-PICH). The PTS'of 
‘-,aﬁ access unit etarting,with this.sequeﬁce'header is
encoded in the PES packet header.
Next TUumap is explained.
eFIG. 25 is'aﬁ exelanatoryrdiagram_sﬁowing TU_map,
whicheie-created Wﬁen an'AVestream is newly recefded es
Clip. 'A time axis created on‘ehe basis:of arrival-times
:of'souree packets included inxone;ATCasequence;is,ditided

ihto predetermined time units. These time units are each
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. Pl ayLi st start -address is- start address of. PlayList'() relative to the
f| rst byte of the PlayList file. The start address is ohf apethoby counti-ng
the . nunber ‘of bytes starting with'the first byte of the PlrayList file as.a
count val ue of . 0. Since the other .syntax fields are not required in '
expl anati on of the enbodinents of the present invention, the description
of-the other fields is-omtted. FIG'-.2-8 is a di agramshovm' ng t he synt ax
of “PlayList() length is the nunber. of bytes. starting with a byte

i mredi at el yg £ 954 h&:‘?m |l gpgth field and ending with the |ast byté of
Pl ayLi ste‘%é( (%%@\S%gls %r flag for indicating the val ue of the CPI

type of Cip used?h'[egadlﬁl%gl %trag&) tﬁ%PIfltr)éQe do%%q{e%e@n_ﬁﬁ%lg%/ @rﬁté/pe of the

Cllplnformatlon ayltenms i1s aylten()s in
Pl ayLi s The value of Playlte d Ite is the, 87 20 May -

2005 nunté% CHFL LOF odpe |Zt\ér$a'ff%?tm Elzjl\ﬁl Eﬁlr%ty tgﬁ%‘ )cét edrfsSn® a Playl tem
id for loop in_the ntax. Playltemid starts om O. Slncethe ot her _
synt-ax fl%t%e%r’enn%‘%/_ ’F%E]Ul (1t |arf1%ﬁﬂ“°an]a?|5?tf%tr?q1|et%n?)8d?ﬁ§ﬁtém8f t he

present. I'nventi on,
unit_start. The deflnltlon of a time on an ATC-sequence

is\béSed on_TU_unitﬂstart.' Tﬁls‘is explalned latef 1n,
;tﬁtefms ofrthe semantics of'SENﬁfime_uniﬁ_start.
FIG. 26 is an'eiplanatory diagraﬁ-showing the
Syhtax'éf fU;map.i : | |
time_unit_size is the size of a time unit. The
‘unit of.;ﬁe size,is'the;period of a 45—kH;-clo¢k éignal
‘:Aerifed_from an arrival-time clock signal_with,a'
preciSiOn of 27 MHz.
) The~va;ue:§f num_bf_ATc;sequgpces,usgd~in a'fqr-
lOop'of atc_id in the'sYntax ié définéd‘iﬁ'SegueﬁceInfp().
offset;arrivalmtime[até_id]Ais an offset time for a
firét'complete‘time_unit in an ATC—sequenée pointed to by
l--.atc_td. The unit of the offsétﬂtime is the period of a
45-kHz'clock signél derived. from an.arrival-time clock
signal with a preciéion of.27 MHz.
A -. : When an AV étream is newly recorded,aé'Clip, the AV
:t.stream file has bnly,én ATC-sequence. and
pffsét_arriyal_time[até_id]_is alzerot

When a plurality of offset_atrival_time[atc_id]
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the descri ption of the other f|eI ds is omtted. Next, Playltemis

expl ai ned. A Pl ayl'tem obj ect basi cal |y incl udes the fol | wag data: (1):

~CAdip-information-file-name for specifying the file name of Clip pointed to

by Playltem (2) : A pair of INtine and, OUT tinme, which identify a

"reproduction interval of this Cip object (3): connection condition

- showi ng.the state of connection between two consecutive Playl.tem objects
in PlayList, nanely, the preceding Playltem object and the present Playltem
‘object FIG 29 is an , explanatory. diagram show ng PlayList ~wth CPl_type

of .EP mappisues PrayEpserigdr épefPesapo ags eBR migs-t e Hodylawsng I n the

case of.a.s EP - map-type PlayList IN time and OUT.tine.of Playltem

are-. PTS beséitioes. at¥ stkaefard:OUT tine are ti nes on the sanme STC

sequence . ref _to STCid is used for indicating 'the STC sequence. IN tine

and. QUT tine areaﬁﬁsrmts s _dirdval epimele) i onoi nterval indicated-by 88 20 May

2005 presentation start time and presentation_end_time, which are defined

for the STC sequaiicestandy ﬂmilugie@l JauSegeencel nfo. FIG 30 is an
~expl anatory di agram showi ng PlayList with CPl type of TU map. Such Pl ayLi st
,iS_referfﬁﬂ,ichﬁﬁiid'<.num_ef;ATC_eequences} .
| 'effset*errivel_timetaee;id] > offéetmarrival;time{atq_id
“1]. + time_unit * num_of_time_unit_éntries{atc"id -1]
‘IWhefe noeetion num_of_time;unit_entries{ate;id} is
‘the‘ﬁumber:of time_unit.éntfies included in an ATC- .
eequeece pointed to by atc_id.i
'_SPN;time_unit;start[atc;idlti]'isrthe start address
e'ofhthe ith time;ﬁnit‘in an A?C-sequeﬁee;pOinted t0 by
ate_id. SPN_time_Unit_start[atc_id]fi] is also a count
' valee starting'from'enrinitial value bfﬁoecorresponding
- to the'first source padkéﬁ in the AV stream file. The
‘ebunt Value:is incremented byll for each source pecket.
T If nb'source'padkeﬁ‘entering the'éresent‘time_unit,
the value of SPN_timeﬁunit_etart for'the’preeeﬂt‘
g Vtirite--‘_unit i_s-'equa].. to tﬁh‘e'valge of SPN_time_unit_start
ﬁor‘the immediately preceding time;unih.
Entries of APN_time;unit_Start'values in' TU_map
must: be arranéed'in an aSCeﬁdiﬁgVOfdef;‘
" A"-V : The start time of the ith timemunitrin en ATC-

- sequence pointed to by atc_id is referred to as
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TU map-type PlayList. In the case of as TU map-type PlayList, IN-time and .
QUT-tine of Playltemiare PTS base tinmes. INtine and OJb Mdynegage times .on
t he sane ATC- sequence FIG 31 is an expl anatory di agram showi ng a .
relation between tine information of EP map-type PlayList and address
information in an AV streamfile. The tine.. infornation of PlayList is-
PTS infornmation of & :Picture or.an audio franme in the AV streamfile. EP
map and. Sequencel nfo of-the Cip information file relate. time information
inthe AV streamto addresses in the,:fi.le. FIG 32 is an explanatory
di agr am sRBuPR§T&_tigiedriten gdtidden Wi | i riRRY SRR DR ST PRy pe
Pl ayLi st and address information' in an AV streamfile. The tine
infformation of Préygrartjtimaiatealidfilid Enformation. in the AV stream
file.. Tv map of the Aip information file relates tinme information in the
AV st ream:lfﬁsaddaessesh mimeHetki i€l F G Biimse alrdlta_gsrla'em showi( &y
t he-syntax of 89 20 May 2005 Playltem ( ) . length is the nunber of byt es .
starting with a byte 27niedaafebyrénl bnviiggt bhe benguhk bieekdeand endi ng
vvlth_ the last byte' of Playltem(. Qip_Information_file name is the nane of
ad fp PlayLlst file. A PlayList file has‘PlayLlst(}
‘PlayList_start_address is start address of
PlayList() reiative‘to the firét byte of the PlayList
file. The start address is obtained by counting the
'number-of bytes starting with the fifstrbyte of the-
PlayList file as a cbunt value-of 0.
Since_the-other,syntax fields are not required in
explanation of the émbodiments of"the presenﬁ inventiqn,
ﬁhe deséription‘qf;the other fields is omitted.
-”FIG}‘ZBVis‘a diagram sh0wing the syntax of
PlayList();
length is the number of bytes starting with a byte
immediately following this. length field and'ending with
the last byte of PlayList().
CPI type is a 1-bit flag for 1nd1cat1ng the value
of the CPI _type of Clip used in PlayItem(). CPI_type»ls ‘
deflned‘by CPI_type of the Clip information file.
number_of_PlayItems is thé_number of PlayItem()s

. " in PlayList().

The value of PlayItem id for PlayItem() is the.
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information file referred to by Plrayl'tefn connection condition is

"i-nformation-indicating. whether or not a precedi ng Pl ayldcempbjoest is.

.connected to a present Playltem object seamessly. .ref to STCid is stc id
of ‘an STC-sequence of Clip referred to by Playltem The' value of stc idis
‘defined in Sequen'celnfo.. INtine is a reproduction start tine of
‘Playltem QOUTtinme is a reproduction-end time of Playltem
. Bridge_Cip_Information_file_nanme is auxiliary information of playback for
~a case in which a pr ecedi ng Pl ay | tem object is connected to a present.

Pl ayl t emwbsileent oBenm aen| ytemmoﬂth@ ‘G%h@hp?léflééiﬂt(ﬂ ngPBEaPPayli st is
expl.ai ned.. The processing described belowis perforned typically. by the
control wniRl&ly teapl By eftbr Nl ¢ de imving prutaxe r%kmrﬁtmﬂfémb%mml on
_-apparatus 1, the conflguratlon of WhICh is shown in FIG 43, on the basis
- 'of oper atﬂ'm:s'o carried out 'by the user. 90 20 May 2005 FIG 34 is an
- explanatory diagramshowing the concept of a relation, which is

- established betweareCehe othdrPlsipldast MEmamAY st eﬁéﬁuﬁré@CDﬂided as a

-'new Cl'ip object. Wien an AV streamis recorded as a new Cip object, Real
’tRlaYLLStéﬁﬂfﬂﬂéﬂﬁbﬁcbf”kﬁ%“éﬂﬁb&fﬁ%ﬁgycéb!@he present invention,
- the descrjptidh of the other'fields5ié omitted.
‘Next, Playltem is expléiﬁed.r'A PlayItem‘objéct
'bésicaily'inciudes the following.data:
(1) : .Clip;inforﬁation;file;name for_épecifying the file
naﬁe of Clip,pointéd‘tq‘by'PléyItemf
(2): A;pair ofﬁIN_time and'OUT;timé; Which:identify a
. reproduction intérvél,of ﬁhis Clip objedtry
fﬁ): cognectioh_conditibn showiﬁg_the‘state of Conﬁeqtion
between tﬁo conséﬁutive‘Elaylfem objects-in PlayLisf,
ﬁémely, the ﬁrecgdiné Plafitem objéc;‘and the presént-'
: PlayItemjobject. | |
| FIG. 29-is.anfexblanatory'diagram showing PlayList
with'CPI;type of EP;mab.-rSUCh PléyList-i; féférred'to as
.'EP _map-type PlayLlst in the Case of'aerP map—type
PlayLlst; IN time- and OUT_ tlme of PlayItem are ‘PTS base
;imes}‘ IN;tlme'and OUT_tlmé are times on the same STC-
£ ‘sequence. ref;tQ;STé_id is usedfforVindicating'thé'STC1
» - sequence. IN_time and OUT_Eime arertimés in a

- reproduction interval "indicated by
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range of the Clip object is created. . FI G 35 is an expl anat ory diagram
showi ng the concept of creation of Virtual PlayList_ \Wen uhe 208%r.
specifies INtime and OUT time fromthose in a reproduction range of : Real
Pl ayLi st, Playitemof a. reproduction interval the user want's. to watch
and. Virtual ~PlayList are. created.. FIG 36 is an explanatory di agram
showi ng- the <concept of a relati on which is established between 'O i p
and Pl ayLl s,t when .a portion' of.arep, roduction interval of Real
PlayList.is deleted. Playltemof PlayList is, changed. in such a way that.::
only a reeuéseutaeprmgatalbntpoet pod BfeﬁhétéﬁisﬂéﬁmgLﬁéaﬁ1l§hﬁéherred to.
Then, unnecessary stream portions of the Cip AV stream are del et ed. shown
in FIG 3fre dwkiméd fde thtasof-acqiuddbe podtinnlofiedthe Clip AV-streamis
deleted, the Cip AV stream file is not. split, but remains as one file.
Even if tMM@en{f@ Cip AV streamis deleted partially, the remaining
data  portions are'collected.,in one Cip.AV stream 91 20 May 2005 Wen:
Real Pl ayLi st i grehanged fnth aeﬁlraam&qrtdmgﬁm Ghvies erToebioc by Real
PlayList .is .deleted, a Cip object referred to by Virtual PlayList usi ng

the same “C.iap @i &G pd Sof Oﬁtj,mggsobadqlah re S @ £ Ol € rdd) Q8 Ay
-TU_map-type PlayLlst; In the case of as-TU_map-type
'21ayList, IN_time énd OUT;;ime of PlayItem are bfs baéé
times. IN_time and OUT_time are times on the_éamerAch
fseqpencé.-

' FIG. 31 is an explanatory diagﬁam showing a
relation beﬁween:time-iﬁféfmatién of EP_map-type PlayList
_andfaddress_iﬁfofmation in én-AV'Stréam.file. The tiﬁe,
:informétidﬁ‘éf'PlayList is PTS information of‘awpicture‘
-br_an éudid frame in the Av‘stream ﬁile.' EP_map and
“SeQUencéIﬁfo of_the Clip information file relate time

information in the AV stream to addresses in the.file. -

i1

FIG. 32‘is an explanatéry diagram.showiﬁg'a
‘ rela£ion between time information of TU_ﬁépjtype PléyList
and‘addréss iﬁformation'in an'av_étream file. :The time
information-of.PlaYList'is arrival-time information in
the AV stream filea'"TU“mab of.the Clip_information”file
- relates time infofﬁatibn in the-AV stream to addreéses in

- réherfile.

FIG. 33 is a diagram showing the.syntax of
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.to solve the problem. theuser |nt erface takes the follow ng
count er nreasures: The user interface warns the user by iszsuiag mmtsquery
"There exists Virtual PlayList referri ng to a stream portion of Qip
referred to' by Real PlaylList so that, if Real. PlayList. is-deleted,
Virtual PlayList is also deleted as wel | . Do you allow Virtual. PlayList to
be del eted.as well ?" Instead of deleting "Virtual PlayList; mnimzation
~processing is carried out on Real PlaylList. FIG 37 is an expl ahatory ‘

~di agram showi ng the concept of a relation established anong-Clip,- Real’
-PlayLi-st Bl Mi9®Ual Pl aylList as a result of nininization editing. '

M nim zation-editing is processing to change Playltem of Real PlayList so

- “that only strearheparthi dss tdfe rUnbey efuineeshys bartind Wdyld hivege

‘referred to. That is to say,streamportions not .required by-virtual
- Pl ayLi st -imee diied et lod . £6 Wsowhoownt hhs FlégtB7fievénanfl ehéidatweioh. a niddle
portlon of .the Cip AV streamis.delete d,-the Clip AV streamfile is, not

- .split, dnd IreRimstaSof PreyIféme) . Even 92 20 May 2005 if the data of a
”“C1 ip AV streamis deleted partially, the remaining data portions are

: cgl l-ect eﬂ in onei€hi | ﬁn@érm%ttrl%ﬁ‘fnfll@ rltali}% lzasmtsleofnatm@ cpﬂ)rH:Q:Q.tlpdeSC” bed
-above, the .

'1nformat10n flle referred to by PlayItem
 conﬁectioﬁ_condition is informatlén‘indicating-
whether or not a preceding Playitem objeét‘is_qohﬁeéﬁed
to a present PlavItem object seémleésly-
.ref_to_STC_id'is stc_id ofﬁaﬁ.STC-séquenée 6f‘dlip
referred;to by PlayItém; Thé'&aigé 6f”$tc;id is définéd o
in SequencglanJ
'IN;timerisra reproduction,start~timé of PlayI£em.
ZOUT;time is a,reprbduction end time'of:PlayItem-
Bridgem¢1ip_Iﬁformation;file;nameis auxiiiary
':information of playbaék.fpr a'cage ip ﬁhich a préceding
= Pléyltem object is connected to:a preseﬁt:PlaYItem object
seamlessly. |
Next, the ;onﬁept of -editing of PlayList is -
explained. jThe-processing déseribed below is pefformed
.typically.by_the control'uﬁit 15 employed in the ﬁovihg-
e piCture recordiﬁg/prrdduﬁtioﬁ:apparatus 1, the
~ _génfiguration of which is shown'ianIG. 43, ‘on thegbasis

cf operations?Cafried'out?by the ‘user.
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change of dip i nformation flle in.case of. the data of the Cllp AV stream-
~being partially deleted is descri bed hereafter  As.descad bBedasoge, when -an
AV streamis recorded as a Cip file, the dip object does not. .indl.ude
ATC. discontinuities and thus has only one ATC sequence.. |t is assurred '
that an ATC discontinuity is created only, when the streamdata of the
Clip AV streamfile is deleted partially in an edltlng ‘processor the like.
That is say, as shown in.-FIGS.. 36 and 37, -when the data of one dip-AV
streamis parti aA&g del et ed and remai ni ng data portipns-are collected in
the single dip-MFstieah? "t”ﬁee’@?]r?JnaB‘Bf%cfhﬂ%EamAq'@WH?%c inuities and a
plurality of ATC sequences. In-an_ editing example shown-in FIG 38, for .
i nstance, CePFBPBr Pér 2t 5eAntéart i Wgiphodéessitablligbsdngenye=ai §ééﬁt| nuities
and thus has only one ATC- sequence. ‘Then, as shown in the figure, when
dat a of a2nfidBleyLpett wbmnofnt A¥ S:Itirpamwgt rearridsddesenenewCliprafter the
~.editing process has two. ATGsequences. FIG 39 is an explanatory di agram
showi ng acH3eld. VEh 00D r &V as tomen whé che ¢ srésd adod | s heelv atioiy. an
- ATC-sequence, an STC- sequence and. a program sequence when data of a Cip
AV streambpepartraklyrieleted. rEEEprpnokot anaanedrtal ﬂgppds@ﬁesslhas one -
ATC- sequence, one STC-sequence and one _

" range of the Cllp object is created

FIG.'35 is an explanatbryrdiagfam éhowing'the-
concept of creation of Virtual~PléfLiSt; VWheﬁ the ﬁseri
'ISDecifiés iN;tiﬁe_and OUT;tiﬁé frbm those in‘a_ |
reproduction range of Réal PlayList,ﬁPlayItem‘df a

reproduction interval the user wants. to watch and Viftual.

PlaylList are created. .

FIG. 36 is an explanatory diagrém Showingﬁthé

;cbncept'of é_re;ation; which,;s_estaﬁliéhed,between'Clip
and'PlaYList when a portion of a reproductioﬁ intervai of
' Real PlayLisﬁ‘is déleted. PlayItem of PlayList is,changgd.
: 1.in-such a way that only a réquired reprodﬁction portion f
of the Clip AV stream is refefréd tb..‘Then, ﬁnneceésary
-s;ream portiqns o£ the Clip AV stream are'deleted, As
shown in;fIG. 36, even if the data of a middle portion of
the Clip_AV.streamris déléted, the Clip AV stream file is
not. split, but remains'as one file. Even ifithe data of a
. Clip AV stream is deleted_pa:ti?lly, the rémaining déta

portions are collected in one Clip AV stream.
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program sequence. That is to say,in dip, fhe'contents'of t he progran1'
sequence do not change. In this editing process, assume thatypimees of AV

stream data, which are indicated by darkened portions in the figure, are

deleted. In.this case, Clip after the editing, process has 3 ATC

‘sequences, . 3 STC-sequences and only one program.sequence, which remains as

it is asa result of-the editing process. The program . sequence. extends
over the boundaries of the ATC and-STC sequences. The foll ow ng description

"explains a relation, which is set between Cip .and; Pl ayLi st when data of.

AV stream dat a i®hepaRdadl IBlajdlisttedis RGnaal iandire exipteamtoomt idiagr am

showing a relation, which is established between Cip and Pl ayLi st when-a

portion off Gtlpp Aveséreadn bavbpgrER: nEpagPistsidetieleded Capcptpor to an
edi ting process has one ATC sequence and three STC- sequences. ‘

of fset-STéhistOlrédpsrtde A Gbgenuepeeli s1ayZeED. udhS8HNELE hédman

STC, -sequence with stc id =-1 in Cip is used.in:Playlten2.and PlayltenB.

As shown-ci 1, the db QUL 8 164V, SHESBEH PRt Ba 0F i hHea OPran1 Y 200%:Jks sequence

with stc-id = 11s edited. To be nore specific, AV stream data of a part

not used in Blaylt @%M{ggykﬁgnﬁs@fem@éﬁg& fsk@sr@syl t of the

~editing process, I'p. NOW..

following countermeasures.

The user.;nterfacé warqs the user by issuing a
'quEry:'”There'éxiéts Virtua1 PlayList reférring‘to a
stréam pbrtion of'Ciip-réferrEd to;by Real Elay;ist so

. that, if RealﬁPlayList is deleted, virtual Pléynist is
aiso deléted‘as wé1l,- Dolyéu allow ﬁirtual PlaYﬁist torbé
‘délgted‘as well?” instead-of'deletiﬁg‘virtqdl EléﬁLigt;
iminimizatiQn proceésing is carried out on Reai Playpist?

-FIG;_BT'isfaﬂ'expianatory-diégram showing the
Vcondept of alfélation.eStablished amdnggciip; Reai-

: PlayList and Virtual Play;ist as arresu;f of-minimizatién-
editing. Minimizétign*éditing_is‘proéessing_tO'change o
PlayItém of Real PlafListﬁSO that‘qnlf stream portions of
Clip requifed by Vir;ualPlgyList"are referred\td. -Thaﬁ
'ié to say,’ stream portionS'nbt:required by'Virtualr"

::PlayList~are'de1etedl

'-i'ﬁé.shbwn in'FiG.'37,-even-if fhe data-of,érmiddle
B porﬁion of the Clip AV stream is. deleted, ~the Clip AV -

stream file is not split, but remains as.one file. Even
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t wo ATC—sequences and t he STC—sequence mnth stc-id = | |s spllt i nto, tmo.
STC-sequences. offset STC . id[0] for the first ATC-sequenMEyumoset at
a.zero and, offset S TC-id[1] for the second ATC sequence is set at 1.
Thus, both stc id of the latter: STC-sequence on-the first. ATC sequence and
stc |d of the former STC sequence on the second ATC sequence are 1.
Therefore, it is. not necessary to change the value ref to STCid of

post - edltlhg Virtual PlayList's Playlten8 and-the value of ref_to- STC i d of
post-editing Virtual PlayList's Playltemd. That is to.say, when partial
dat a of. tifiet@le gaA¥ oifr eamlfip &V sstedretinl, dele isd nuar nbckEsaryhé o- change
Virtual PlayList that does not use the deleted part. Since an. ATC

di scont i pemky ndag de ter gatred dot &r@ idpl AESEd eam die tdiSo way, if stream
data of a mddle part of. the Clip AV streamis deleted, it is not
necessar¥tt@agplit the Cip file into tw portions. In addition, by u5|ng
offset-STC-id for stc_id.of the first.STC sequence on an ATC sequence for

each' of ATC- seqygnegs. baglgso@%h@%aﬁcwﬁx 3095,9868588LY ¢!, 0 thlaange Virtual
Pl ayLi st not using a partial part of the"Cip AV streamfile,. which is

del et ed 59 aAgE! b2l c1 8l ¢ Fggmafu%e £fhld I%Vc%tsr ao'?feﬂe ad &Ocrfder to:help

t he user - rstan
the Clip AV stream belngrpartlally deleted is described-

hereafter.
'.As.deseribed above,“wheh én AV etfeem is,reeerded”

- es_a'Clip flle, the Clip dbject‘does‘not-iHCLude ATC:
diseontinuitiee and'thus has only onelATC-eeﬁuencéh git ie
éSéumed that‘an ATC dieebntiﬁuitfris creeted 6dly.when

f'the.st;eem data of the Cllp_AV stream file is.deleted 7
partially in an-editing processﬂor-the like. That-ie to-_
éay; as shewn,ih:EIGS. 36 and 37"when the data=of oné"

. Cllp AV stream is. partlally deleted and remaining- data
ﬁortlons are collected in the single Cllp AV stream, .the
Clip,object-hasiATc discontinuities aﬁd,a plurality of
ATC—sequences. In-an'edltihg'example shown in FIG;-BB,
for'instance; Clip prior-to an editing ptocese»includes
no ATC discontinqities-aﬁd thus‘has onlyqne_ATC-sequencef

'Then,fas shoﬁn'in the flgure; when data of a—middle--l
'portien 6f the‘tlip‘AV stream is deleted, Clip after the

" __editing,proceeé has two,ATCaseduences.

FIG. 39 is an.explahatqry diagram-showing a
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FIG: 41 is used as a di agramfor expl ai-ni ng a case. in which-adip
file.is split into two parts when a portion of a dip Avcstaeamwohavi ng
‘EP_map' CPI is deleted as well as a diagramfor a relation between Cip and
Pl ayLi st for the case. Much like the exanple shown in.FIG 40, dip.prior
‘to an editing process has one ATC-sequence and: t hree STC sequences.
offset-STC id[Q.for the ATC-sequence is a zero. Assunme that an -

STC-. sequence wWith stcid =1in dip i.s used in P ayl tenfand Pl aylten8_
As shown in-the . figure, AV streamdata of the STC sequence with stc =1
is edi tedrejl'étb@nrmwbl%eéﬁf petahVishedapm@agaasf A Cp&eOuUeRE6E - uded in

Pl ayltemz and PlayltenB is deleted. If no ATC discontinuity. is allowed in
Clip, aft@TC-shauedcei mgdpaopegg;ra@ ppauendevivied idatte toaf Clép, nanely,
‘Cip-Aand dip-B. It is-thus necessary to change the dip file name
-referred Av byrPhmyl s ep8randl Pragktlemdd. Thatip sptbbsaye adeadpaitgal data
of the dip AV stream file is deleted, in sone cases, it is necessary to

. change theceessenss ohe VartuabgRkaybi SbnevencikeBuaykiestndoesed6 20 May
2005 not use the deleted partial data. In conparison with.a case in.which

A TC di Sgpabidi tigSedé 8. aldned 4 ne S iy, the €8s, | PhyhiShe s
'ATC dlSCOﬂtanIty is allowed in Cllp has the followmng .
: of the program sequence do not- change In.thls_editing_-
' ﬁrocess, assume that plecés df Avrstream data, Which are 
indicated‘by darkened'portidns in the'figurg, are dgleﬁédl'
inlthis.case, Ciip after.ﬁhe editing processh§s 3 ATC-
'séquences,-B STC—sequencés and only:oﬁe ?rogfam;éequence,
which fémains as‘if is as a resulf 6f-£he editing process.
The program.$equ¢nceextends aver thé boﬁndaries'df ﬁhe
ATC and*STC-Sequences.
| The folloﬁing deScription explaiﬁé a relatién,
‘_which is set between Clip and.PléyList'whén;dataof-AV
.stream:data is pa;ﬁially.deleted;
:FIG..40-is aﬁ explanatorf-diagram showing a
relation, which is estéblished betﬁeen Cliprand PlayList
'when-a porticon of Clib AV Sﬁreém having EP;map:CPI'is
 de1eted. Clip priqr to an'editi#g pr§cess has one ATC-
sequenCé‘aﬂd three'STC~se§uences. offset"STC;id[Ollfor
ﬁhe ATC-sequende'is 4 zero. Assume that gnréTC:seqﬁencé
> with stec_id = 1 in Clip is uééd.ianlaylﬁemz.and-

PlayItemB. As éhowﬁ-in'theffigure;-AV:stream data of the
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probl ens: (1) The nunber of files recorded on the‘disk i ncreases. Thus,
at the start of disk reproduction processing, t akes zo Mapgenstinme to .
read out all Cip files and store the files |n t he nenory of  the.

repr oducti on appar at us (correspondlng to a nmenory enbedded in the control
unit 17 enployed in the noving-picture recording/: reproductlon appar at us
1, the configuration of which is shown in FIG 43).--1n addition, if the
upper limt to the nunber of- .files recordable in the di sk (correspondlng
“"to 'a recording nmedium 10 enployed in the nmoving picture :
. recor di n§ffepeadenteovibpparatid 1'1 ineeddhtfigur®ilon w¥re which is shown
in FIG 43) is set at a predeterm ned value and the nunber of Cip files

i ncreasessgaeifbcanaedstiagnpdatessfoa phetl nke, uexdeédi Ravheewpper.
limt, data can no l-onger be recorded onto the disk'in spite of the fact
that a'stenageléyeeedsearstibleexdsts on~the disk... (2) : Wen partial
data of the Clip AV stream the is -deleted, it takes a -long tinme .to
change Virtual PlayliSte8%1eXiost ithe @altthggdb&l@ceme REpehbw maent i on

sol ves the problens described -above. To put it in detail, 'by virtue of

the pr ese%o'ﬁy@néée@eneésl§n@0§§ébé@c19e§ia@ﬁ&@nwmﬁ skbn?dreqw Esd to read
out ‘all Cip files and store the files in the nenory

spllp into two STC-sequences. foset_STC_ld[Ol,for the

- first ATC-sequence is set at a zero and offset_STC_id[1]

'for_thé second ATC-sequence is set at 1. Thus, both

stc.id of the latter STC-sequence on the fifst,ATC-l

Séguencé;aﬁd stc_id of the fofmér-STCféeqﬁence on the
sécﬁnd ATé-sedqeﬂce'are 1. | |
-Thérefofe, it is not pecesSaryrto ¢hange the Valué
;qu_ref;to;STC;id of post—éditing-ﬁirfual Playﬁist's

PlayItem3 and thg,valﬁe‘of ref to_STC_id of poSt—gditing ‘

Viftual PlafList’é PlayItemg. Thaﬁ is-to say, when
partial data Qf the Clip AV Stream file is_ﬁeléteq, it is
not neceésafy to:- change Virtu%thiayList £hat does not
use the aeletéd‘paré,—
Since énATC,diécéntinuity ééﬁlbe created in a qlip

AV streamrin this waff if stréam data of armiddle paft oﬁ
the Clip AV.stréam'is'deleted, it ié not necessary to
‘spiit'the clip file into two'portionsf 'in addiﬁion{ by

> ‘using offset;STC_id for stc;id,of the-first STC-sequence

on an ATC-seguence for each of ATC-sequences, it is not
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enpl oyed in the reproduction apparatus-at the start of the disk: o
reproduction processing.. Further, it i-s possible. to' seto Mopenonunber as
maxi mum of files which-can be recorded on the. disk. In addition, it is

al so possible-to reduce the time,- whichis required to change Virtual

. PlayLi st existing on.the di sk when partial data of. the Clip AV stream
file is deleted. FIG .42 is. . an.. explanatory diagramshow ng relation,
which is established between Clip and PlayList ..when a portion of. dip AV

stream having TU map CPl_is del et eqi ol rior '%o n,edi ting prpcess has
one ATC ESGISde. W (SRR Sﬁ\fgbluar ipge 38[1]{3 Br'? i%—%—s quence is .a -
zero. Assune that Playltem , PlayltenR; PlayltenB8 a d]h: Pl ayl temd of Virtual
Pl ayLi st Bttt &hehi L krd%s : n-,%cghb%&? Y ‘g ¥t gure, AV
stream data of thi's ATC ,,sequence is edited. To be nore specific, AV
st ream daed tictl fed® tiprarff dihg e im AN 1) ekt s®is deleted. dip after
- the editing process has two ATC- sequences.. offset_arrival tine.[O for
‘the first ATC 98nsegdemc&oi bedpt the &sgar ynded sérpsetther MHECSi ne(11 for
t he second ATC- sequence is set. at a value X, which is greater than
QUTt i ne2 Fmgt.. simplilsenseiamsd N tdirefanTher isxnlabaing afeasethe editing
process, it is not necéssary to change the values.of INtine and o
OUT- t i me-wiiceh sbelidrg fille Rlsaydiens ioltfo \Gwd usdr ) awhesta asomeldnas. the
~val ues of - - o : o :
- of a Clip AV stream havinglEP_maprPI igs deleted as well
-as a diagram fof a felationrbetween_CIip:and‘Ela§List for
the Case-il:
‘_Much-like the examplé'éhown in FIG. 40, Clip prior
to an editing proceSs has one ATC-éequenée and . three STC-
‘sequences. bffégt;STC_id{O] for the ATC-sequence is a
_zeiop ‘Assume that an STC-sequence with-stc_id = 1. in Clip
is used in flayItemzjand PlayItem3. As shown in the
figure, AV stream data of the STC-sequence with stc = 1
ig. edited. To be more specific, AV streaﬁ data of a part
not used in‘Play;temZ‘dnd PlayItemS is deleted.

If no ATC-discontinﬁity,is allowed in Clip, after
the editing process, Clip is divided into two filesf
namely, Clip-A and Clip-B. It is thus necessary to change
the Cclip file name referred to by PlayItem3 and PlayItemd.
That_is fo'say, when partial data of the Clip AV stream

~ ' fiie is deleted, in SOme'cases, it is necessary to change

the conténts of Virtual PlayList even if PlayList does
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IN tinme and ClJT ti rre whi ch belong to Pl ayltem4 of ..Virtual PlayList. It
"is not necessary to change Virtual Pl ayLi st not using pazdmal gpast of the
Clip AV streamfile, which is deleted in partial deletion of the Cip AV
'stream file. In reproduction of PlayList of the. TUrap type, the player is

" capabl e’ of f| ndi ng an ATC-sequence pointed to by I'INtime and OUT time -

. by' conparing the value of INtine .of Playltemwith the val ue of :
offset _arrival _tine of the ATC-sequence In the exanple shown in FIG 42,
~for instance;sin.ce INtine3 of PlayltenB.is greater than offset arrival

tinme : (= XptofusthelseceictARCmaqiaIcelatss. obvi ous- that PlayltenB8's.IN
time3 and OUT tine3 point the second ATC sequence: By'referring to.a bl ock
diagramof FIG #3 sbaphBgsbhewioui Agchket 4hewheear dirgg/ r epr oduct i on

‘apparatus 1, the follow ng description explains a

' r ecor di NgAE ePLARYGHIAN exS KL MR LG G1NG T qRIOdL By, 2005
data with the DVR-application strqucture A rg{aad un| tg@%ng%%%ed in a

_reproduct k@R WRiskoft i nh8aYS 1QUL [ [ re d .o recordi ng medi um
10,  which is t)?plocalllny a%sdpt faéé%@’ |dgELtn %rid % |eonnf°31n|°fwmf2

denodul at gsofatagiead out by the. read unit 11 fromthe .recordi ng medirum
10 and suppl I es dem)dul ated data to.an - _

(1) The - number of flles recorded on the disk 1ncreases
-vThus, at the.start of dlsk'reproductlon proceeeing, it
,takes:a longer:time.to read odt all dlip'files and store
‘the files in the memory of the reproductiOn apparatue
‘(correspondlng to a memory embedded in the control unit
‘17 employed in the moving- plctdreArecordlng/reproductlon
‘eapparatus 1 the codflgdratlon of'whlch is shodn;in'FIG..
43).' In addition, if-the upper limit-to.tﬁenumber of
rifiies'reCOrdable in the disk (correepoﬁdiné-tofa .
recording medium-IO'emoloyed indthe“moving-picture_r'-
.recording/reproduction apparatus 1, the:coﬁfiguratioﬂ'of
whiCh is shoﬁnfin FIG. 43)-1s-set at a predetermrned
value and ‘the number of Cllp flles increases due to an
' editiﬂg'ﬁrocees or:the'like,'exceedingithe uﬁbertlimitf
"data can ﬁo 1ohger‘be recorded ontorthe”disk"in-spitelof
‘ tﬁe.fact'that a storage free arearstillﬂerfete on ‘the
EE 'aisk("‘ -
” r A (2): When partlal data of the C11p AV stream flle is

'-deleted Sit takes a long tlme to change Virtual PlayLlst
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ECC decodl ng unit 13.' The.. ECC decodl ng unit 13 spli ts t he data-recei ved
fromthe denodul ation unit, 12 into an AV. stream and a dat abasmossuppl ying
t he AV st r,eam and ‘'t he. dat abase to a source depacketizer 14 and the control.
unit- 17,: respectively. .The' source depacketizer 14 depacketizesthe input -

© AV stream and outputs. . a: result of depacketization to a denul tiplexer 15_

The denul ti pl exer 15 spI its the depacketization result received fromthe
sour ce .depacketizer 14 into video data (V); audio data (A) and system data
(S.), outputting the-video data, the audio data-and the :systemdata to an
AV decode?*ABtHiE. OB thel §ipkexer 25. The AV decoder 16 decodes the vi deo
data and the. audio. data on the basis of the system data. outputting .
vi deo and audi o@egnai@qwtomnﬁmfahcﬁm% tlee nip b kems desrl Hived
respectively. Video and audi o signals input from vi deo and audi o 100 20 I\/ay
2005 i nplabdres m Ml oudl dandir? Aetesijectiw el yrare-clipphe auresemn AV encoder
23 enployed in a recording unit 62. The video signal i's also supplied to a
vi deo anainisdstidnl 2¢.idnNpopsdisEe ofotSkovideothakgnahei npgtitedntbhe
video-input. terminal 21, a video signal output by the AV decoder. 16 my
- be 5Upp|'ﬁé&dcbuﬁfﬁil/ﬁdlpeﬂﬁpg§ra£§ apdrihenyi d€0es in the memory

employed 1n the reproductlon apparatus at the start of

© the disk reproductlon.proceSSlng, Further, it is poss;ble,
' to set ;oﬁer‘nﬁmber és‘maxiﬁﬁm.of files which. can be

'recpfded on the disk. . In addition, it is also possible to

'_réduce the_time,rwhieh:is.required to change Virtual

:PlayList existing on the disk when partial data of. the

:Clip_AV stream file is_deleted.

FIG. 42 is an‘explanatory-diagfam showing a

‘relation, which is established between Clip and PlayList

.when a portion of Clip AV stream having TU_map CPI is

deleted. Clip prior teo an editing'ﬁrecess has one ATC-

.sequence. offset_arfival;time[oj for this ATC-sequence is

.a zero. Aesume that PilayIteml, PlayItem2l, PlaYItemBgand
[PléyItEm4 of Virtual PlayList refer .to this ATC-sequence.

Then, as shown in the figure, AV stream data of this ATC-

. sequence is edited. To be more specific, AV stream data

‘not used in any of the PlayItem objects is deleted.

~ Clip after the editing process has two ATC-

' seéuences,. offset_arrival_time([0] for the first ATC-.
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anaIys|s unit 24 if necessary The AV encoder 23 encodes the input
vi deo. and. audi o srgnals outputting an encoded. video signaky 209},
-encoded audio signal (A) and systemdata (S) for the encoding process to'a
mul tipl exer 25.. .The video.~analysis unit 24 analyzes the input video.

si gnal :-and. outputs:a result of analysis-to the control unit 17.. A

term nal 33 receives a transport streamfronma digital interface or a
- digital television tuner.: The transport streamis supplied to the

~demrul ti-pl exer 150r a switch 28 by ‘way of a.switch 27. The transport 'stream
suppli.ed seudRcewi  chebgat saf petiarded eéfaeruprrirpretedinedédnmtanal ysis
unit 26 and a source packetizer. 29. By changing the setting position of
the swit cthe8sedorsd eHEC - péasempt yisngseheatr anypdne 8t r whicbuppli ed fromthe
switch 27 to the nultipl exed-stream analysis unit 26.and the source
packeti zeyr&fer athai oot _olmeRitbby- shell6t - Eﬁawaym@ﬁ)ﬁemrl tTipdexes 25. can
- be supplied. to the nultiplexed-stream anal ysis unit 26 and the source
. packeti zefo 28y aeyedfthdecsntich BBocdbe, Nkt ipl asednsteeamranabysis unit
26 analyzes the input signal and outputs a result of analysrs to the

~control” Widnded- tﬂ@ar@nyéé:eopaﬁketm@raﬁa @a@ketmezeﬁhtbg belong
to PlayItemB -of Vlrtual PlayLlst as well as the values of
-1 IN time and ouT tlme, whlch belong'to-PlayItem4 of

'*.'Virtual PlayList.

It is not necessary to change Virtual PlayList'nqt .
‘"using partial part of-thé'clip AV stream file, which is.

deleted in partial-&eletion of the Clip AV stream fiie.

._ In reﬁrOduation ofIPlayLisﬁ of thefTU_mapatype, the -
player is'aapable of finding.an'ATC;sequance poiﬁtedrto-
by IN_time and QUT_ tlme by comparlng the value of IN time
.of PlayItem with the value of offset arrival_time of the

‘ATC-sequence: In the exampla shown in FIG. 42, for
A instance; sinCE'iN_time3 of-PlaYItemﬁ is greater than
bfféet;arrival;time A= X} of the second_ATC-seqqencé,-itf
'ris‘obnious_that PlayIteﬁﬁ’s IN_;imeB and-QUT;timeB-point
to*;he second ATC;séqnence;f' |
'BY"referring‘tota block diagfam,of FIG. 43 showing
'_the-moving‘picturerecording/reproduction-appafatus 1,
. tﬁe-following description explains a

recdrding/reproductidn1system for fecording/reproduqing
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i nput signal and supplies a result of. packetiZatibn'to an ECC coding uni t
30. The ECC coding.unit.30 al so receives a database fronmdmqugmgrol uni t.
17. The. ECC codlng unit 30 adds error correction.codes to the input and
encodes the input, supplying coded data to a nodul ation unit 31.
The-nodul ation unit 31 nodul ates the coded data received -fromthe ECC
coding unit 30 and out puts nodul ated. data to a wite unit 32. The wite
unit 32 carries out processing to wite the nodul ated data received from
t he nodul ation unit 31 onto the_recordlng nmedi um 10. The control unit 17
‘has a stofafe WAFR tha PYR-apBIIAGLVAPi 8GSUKITHAS -of data. The control unit
17 manages. the formats described earlier and controls other co onents;
for recording/rdpriifkiwy datla e eed. 7 ofn ¥ PRT PREDE HYh gk
The.control unit 17 is connected to a drive 41 for driving a nagnetlc di sk
51,, an-optéeadts diskibBRermatdon20ebyd2006nnagnerordpnocakcddiimk183 or a
sem conductor nenory 54. it shoul d.be noted that the optical disk 52 can be
used i-n owinj ¢Rcisonypd thllheanesptiicaly ﬂﬁdkun1ﬂ0dem6dm1atmmncumetordlng
operations ‘are descri bed. by explaining a case in-which the
novi ng plm Utﬁ@modul@@@é dwgére@aﬁ@duﬁtlbp aﬁﬁali”ab.ﬂSuﬂllltt$E| fremcaﬂes and
.recordlng medlum 1¢ and supplies demodulated data to . an
ECC decoding unit 13. The"ECC-decoding unit'13 splits the:
‘_data:received from the demodulation ﬁnitn12 into an AV .
stfeam and a databaae, supplYing the AV stream_and‘ehe
database to a'eouree_depacketizer 14‘ahdrtheVQOnprol—unit_
'17,1respectively;
.AThe'sodree'depacketieeﬁ 14 depacketizes_the input
AV stream and ouﬁputsua.result of depacketization to a
_demuitiplexer 15.- The demultiplexer.15 eplits the
- depacketization result received from the.source
depacketizer 14-into video‘data.(v); audio data ({(A) and
s system data (8), outputtlng the video data. the audio. .
Tu‘data and the . system data to an AV decoder 16 and: a
‘.mﬁltiplexer 25.
The AV'decoder 16 decodes the video data and-the-
audio- data on the basis of the-system-dataq~putputting
video and audio signals from video and audio terminals 18

- ~and 19 resbectively.

video and audio signals input from video and audio
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‘records input audio and video sighals The vi deéo and audio signals are
i nput through. respectively the video and audio.input tQﬂﬁhQ?h@ogl and. 22
- of the' recording unit 62. The video.signal is supplied to. "the video

anal ysis unit 24 and. the AV encoder 23. The AV encoder 23 al'so receives
the ‘audi o signal. The AV: encoder 23 encodes the input video and audio
. signals,: outputting an encoded vi deo stream (V), -an encoded audi o stream
- (A and systen1|nfornat|on (S) to the nmultiplexer. 25. The -encoded vi deo
stream (V) is tg pical ly an MPEG 2 video stream while the encoded audio

~ stream (AYPRE. teypiRal £ y2 hnaMPER? 1TABEPELEVREENRER UDBLBPIACY Efr ademar k)
~audi 0. streamor the like.” The system information' (S") is tinme information
such as ihYoenaeden oh ¢NP%9ﬂ€ﬁrbn|zarﬁgﬂrémdgvude@/éadloTbﬁcmddﬁg
information including the nunber of bytes conposing an encoded picture,
t he- nunbes ighabyt esaterposppbied todaovi@8o28ndhys2608nfitadd .antina picture
encodi ng type. The nultiplexer 25 nultiplexes the input streans on the
basi s of plmrermﬁﬂthsysi@mml@i@mmﬁtiﬂﬁutOfﬁbﬂdUBe alﬂubtuﬂbﬁted stream The
mul-tiplexed streamis -typically.an MPEG 2 transport streamor an MPEG 2
- program stéarhal The, ml+idtexelysd1 eaatper SBpPLhedatoqkheaey! tigpl exed

may be supplledAto‘the,AVWencoder 23 and the,vldeo

analysis ﬁnit'24'ifjnecessary.

,The AV'en;odér723'éncodéé,thé inpuﬁ'video‘apdﬁéudio
signals, outputting an encoded yide0;signal (V); an 
'ehcodedlauﬂio signal (A} and Syétem data'(s) for.thef
encoding-ﬁrocess to’a.multipiexer 25..

‘Thé ﬁideoﬁéﬁalysisfunit 24;aﬁaiyzes thé'inpﬁt video -

. signal:and outpuﬁs-a.reSult of analysis .to thé.éontrol
-~ unit 17.

a terminal 33-reééives,a—transpdrt streamffrom»a,
digital interface or a digital‘television.tﬁner.:wThe
transport stream isrsupplied-tolthe demuitiplexérIIS.dr a
-switch 28 by waY“df'a.switch 27. .The transport'stream
supplied to the Switch 28 is forwardéd.to.a'multiplexedw
stream.analyéis-ﬁnit 26 and a source packetizer 29. By_

' changing the_setting-positibn of the_switch:28,'in9tead :
'of Supblying'the transport stream-supplied:from thé

N ‘switch'27,to the multiplexed—streamranalysis.unit 26 and

the source backetizer 29, a.signal output by :the
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stream anal ysis unit 26. and the source packetizer 29. qﬁpﬁgd ge with the .
applicati-on. format. of-the recordi ng nedium 10; the source p%c etizer 29 -
encodes the input nmultiplexed streaminto an AV stream conprising source
packets.. The. ECC-coding unit 3.0 adds. error correction codes to the AV
stream prior to nodulation in'the nodulation unit 31, which outputs a

nmodul ated AV streamto 'the wite unit 32. The-write unit 32 finally
records an AV streamfile onto the recording nmedium 10 in accordance with
a_contr Olysf G o fEne Al ed, yo L ppPDLd oo UAL tmdTvighEcLeoliontay
description explains operations to record a transport streamsuch as a:
digital TV broadcast. si.gnhal_input fromone of a.digital.interface and a

Go e RPTLAEE AR S A Nnq TG 0o e Ske LR S8 by (Y 8FC, 200
terminal 33 is a termnal for receiving a transport 'stream There are two
met hods &f?wﬁﬂﬁ?ﬁqmgahe i nput-transport stream One of the methods 104 20
~May 2005 is a transparent _recording nethod. The. other -nethod is a recorded
for'the purposeT8f PHk&APIGH e SLEEGHUIARG WIS & ATt Rfe AEGARZSS unit 17
receives information which indicating recording. nethod is to be adopted
froma t &Mf AAPWO, sigfiach dnd P wiss ah 19k F ook prraligeys to the

éontrol unit 17.. The soﬁrce;packetizer 29 packetizes the
input siénal and sﬁpplies a_résult_of_packetization to an
ECC coding unit 30. The ECC codihg‘uhit.BQ also réceives
a—database from the control‘unit;17._

The. ECC coding. unit éd aadé'érro;'correction codes

“ to the input and-encodés the input;‘supplying coded data

to a moduléti@n unit 31. The modulation unit 31 modulates

. the coded data received from the ECC'éoding unit 30 and

‘_'outbuts modulated data to a write unit 32. The write unit

32 carries out proceSsihg to write the modulated data

jreceived from the'ﬁodulation unit 31 qntb fhe_;ecording
"..médium 10. | |

The control unit 17 has a storage unit 17a for
stofing-various1kinds-of_data. The control unit 17
manages the formats aeééribéd egrlier and controls other
ccmpanehts_for recoraing)reproducing data onto -and from
theA;ecofding medium 10.

?he control unit i?,is_cqnneéted to a drive 4i_for

driving a magnetic disk 51,, an optical disk 52, a
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interface. The control unit ..17. control's the recording nethod. In the
case of .the transparent recording method, the input: transpeytzostreami.s
.supplied to the multipl exed- strean1ana|y3|s uni t-26 and the source-

" packetizer-29. Operations carried out thereafter to record the AV stream
onto the recording nedlun110 are the sane as the.processing to encode and
record input. audio....... .. .. and-vi deo signal s"as described above. I:n-the
case-of the method whereby -the input .transport streamis re-encoded prior
to-a recording process, the input transport streamis supplied to'the
- derul ti pl exgnets-oFhécdéndiskpbéxer assgmpspnégcmé pe@esy Btream (V) to
the AV decoder 16. The AV decoder 16 decodes the video stream and supplies
“a reproduced vi deo smtghﬁlb@b’ucawrkctlmt ahesptiodl tdeskdeTddiay pr ocess to
“the AV encoder 23'. The AV encoder 23 encodes the reproduced video
si_gnal - andssapphiesnﬁhﬁcemsﬁdedtui dre, rd06r2dnlybyeddlm 10.0n the other.
hand, the -audio stream (A) and the systeminformation (S), which are out put

by the demulti phexer, ¥ns s ersupplind oligeationd catheasesfimiexes 25. The
“-mul tipl.exer 25 nultlplexes ‘the input video and audi o streans on. the basi s
,Of the 'nQH§1§Y§i§§1a case in which the moving-picture :
| -':ecordlng/reproductlon apparatnsrllltself engodes‘and
_re¢ofds inéﬁt audio and#idgo'signals. | |
Thg %idéé;énd audio signal§ afe'iﬁput tﬁroﬁgh
réspécﬁively thg-video and audio;inputtérminals 21jahd:
ﬁ; bf-the"fecording uﬁit‘GzlrrThe video_éignal is supblied,
t§ the VideO‘aﬁalysisuﬁit 24 and the AV éncoder‘23. The
" av enco&erjé3'alsé receivés the audio sigﬁai..'The av: .
'encoder;23 encodes“éhe inpﬁt video aﬁd:aﬁdio éignals,;
'outpufting an éncoded video stream (V) aﬁ encoded.audié-
stieam (A) and system informatlon (8) to the multlplexer
. 25. |
The encoded vidéo stream (V) is;ypically an MPEG;2‘
video #ffeam-while the encoded audio stréam (A) "is
typically an MPEG-I_aﬁdio stréaﬁ or a Dolby AC3
ktrademark) audio stream or the like. The sysﬁem 7
information (S5) is time information such as information
A::, 'pn AV'synchronization‘and videp/audio_enboding_-
L informatioﬁ includiﬁg the number of bytes'compoSing an

encoded picture, the number of bytes composing an-audio
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information to produce.a nul tiptexed stream Qperati-ons carried out
thereafter to record the AV streamonto the recordi ng megh usy doare the
same as the processing : encode and record i nput audi o. and video signals as -
descri bed above.' The novi ng-picture recordi ng/reproduction. apparatus' 1
records not only an AV streamfile, but also .application database
information relevant to the file. The application database information is
created by the control. unit 17.: Information input to: the control unit 17
incl udes characteristic information of the noving picture output by
t he. ' vi deSTARSI $80s AQuRILC tIF e CREPEIARSr itdPic i nformation of the AV stream
out put by the multiplexed streamanalysis unit 26 and a command entered by
the user "to theThgerul hintenet ?hpovlbiPpaKreseEhEnanPRD 85reams an user
interface. The noving picture characteristic, information output by the
vi deo anakysi baghst 024 the depetasyd tiem uhéox®@t2©nwﬁw 2008 ugey ENg- plcture
recordi ng/reproduction appar.atus.1 when the noving-picture -
recordlngmuépnpdexhdontapp&ratﬂBe1mulsebieﬁadode3eame1y|dﬁplsagngl- The
video analysis unit.. 24 analyzes data conveyed by.an input video S|gnal to
generat e anfm@pAat 20BrafsdoRitCEYEeant o%hahaMtPQ:lGl st @c‘ro@&alﬁ B@k@hﬁx in 'the
|nput nmovi ng- pi cture signal . This:

- The multlplexed stream. is supplled to the multlplexed-.

stream analysis unit’ 26_and the‘source packetlzer 29.. In
B accbrdancé'With fhe,applicatipn_format of-thé recording
'medium 10, the source packetizer 29 encodes the input

 multiplexed stream into an AV stream comprising source

‘ péﬁkéts; Thé_ECC coding7unit 30 adds error COrfectiqn
‘  60des_t6¢Eﬁe AV Sﬁream'p;ibr to modulatidﬁ in £he .
jmodulation uni£ 31: which,butpﬁts a moduiated AV stream
. to ‘the w#ite ﬁnit 32. The write unit 32'final1y :écords
éﬁAAV stréam.fiie dntd the recbrding medium 10 in - |
_ éccor@ance with a control siénél‘genéféted by the éontrol
uhit 17:_ |
 Thef511qwingdescripﬁion explaiﬁs operétions to-
';ecord a tfanspott éﬁream sucﬁ as a digit@l ™v broadcaét
signai'iﬁput ffdm one_bf a digitalrinterface énd a
digital TV tuner, which are not shown in the figure.
The digital input terminal 33 is a terﬁinal for
~ S rebeiving a trénspoft stream. There are two methods of

recofding the. input transport stream. One of the methods
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information is.. information indicating pictures at characteristic mark

- points such as- progran1start poi nts. of the input video. siognay 208sene-change
.points and CMstart/end points. In.addition, the information includes
thunbnails of the pictures. The information indicating the pictures
is.supplied to the nultiplexer 25 through the.control unit 17. Wen the
nultlplexer 25 nultlplexes encoded pictures at mark points indicated by
the control unit | the nultiplexer 25 returns addresses, at which the
~encoded plctures are | ocated on the' AV stream to the. control unit 17.
_The contrb$ antrangpsrerbsreherdidgesethpd-t %m¢cmf@%mhﬂéﬁmhﬂeé5pﬁcture is
| ocated ont the AV stream by associating the address with the type of the
rcharacterts¢hm1@metMhereﬂhethéasaréeml$B|cekahoodaﬁlbafofekhbsngean1output
by the mul tipl exed-stream analysis unit 26 is related to encoding

i nf or mat i oecoOfdéderdy shéepilrpOsdecfetowdeidngndha0Fe20rihyg2005b generated
in.the noving-picture. recording/reproduction apparatus 1. The :

charact erjsté ¢ OB QfniAY 191 1OAM8 1 a8 P £ Ddind dBoiTUK i gl exed- stream
anal ysi.s ‘unit 26 .includes a tine stanp and an address of an | picture in

.the AV Sjir[@?é‘atirﬂ} %Q@&f@{hé’%gﬁoﬂ' §§0E‘B' BH' Lh8pcka EP@m a
Atermlnal-ZO,;whlch 1s used as an 1nput/output user
‘ ‘inferfaée, ‘Theicontrol uniﬁ_l?fcontrols the recordlng'
- methed,
In tﬁe case efi;he'tfaﬁépatent_recording method,
- the ipﬁut-transpoft'sﬁreemrie supplied to‘the
mﬁle%blexea-streamanaiysisAuniteZGand the source
VpackeEiier-ZQ. Oberatibns eerfied eutithereafter to
_'record the AV steeam oneo the recordiné medium 10 are the
same as the éreceseing to encodé apa fecord iﬁpﬁt‘audié.._”m
.aﬁd-video'sigﬁaisias desefiﬁed above.
In the case Qf the method whefeby:the inpﬁt
.tfensport.stream is're—encoded‘prior to a recofding
process; the-inpﬁt traqspore stream is supplied to the
-demultiplexer_lse_'The;demﬁitiplexer 15 supplies-the video
stream'(V)lto:the AVedecher_ls. The AV deeOder‘ls
aecodeS_the;video stream end supplies‘a;reproduced video
_signal obtained as'a result of the decoding process to
e the AV encoder 23. The AV encoder 23 encodes the
reproduCed wvideo siénal-and‘éupplies the eneoded1video;
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AV stream information.on changes in pr ogram contents in the AV streamas -
wel |- as an arrival time and an address .in the AV streamo Miheobsne stanp
and the address of an | picture in the AV streamis processed. as data to be
stored in EP-map described earlier. The information on STC discontinuities
in the' AV streamis processed as data to be. stored in Sequencel nfo

descri bed earlier. The information on changes in programcontents in the AV
streamis processed as data to be stored in Program nfo described earlier.
The arrival ti'me and the address in the AV stream are. stored in TU nmap
descri bedstbedam e(V) rte hche asel biptereer ramsparent .- method to record a
transport streaminput fromthe digital input termnal 33, the '

mul ti pl exed- . st @A mhan altysdrs hamid, 2hedetuedics s&rgiast ke a&rcharlact er i stic
mar k poi-nt in the AV stream generating the type and the address of the

pi cture. . gyided VREE Giich € 1ien adely eswhbdle P OCESSE: asy deti@ to be stored in
CipMark. 108 The characteristic information of the' AV stream out put by t he

mul tipl exedneld AABAN8| 1] Sa#di duPpBied SASEQE €Ly | #o acdat abase (Cip
information) of the AV stream A command entered by the user to t he-

user -i nt gf.f ACH, 1 UL /oYt DUty d eRAINIR1 224 RE AT sipQIRN SRRA fying a |
desi- red repro uctl on nterval In theAV stream a ‘

v1deo and audlo streams on ‘the basis of the input system -
_ information fo_prodﬁce,a'multipls#ed stream. Voberstlsns
'sarrisd sut theféaftef‘to rscord'ths Av'stream oﬁtd ths 

_ iécording medium.lo;ars;thé-Sameras shs brocessing‘to‘;
-éséode aﬁd record'inﬁﬁt:aﬁdio‘asdsvidéo.signa;s_as'
‘describéd,above.‘ | |

‘VThe[ﬁqving-piéturs-recofding/reprsducsionsapparatus'
irrecords'notfpnlylan AV ssream fils, bus also
.apblicatioﬁ-databaSe information:reievast to the.fi1e.
The appiicatioﬁ‘database infsrmstioh is crested by the
ssntrol unit 17 .- Isformatianisﬁut ts the cbstrol unit 17
P Vincludss'chafacteristic infstmation of therﬁoving pictgré
= ostput by the video analys1s unlt 24, chafacteristic

1nformat10n of the AV stream output by.the multlplexed—
stream analysis-unit 26 snd a command estered by the'user
to the user-interface input/output'terminal 20 used as a

“.usérsinterface.;

- , The moving picture characteristic‘information

rdutput by the video analysis unit 24 is generated is the
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charact er-text explaining the contents of -the reproduction interval, -a
~book mark to be. ‘'set in a scene desired by the user and @ wmkfeostanp of. a
_resunme point in the AV. stream The command entered by the. user. is stored
in the database ..of PlayList. The control unit 17 creat es a.database (Cip
i'nformation) of the AV stream -a dat abase of Pl aylLi st, .
management -i nformati on (i nformation.dvr), of. data recorded on-the

~recordi ng rredi um 10 and thunbnail information on- the basis of the input

i nformation-' descri bed above.- These pi eces of database -
i nformat mm@mmawwdmmr@mmgammmpa(WH%cl IWTQBIEr ror s) 30
and the nodulation .unit. 31 in the sane way as the AV stream andsupplied
"to the wnhit @dwriintg-%cddt@&@ﬂdiaﬁﬁfgmetﬂrﬁm&dmlam@“wﬂu'sganerat ed by the
control unit 17, the wite unit 32 supplies:.the database information' to the
recordi ng tERAiFUENLY de Rod QGAALE B aPP! iThal varsdalabaye iisnfarmat i on.
- Next, basic reproduction processing' is explained. 109 20 May 2005 The

* recor di ng ymadi.yp,LQ 'ﬁé@%ﬁﬁyé@w o0 AM: St BAdB fdd Ammand appl i cation

dat abase |nf or mation. First of "al the -control-unit 17 requests the read
unit 11, i} d SHE s Al 2D | Gt 0 daf Abas &4 Af or mat ion
~fromthe- recor ng;?nrreéjﬁl %‘ © aﬁ% S ‘request, xLe read unit 11 reads out

the appllcatks in the 1nput moving-picture 51gna1 ThlS

informatlon is informatlon 1nd1cat1ng plctureé at
_éhéréctérisfib'mark_poiqfs suCh'aé;Q?ﬁgram,sﬁart péints
of the'input-fideo:signalf écéne;chaﬁge points_and CM
._start/énd poinfs.  In addition, £he information includes
| ﬁhUmbnails of fhefpiétﬁreé. The information'indicating
fthe picﬁures is.supplied to Ehe:muitipléxer-25,through;
the contral,ﬁnit-17L' - | |
When the multiplexef'zs mﬁltiplekeszenéoded'
picturéé at.mark poiﬁts indicated by thé'control ﬁﬁit 17,
the multiplexer 25.returns-éédresées; at;which'tﬁé
enéoded pictﬁres‘afe 1o¢atéd oﬁ the AV Stredm; to the
,;‘cdﬁtrql-unit.17m Tﬁe cqntrol unit 17 StéreS'thé addresg,
'Vat which each encodéa picﬁure is lbcéted of the AV étham,
by associétiﬂg the;address with the'type of the
,charaéteristic pictﬁ;e.
The éharacteristic information of Av'stream output
- by the mulﬁiplexed-sﬁream analysis unit 267is.ré1ated to

encoding information of the AV stream‘to be recorded and
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dat abase i nformation fromthe recordi ng nedium 10. The "application

dat abase .i nformation is processed.by the. . denodul atiorewmkt Z@sand t he .
ECC. decodi ng unit 13 before , being supplled to the control.unit- 17. The
control unit 17 outputs a Ilst of PlayList ..objects recorded. on the
recordi ng medium 10 to the user interface |nput/output term nal 20'.0on the-
basis of the application database information. The user selects PlayList
to be reproduced fromthe list-and-enters the selected PlayL.ist object to
be-reproduced t-o;thecontrol cunit=l7. The control unit 17 requests the
read unitgtleratededd Slte AWVAVISPACANTE [ve acgiiingdd 5o FSHioduct i on of

t he sel ected PlayList-object fromthe recordi ng nmedium 10. The read unit
11 reads epbatrheusedui r eleAVhstaeparistbc ififonmehéoneebr dVngtmedinum 10.
The AV streamfile read. out .'.f=romthe-recording medium 10 is processed
by the degudphat benthei mul2ipnexike sECEate amdilyg isniunil3 2Asef or e. bei ng
supplied-to the source depacketizer 14. 110 20 May 2005 The . source

depacket i 8£1d4eg0AVeik® ERamAVaslr aane diides shavd Rg. 1am iappldecdtd on for it
for the.recording nediuminto a streamthat can .be -supplied to. the

derul ti pl gxer a5 tIQdeeqﬁlfUrﬂlla@i%h ba %Q‘@pldl%%o@lt\ﬂn@QQl%Tsr gamend) , an -
audi o stream (A) and systenrlnfornatlon .(S), which conpose the AV
‘streawis ﬁ@péggHQR'OQnEBEﬁ L¥abn on changes in program contents in
fthe AV stream as well as an arrlval time and an address
‘in the:AV Stream, |
| The_time,stamp and tﬁedaddfess of en I picture in
--the.AV stfeemiis ﬁroceeeed_as data:to be stored-in,EP_map
:described‘eerlier. The ioformation on STC discontinuities
t‘in'tﬁe'AV etieam is proCeesed'as data to be sﬁored in
Sequeneelnfordescribed eaﬁlier; The information on
chahges-in program contedEs,in the Avrstream is processed
as deta-eo be stoied‘in Erogramlnfordescribed eaflier.
The arfi§a1 time and_the'addreee in the AV seream are
stored iﬁ TU;mao described before.
In‘the case oﬁ the‘transparent:meehod to reco;d;a
transport seream input from the digital iﬁput terminal 33,
themultiﬁlexed-seream_enalysis onite26 deteets a.picture_
at a characteristic mark point in the AV stream,
generating the type and the address of theé picture. The
> 'tjpe.aﬁd the addfess-are processed as data to be sto;ed

in ClipMark.
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(Playlten) speC|f|ed by the control . unit- 17, to t he AV decoder 16. 'The
AV' decoder 16 decodes the video and audio streans'to gememayedoepr oduced
.yldeo and audi o signals.to be.supplied to the video and audi o output
“terminals 18 and-19 respectively. if it is desired to reproduce EP nap-type
Pl ayLi st = s-el-ected by the.user froma mddl-e point. of time, the control'
unit 17 requests the read unit 11 to read out data starting fromthe
'address of-an | picture having.a PTS closest to the speci fied point of .
time. In addition, if it is desired to. reproduce TU map- type PlaylLis- t
sel ected by t he Trserchamm temi it @ - poformation ik, theetContremunit 17:
requests the read unit- 11 to read out .data.starting fromthe address of a
-source packehthbyi tige anuntipVaketi-serebhoseshlyeithenspeekfiied. poi nt of
time Furthernore, when the user selects a mark anong head-appearance point

and, scenetshadyen PRI dhSab@Ee- {ORibl Ln20rMayi3QP50pr egeany theecaantrol unit
“17 ‘determines a location to read out the AV, streamfromthe réecording"

- medi um 10° on.  the Hasda UnCABENS Ofic Ché&r | 6 OFNEBLE 8 ange seaMEst S . the
read unit 11 to read out the AV streamfromthe.recording nedium 10: The
_:head app%ﬁhﬁ@Eﬁb&9¢Q£ @@gniﬂgl 20 includes information speC1fy1ng
'{ a de51red reproductlon 1nterval in the ‘AV stream, a-
charactef‘téXt e#plainingrthe contents of the-
#eﬁrodﬁctiehlintefYai,la.book ﬁark~tq be set in a scene
aeeiredbylthe'user‘ahd a time'stamp of a resume pein; in
ehe Avlefream; The eemmand‘eqtefed‘by the user is stOred
. in thedetabaee.qf.PlafList.
| 'Tﬁe'cOntroi enit 17'creates a datebase'(Clip
'infermatioﬁ)lof the Av:eﬁreamlla database-of-PlayListh
o haeagemeﬁt-infofﬁation.(informatioh.dvr)‘of;data recorded
: bnethe‘recofdiﬁg.medigm 10 and thﬁmbnail infermation on
the basis of the-inpet iﬁfor@ation”described‘abovef‘These
pieces.offaatabase information ere.p;ocessed b&.the Eﬁc
:coaing uniﬁ'(correeting Errors)i30eandrthe modula;ion
) *ﬁnit.3l in%the-eeme way as the AV stream ehdfsupbliea to.
ehE“wxite uniti32. In accordence with a-control signal
‘Qenerated”%yrthe control unit 17, the write unit 32
”eupplies thie database information'to the reeordiﬁg medium
> . Iﬂfto be recorded as application database-ipfofmatien.,;

Next, basic reproduction processing is explained.
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scene-change points are stored in CipMark of .Clip "information. The user
typically selects the mark froma .list of thunbnail pi-ciloumes Aoepresenti ng
the program s scene-change points and head-appearance point, -which are ‘
stored in CipMark of Cip information. The list is. displayed on the user
“interface. At the request,. the read unit 11 reads out data of an | picture
at an. address cl osest to an address in the AV stream At, the address of .
~the AV.stream a plcture sel ected by the -user is. stored 'The data. read
out.. by the read.unit' Il fromthe specified address is. processed by,

t he denDduIat|onThalre&aramdgthedEGﬁ decddi ngednfbriBecbefibng AV

bei ng. supplied to the AV decoder.16 by way of the . denultiplexer- 15. The AV

decoder 16 tdecadas 1khke agdat atpt;olda&grdidme:a&\és@atlalfairnfaheoeddress of a
plcture at the mark point. The follow ng description explains a '

case.”in.which therysesrediis aReAVostr8@MiniVhen thguuser dasi kesato
create a new reproduction 112 . 20 May 2005 streamstored an the recording

medi um 105 i;Rf QHMRLELEB A 8N +AR 6QULe PULS 0u@N SR 1R %%UC“ on interval
is supplied fromthe user-interface input/output termnal 20 to the control

unltf17 Eg%a%gg%rghfgghgt;gntQ%% E%%t%%cordlng medium 10. At

-:thls_request, the read unit 11 reads out the appllcatlon
"dataoaSe information'froﬁ-the recording.mediuﬁ 10. The.
.'leppiication databese informetion is processed by the,
,2dem0dulatlon unit 12 and the ECC deeodlng unlt 13 before
'_belng supplled to the control unlt 17. |
‘The control unit 17 outputs a llst of PlayLlst
;objects recorded‘on,the recordlng medlum_lo_to the user-
'interfacelinﬁut/outﬁuﬁ terminallzb:on therbasis=of~the
Iapplication datebase ihformation. The useroselects
- ;-PlayList to'be reproduced fromrthe 1ist3and‘enters.the
selected ?leyList-object to be reproduced to.the=control
Euhitfi7. .The!eontrol uﬁit 17 reguests the read.unit 11 to
lereed out an AV stream file feqeited for reprodoétion of
,:the selected'PiayList objeot from tﬁe reeordipg medium<10.
The readrunit 11 reads out.thelreQuired AV stream file
“fromithe.;eoording-medium 10. The AV streamrfiie read out
“ﬁﬁrom the reoording medium 10 is processed by the
_“- ' dembdulation unit 12 and the ECC.decoding uﬁit713 before

_being supplied to the source depacketizer 14.
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- a database of PlayList,.which is a group of reproduction intervals
(Pl ayl tem obj ects) of the AV stream Wen the user desirasuip 2debete an
unnecessary ::specific portion of an AV stream stored on the recording
medi um 10,. i'nformation on an.interval'to be deleted is supplied fromthe
user-interface input/output-termnal.20 to the control unit 17. The control
~unit 17 changes:the dat abase of PlayList so'as to refer-to only a. required
portion of the AV stream The control-unit 17 also requests'the wite-unit
32 to delete the unnecessary spécific portion of the AV stream. The
contents of the The ispumfeordmtdoretiier Eﬁenmﬂwamﬁ&lthéth@ stasdms of "t he
change in dip AV stream The follow ng desc'ription explains operations
for.a caspii®@ MWy the auseIidesibasfbonatedbe. thenencoeniaguction path by

.-speci fying reproduction intervals of an AV.stream stored on the '

recor di ngadd Bk UHE, ands ¢ £98REEhatheahNber yabp1ieaeaghtakher seani essly. In
‘“this case, the control. unit 17 creates'a database of PlayList, :113 20 Nhy

2005 . Whi gl Bt f1 GEOUPL OF G Qeliedd O 1 i EF VA ssdfhayds emohiests) of ' the
AV . stream |In addition, 1.t .is also necessary :to partially re-encode and re

-l plex Liei 4RO Sid eAThPo- PRELLANTAF! 858 L9sLURCEE B RLELE Of the

3‘reproduct|on |nterV I's .
' -(S), which compose the-AV stream's reproduction.interval

 (PIayItémf.$§ecifiedfby the contrﬁl‘uﬁit‘17,‘to‘the AV?
rdecpdér‘ls,f‘Thé AV'dééader 16.décodes the ﬁideo and audio
rsf;eams'td_gghérate-rép?oduced fideo aﬁd_audib signalsito

 bé sﬁpplied td thé-vidéb_énd'aﬁAio-Qﬁtput terminals 18
‘and 19.ré§pectiVély;

ff it is'deSiréd t0 feprpduce EP_map-type‘élayList
1sé1§cted bf tﬁe.ﬁéér frém a middle point of time, the
control’ﬁnit 17{:eduests ﬁhe-rgad unit 11 to reaﬁnout‘-

:data stértingﬁfrom the'addgess ofAan'i picturé having a
PTS'closeSt t6V£hé séécified peint éf timé.-

' In addition, if it is desired to reproduce TU_map-
:typE'PiayList'selécted:by the-qser ffom'a middle point.of
-time; the control unit 175requests the reéd'uﬁit~11 to .

_ fead;out:datafstarting from the address of a ‘source
packét_haviﬁg an arrival'time closest to.therépeciiiéd-
point of time.- .

» : Furthermore, when the user selects a mérk'among

- head-appearance point and scene-change pointsfof'the
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First of all, information on pictures at in and-out .points of . each
reproduction: interval is, supplied fromthe user-lnterﬁﬁggyumpyt/output
termnal 20 to the control unit 17.- The control unit 17 requests the read
unit 11 to read out data, which is required for reproduction of the
pictures at the in and out points, from the recording nmedium 10. The read
unit 11 reads out the data fromthe recordi ng medium 10. The data is
supplied to the denultiplexer.15 by way of:the denodul ation unit- 12, the
ECC decodi ng unit-13 and the source depacketizer-14.. The control unit 17
anal yzes phegsameahhsupphtedlt vnithé7démtibriphreger lgcﬁﬁleﬂdéﬁ to deternine
methods to re- encode and re-nultiplex the video stream .supplying the

met hods t petiecAV eheodér sRBeandftha nhbtrpbexéanSmeHhemreOennodlng met hod
i ncl udes techni ques-as to. how picture_coding_type is. changed and how.

coded- bi t thReupasiareratbneaned bp thepreneoendithgnpradessqudbes, the
denmul tipl exer 15 splits-the input stream into avideo stream (V), an.audio

stream (Ayhandesystgit 114 tbof oegmt bap (5 Abesvi-dep sibpammeonprises data -
to be supplied to the AV decoder 16.and data to-be directly supplied to.the

nul-ti pl exfécgédln%hﬁecﬁi)ﬁﬂeﬁodat‘ﬁlé %Q@éﬁaﬂg%epﬁaﬁ@e epspdedindhine data is

decoded by. the decoder 16. A picture obtained.as a result of the

decoding s0EREESRakSe B0 2AERIEC DY cbPBa Vn oBERRE 128! Bgpa Video

- information.- The userrtyplcally sglects the mark fromra,

"1ist of_thumbnail pictures fépresénting thé-program’s.,
Scene—change points.and head-appéarance point, wﬁiqh are
,étdred in c1i§Ma:k of C1ip'ipformatidn. ‘The list is '

E displayed oﬁ thé‘usgr interface.
| .At'tﬁé requeét,:the read_ﬁnit.ll readsrout.data of= 
.an 1 picture at anAéddress-élosést togaﬁ addresqmin_ther
AV stream. rAt the addreés of the Avrétream,.a éicturef 
selected by-thé-user-ié.stored; The data read 6ut_by the
read unit 1i froﬁfthe sﬁecified addresé is processed byh
'tﬁe'demodulation unigiiz and the ECC decodiﬁg_unit~1§ 
before being-supplied'to:the AV decode: 16 by'way_of,the

‘ demﬁltiplexer,15. :Thg AV deéoder.lG aecbdeé thg 6éta tb
reproduce AV data at the address of.a_picturg at fhé,mark

"§oipt. |

The following description explains a case in which
- the user edits an AV stream. .

When the user desires to create a new reproduction
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. 'stream The Iatter data is data copied fron1the ori gi nal stream and is. not
re-encoded. The-audio stream and the. systeminformati orceamey sippl i ed
,qlrectly to the .multiplexer 25. The nultiplexer 25 nultiplexed ' the -
i nput.streans to generate a denul ti pl exed. stream on the basis of the:
-_1nfornation received fromthe control unit 17. The denultipl exed stream
is'processed by.the ECC coding unit 30 and the nodul ation unit 31 before
"being supplied to the wite unit .3 2. "The wite unit 32 records the.. AV
stream onto. the recordi ng medi um 10 in.. accordance witha control S|gna
FeCEIVEdpétﬁnbyhepﬁemfthgualteﬁfodﬁb&hoﬂ4lahewwaa blfowchait representing
operatlons carried out'by-the noving-picture. recording/reproduction

appar at usg iy £@mCEE8k83a6hi PhAVELEBaR hil fedRdnaiCl,i BnifokormabinopLfile in
-processing . to. record an AV streamas a new.Clip object. As shown in the

‘figure, ‘tpg L&g%‘ﬂ@r%oi’&% NSnWehi ileﬂ,%édagt%z«a 130Q%8vaiepsS11 ‘at which the

control -unit creates and records a Clip AV streamfile for a transport

stream 09&,3%9?&&& r@ﬁglasgi— §n959%§§a mpﬁgqeg%pé\é iAW 5017 @0EI ved

. fromthe Vvrdeo and audi o Inpuf- termnal's 21 an Oor a transport stream
,  'npUt fr0€1tp§e LaLL ?&1'Qﬁ§£ff9e Tterggﬂ%Eoﬁ unit 17 then creates

.a database- of PlayLlst which 1s a group of-repfqduction
'{ intervals (PlayItem objects) §f the AV stream. | |
. Whenjthe usér?desires to delete an unnecessary
 spécifi¢ portion of an Av-sﬁréaﬁ séqrea.pn~thé-recording
rmédiﬁm 10, infofmétibnion an. interval to be dglete&,is
__-éupplied froﬁ thé pser-intéffadeAinput/Qutput terﬁinal.éo
£6_theic§ntr01 ﬁﬁit.17;f The ;qntrdl‘unit i? changes: the
daﬁabase‘of'Piayﬁisf S0 ‘as té_refe:-to-énly a‘feqﬁired 
Portiqn'§f the év'sﬁream.r_The'coptrol'unit 17 also -
 £equests'thé writé"ﬁnit 32 ta éeletefthé'unnecessary
.s?ecific'portidn of #he AV Stfeam. -Theicontentsﬁof thé a
EECIiﬁ informatiOn'fiie“arE-éhanged'on“thébeSis offthef
“féha#ge'in Ciip:AV streéﬁ.'
The'followihg deséfiption”é#plainé operafions-fqr a 
case in which thé"user‘desifes—té'createva heﬁ-‘r
-f?;eprbductibn'path by specifying rép;éduction infervals-bf
'?ahiAV streém,stbred“on the recording medium 10 an&-l':
‘”conneétrthe intervalS‘to each 0tHe; séamiessly. In';his

éaée;'the'contrdllﬁnit-l?'créates’a database of PlayList,
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. Then, at the next step S12, the control unlt 17 creates Cllplnfo shown in
FIG. 8' for the AV streanflle~ .Subsequent |y, at' the nexto $tep®s13, the.
control unit 17 creates Sequencelnfo.shomn in FIG. 13 for the AV stream
file: Then, at the.next.step S14, the control unit 17 creates Program nfo
shown in FIG: - 15-for the AV streantfile Subsequently; at . the next'step
S15, the control unit 17 creates CPI- (EP map~or. TU map) shown in FIGS. 24,
251.and 26 for the AvV'streamfile. Then.; at the next step 516, .t he" control
unit-17 creates d.ipMark 'for the-AV stream fil e. Subsequently, at the-
next stepwsiah i heaconbupl ofinkept@ddocedbesintErivplpnfiBtamiicen file shown.in
FIG-8. The :dip information file i-s used for recording di plnfo, :
Sequence|BﬁgecPéogbﬁﬁtnéOAVCEtraad O ipMedditidi chitares xided above. 116 20
May 2005 It should be noted that, while the above explanation indicates

that the pbeegsapl PHOSESELAYI QM ee-caELEEUaRA! rECfUEBipBEkYAEONG the tine
axi s, .the pieces of processing are-actually performed sinultaneously at the

il Zg”evﬁhebhst%&'assS&érwo&ﬁcleﬁer%Beﬁﬁheglbﬁ ﬁothewcaar tnghown in

reproductlon 1ntervals
Flrst of all infofaatioﬁ on biCtufes at in endaeut
.p01nte of each repro&uctlon interval is. supplled from the
-,user-interface'input/oetput-termlnal 20 to the control-
hﬁit'i7. The centrol unit 17 requests the fead unit 11 to
read outrdata, which is requlred for repreductlon of the
pictures at'therin and out poznts, ffom_the recerdlng.
mediﬁm'ldL- The read un1t 11 reads out the data from the
‘fecbrdige medlum 10. .. The data is supplled to the
| ‘demglﬁiblexer 15 By way ofithe_demodelat;on unit lzg,ﬁhe
t ECC deceding_ﬁnit113 and- the soufce depacketizer‘14, |
The cdntrol‘unit 17 analyzes the stream sﬁpplied.to
the‘demultﬁplexef-ls in order to determine'metheds'to re-
~encode and re-mﬁlﬁiplex the video.Streaﬁ, sqpplying the-
methqu.to;the”AV-encodef 23_andrthe ﬁultiplexe; 25. The
re-éncoding method includes techniques'es te=hoe
bicture_eodieg_type is changed‘and how coded-bit counts
ere allocated-in the reQencoding'process. |
~ - .Then; the demuitiplexer 15_sblits.the input_stream'

-into 'a video stream_(v),:an audiOTStream {(4) and system
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fol l owi ng descripti.on explains typical operations create' Sequencel nfo shown
in FIG 13 in processing to record an AV stream as new fd ipy 2bbe _

- operations are carried out by-the rultiplexed-stream anal ysi-s unit 26

~enpl oyed in the noving.-picture recording/reproduction .apparatus 1, the
configuration of which Is shown in FIG 43. As shown in the figure, the
flowchart begins with a step S31 at which the control unit 17 uses-the
first transport packet as the start. point of an ATC-.sequence.. That is' to
"say, the--control unit 17 sets SPN _ATC start. At that tine, -atc id-and
“stc.id.aréengbsfasbdn ass el IThe Fietgo aitridun neodipsisegps SBXa tthe be

- mul ti plexed-stream anal ysis unit 26 anal yzes a PTS of an access unit

~included. kfipphee Ak St 188Ny Al €338P! €6 0dnd h@a BECESShENEiret 61 Pi Cture, or a
video frame. . Subsequently, at the next step-533, the multiplexed-stream

anal ysi.s . ypit1 265 F 05 "B @ Mﬁgﬂﬁﬂéxeﬁ 447 29 Ve 2005 d0 vhet hglepr not a

PCR packet has been ieceived. 1f the outcone of the judgnent forned at- the

‘ep S33-{g4dj .a R cket .has ard fl
o Phe o LR EonlIita 2 A PAKE MATedtea HRPILOS (RtLoddie Tl oW

of . the processing goes back to the step ! e .out cone of.
e gt LT B L D R, (ST 6 VIR AT pcket s been
o  pr6cesS is‘reQencodedrﬁf the AV encoder 23 in;b a video
stream.;'The lattér daté.is dété-copied fr§m £he originél
i] étream andis th reaencﬁded. -The~audio‘stréam and the -
fsygtem:inférmatioﬁ ére éupplied directly to thern
.mqltipiexér 25._ |
h The ﬁﬁltipiexerIQS ﬁultipiéxed'thé inpﬁﬁ.st;eaﬁs fo
_Qéﬁerétera deﬁﬁ1tip1éied_stream'qﬁ tﬁe bﬁsis of the
‘infbrﬁatioh reéeiﬁéd frbm_the;contrﬁl unitii?.;:fhe-f- -
| de@ﬁitiplexed S£reaﬁ'i5'progessed bf_theECC éodiné'uhit
30_and the'moaﬁlation uniﬁ 31 before being-éuppiied té
tﬁé.write'unit ﬁé, 'The'write ﬁﬁit 32 records;phe;AV
stream'ontﬁ.thé recordingrmedium iOin_accérdanée'with:a
contrbl'signél.;ecgiyedfrom'thé-;ontrol.uni£-17.

FIG. 44 shOWS‘a'flowéhérf represénfiﬁg operatibns
carried oﬁgfbyfthe_moving-picture record£n§/réproduction
appafatﬁs’l.to-create aﬁCliﬁ'Aﬁ;sfream file and:apclipf
infofmatiénffile in‘proéessing_td;fecord:an‘Av stream as

K a new Clip object. -

~ As shown in the ‘figure, the flowchart begins with a
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.the processing goes on to a step S34.. At the,step S34, the : .
mul ti pl exed-stream anal ysis uni.t 26 forns a judgnent as Agouyhebpher or not
an STC di-scontinuity has been detected. |f the outcone. of the judgnent
formed at. the step S34 indicates that-an STC discontinuity has net been.
‘detected, the flow of the processing goes back to the step S32. If the
~outcone of the.judgment-formed-at the step S34 indicates that an STC .

.di scontinuity has been detected, on the other hand, the flow _ ,

of - t.he- processing goes on to the step-S35... In the case of the---first
received sRER .spacket wHith fdiw @ntdie JHIOCESHi deat d@ysSn@oescobdst 0 t he
step S35.. At the step 535, the nmultiplexed-streamanalysis unit 26

acqui res at..@igbum@erst(ﬂéﬁ A L$Hr DOfddpspairaacksttd Ded tdansnmitting
a first PCR of the, new STC sequence. - Then, at the next step S36, the :
control uni u t he. Racke - j t. . Si2 as the 118
20 May _-Zgogte.séér?szgso rbg-osourc:ttop%g%g)tgea? q?l#eﬁzg%$nrn‘%ér.%l%éf&?f hlgﬁgé)TC
sequence, , That. . ‘ 1 SP C start. is._ set. jifion, newstc idis
~al so. '_s_etth;és%\t/l\éilel%. ta%&ié%&‘d?’n%ﬁ%&%ﬁ“&“ﬁ?ﬂ_S‘?t eaplld;#idc%%ea control = unit
E;;—T—g?gﬁldr Z‘Ptglg%f)%léis %:t%la%%é{pé&t—rér%in t_trlllee E%istea u-eir}fteér adc ed.I spl ay ‘ehd ) '

terminal 33.

- .Then, aﬁ‘therneﬁt step S12, théTconErol.unit 17
cfeateé ClipInfé‘shown.iﬁ FIG.‘Bffof the AVis;ream fi¥e;‘
-.Subsequepﬁly, at-the néXt'éteP.313; ﬁhe c6n£r01 
~ unit 17 cfeateé SequenceInfo shown in FIG;:iB foi ﬁhé AV
viéfream filei'_ | | | -
'Then,lat;thejﬁekt.step,514, tﬁé cbptrol ﬁnit'17-
. éréatés ProgramInfo shqwn,ih_FiGl iS.fbr'therAV étféaﬁ
£26. |
‘ SubSequently,raftthé next'stepSlS,»the con€roia
ﬁnif 17 creafes:CPI'(EE_map'or-TU_mab)'shdﬁﬁ in'FIGé.-Zé,
25 and 26‘fbr,the AV stream fiieg
Then;iatrthé:next step ‘816, the contrql-unit317.A
cféates-CLipMark;fér the-AV-stream file. |
Subsequéntly, éﬁ.the‘nextfstep151§, the control
-uﬁit"l? creates a Clip iﬁqumation file shown7ip FIG. 8.
'The'Clip infdfmation file is used fbr réébrdinglclipInfo;
» Sequencelnfo, Pfogramlnfo,_cfl and ClipMark,-which‘are

cited above. -
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PTS ‘and t-he-di spl ay-end PTS in presentation-start-tinme and .
‘presentation-end-tjne,'respectively.fThercontroI unit 1%ct hep cgheat es
.. Sequencel nfo shown. in FIG 13 on the basis of the display-start.PTS: and .
~the. . display-end PTS. Then, at the next step S38, the control-unit 17.
forns -a judgnent as to whether. or not the last transport - packet has been
~eceived. . ;if the outcone of the judgnment fornmed at the step S38
~i'ndi cates-.that the l|ast transport packet has not been received,.the.flow
~ of -the processing goes -backto the step S32. If the-outcome of the
. judgnent fornEd ahouhd beepo888 ithditcawds ltehdthet RPOvEst transport packet
“has been received, on the. other,hand, the processing to create
Sequenceleiipq ang. tfiigh |ishtEidatals shoid dibe mideds -¢hatrqocessing athe case of
~Cipwith TUnap CPl, only information of.the ATC sequence needs. to be
creat ed. cThus.ed R PiRGRSOfi Aracesimy € rt fte cakial the siepss S32 to S37
.are--not required.. Next, typical operations:., carried out to create 119
- Progr anirgfo ,shown d ih FldGe sl ifia 2yl A dafedys IRl BEdhdehd 0y aaf | owchart
shown i.n FI & 46, These operations are -.carried out by the - )
-mul ti pl e%?g- %ta‘}r%a@i%ﬂealayéit%él@ﬁe&ﬁ' enpl gyegs 4 n the noving-picture
.recordi ng/ reproduction apparatus 1, the configuration of which is shown in
FIG .TU mapCPI Ihgfgggghgngo ggo%ﬁga}Qrggh%gpgggg%@ge4@§.ﬂyg required.

“thus, the Operanoﬁs represente

following description explains typical operations to
. créateTSequéncqufo éhownrin FIG. 13 in processiﬁg'to

- record an AV-stréam as new Clip. The operatiomns are

qar;iéd out by the‘multipiexed~§tfeamjénalysis uﬁi£ 26
émplpyéd:in the,mbviﬁg—picturé recording/reprpduction
fabparatus 1. the configuration of whiéhVis shown in FIG.
43. |
As shoﬁﬁ;in thé'figure, the flowchart béginsIWiﬁh a
7 étep-33i'at Which“ﬁhe'éontrbl'unit_if uses»the‘first
'transpd¥£ packet as thé étart point of anxATCﬁséquence,
That is to say, the"éontroi'ﬁﬁit 17 sets;SPN;ATC;start.
At thétrtime,:atc_id*and'sté_id are=also'se; as well.
| Then, at the.next“step‘S32,.thefmultipleXed-stream‘
analysis uﬁit*ZG'analYZes-a'PTS of én éccess-unit
'included in the AV stream;.lAnhgxample of:thelaccess-unit
_is a‘picture or a video frame. |
_; - Subséqﬂently;‘at th¢ ﬁext~stepr33, fﬁe-
muitipléked-sﬁream énalysis unit 26 forms a judgment as
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As shown in the. figure-, the flowhart begins with a step S51 at'which the
mul t'i pl exed-stream anal ysis unit 26 forms a judgnent as iowmwhetdosr or not. a
transport packet ineludingPSI/SlI has been received. To put it concretely,

a transport packet including PSI/SI is a PAT, PMI and, SIT packet.- An SIT
packet is a transport packet - that describes service ..information of a
partial, transport. stream prescribed by DVB specifications. |If the outcone
of the judgnent forned at the step S51 indicates that a transport packet
including PSI/SI has not been received,. the flow-of.the procgssing ' goes
back to the shephssior 1ok he BiR comebett has| hagReAtCFAVREd atftheSstep S51
indicates that a transport packet includi.ng PSI/SI has-been received, on

t he ot herohawene t dig. fhow wignéet 120rRed My 2DE5sperBcEddi Agdgeesesn to a
step S52:. At the step S52, the nultiplexed-streamanalysis unit 26 forns a
j udgirent egat 0a Whet hedclost riods tiet. ceatentsede®S| LB have cfiatged. To put
it in detail, the nultiplexed-stream analysis unit 26 forns a.judgnent as

t 0 whet hegrO&eH9ind o &ONB LM st@f tipachrop the . PATL , thdieoPMomadofhe SIT are
different fromthe contents received previously. If. the outcone of the

- judgnent” oL medsShefber Stfda PR Ewdi sakgSstBatndibatesntratsahace not
changed, the Tlow of the processing goes back -to the step 551. If the
AOUtconE qgaétﬁijHQQW@@Ean@@@gv@&,t@@ §ﬁ§pb§§3r hand, the flow of
| ' the proéessing Qoeé én to a stéﬁ 834._
- At the;éteﬁ 834['the mul#ipiexed—stream anélysis
‘,ﬁﬁit 26 formé'é;judgmehtras té whethér‘br nb; an STC
_'aiscontinuity hés beén-detécﬁéﬁ.r if tﬁe‘oﬁtcome,of the
‘ judgmenﬁ fofmed ét'the éﬁep 534riﬁdi§a£es thaﬁian STC
;diseontinuityhas-ﬁot béén detected,'fhé flow of the
processihg goes baék'to the step S32. If.tﬁé duﬁcome of
.thé‘judgmeﬁtlformed-ét the step 534.indicatesrthat an STC
diééontinuity ﬁas been detected;pén the,dthé; hand, the
| flow‘of-the-proéeséing goes on to the step 535. In the
casérof thewfiréﬁ receiﬁed'PCR packet, the flow of the
',pgocessing_a;Qays gqes.onrto-fhe-Step S35Q
At the step.Sis, the multipléxed‘étream analysis
unit. 26 acquires the number'(ﬁhé‘address) of a trahsport
F,pécket for:transmitting a. first PCR of.the,new STCE
Sequenge;l
. .--: | Theﬁ, at ﬁhe;néxt step 336, the,contfql unit 17

-uses-the,packet-number acquired at the step §35 as the
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-|nd|cates that the contents have changed on the other hand, the flow, :of
‘the processing goes on.. to a step S53. It . should be notﬁﬁm&hamnsat t he
.begi nning of a recording operation, the PSI/Sl i's received for:the first
time. Thus, in this case, the. flow of the processing always goes on to the
. step: S53'.. At the step S-53,...-the. control unit. 17 acquires, the
nunber (the address) of the transport ‘packet ., for.. ‘transnitting. t he
PSI . /S-1 and- the contents of. -the packet . Then at. the next step Sb.4,:

the control unit -7 creates. formati on f the rogra ence in.
order to-: nu?%?ht?$o@r%ﬂ?ﬁ?8 Bﬁ% Ciat Epey ! egi§n1%§ug§enh8ng%§ at thee

next step, S' 5.5, the-control.. 121 20 May 2005 .unit 17 forms a judgment
_as to vvhe%ﬁ‘é‘re%?enot'mtaﬂ'e 1§ deiSAst tSrPéYJs%TY)‘F.LSb%ERe%S %t he {™ast transport
- packet . . If,the.outcone of the_judgnent formed at the step S55 indicates
- .that the :édbtien, trenspbriifatikerlss pot aRewkaddt transport packet, the
flow of the processing goes back to the step S51. If.the.outcone of the
judgment - for medudtsddvesrstlap SB5 thudirciesstemtSIihe rteee¢omdrolransport
packet is the last transport packet, on the other hand.,-this processing to
~create Pﬁﬂ@&ﬁﬂlﬂf&b@u1féﬁl6H€ddl§@K&y eyarcaPTspeEathenSTcarrred out
t O Cr eat e
sequence and dlsplay end PTS -and Sets the display-start
PTS and the dlsplay end PTS 1n presentatlon start_time
| . and presentatlon_end_tlme, respectlvelyr “The control unit
17 then creates SeQuenceInfq shown in FIG. 13 en the
 basis of_the.display-start.PTSfand‘the_display-end PTS.
Then, at the next'stephs38, the control -unit 17
forms a'judgment as.tbtwhetherfor_net_the'last transport
packet has been received.‘(Iffthe;outcdﬁe-of the judgment
 formed at the step S38 indicates that the last transport
'jﬁacket:has not been1receivedr.the;£10wiof the;processing
goes back: to the step 332.?.If the'OUthme.of-the Judgment
o {fofmed at thé.Step‘éjs“indicatesithat the;lasf'transport
backet has been received, on ‘the other hand, the
proceesing'tb ereate SequeneeInfo_is finished.
'-if should -be notedubhatp in the case of Clip with
TU_map CP11 ohly information of the ATC-sequence needs to
be‘c;eated. Thus, the pieces‘of proceesing'earried out at
- the steps S32~tQQS37'are~net requiredq

' Next, typical operations carried out to create - .
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. EP nap shown. in FIG. 24 are explalned by referrlng to a. flowchart shown
in FIG 47. These operatlons are carried - out by the mul td plexadsst r eam
anal ysis uni't 26 enployed in the-noving-picture recordi ng/reproduction
appara,tusl, the configuration of.whic.h is shown in FIG 43. As shown in-
the figure, the.flowhart begins.with a' step S71 at:~which the
mul ti pl exed- strean1analy5|s unit 26 - sets the PID of the video of an AV
programto be recorded. If the transport streamincludes a plurality of -
vid.eos,. the multipl.exed-stream analysis unit. 26. sets the. PlD. of each
of the-viBE@SraFkRho ﬁFOWHelﬁeHGstéé 872, expReipgit Py EREBTELPEam :
anal ysis-unit 26 receives the transport. packet of the 122 20 May 2005
vi deo. Subseguthewghant shewnexn EE6p %3, Thesaubpeptekers st¥eam anal ysis
unit 26 forns a judgnent as to whether. or not the payl oad of the. :
transportcpackef starbg thhmuhelbnexEdbyteeam anPE@spacketit Aépayload is
a packet-.portion-that follows the header of the packet. Obtained as a.

resul t. ofe@@ﬁ&ﬁédzﬁﬁleneoﬁoamnngmEﬂhaeyr&bbeaﬁngareﬁsoﬁackebn|s a packet
prescribed in MPEG 2 " specifications. The judgnment is formed. by exam ning

the . valdspofat®ayl paendusbhirighaktiohndiccahoeh iBckuded. ihnrtbe header of
t he transport packet. A value of 1 |nd|cates

43.

: .It shouid be'ﬁotea‘that, in thé case of Clip with
.‘TU;map ¢PI, thé inf&rmatiﬁnof the,ﬁrogram sequence-iéA'
 'hot féquired.r‘Thus{ tﬁe:opératidns représénted,by the

lflowchart shdwn in FiG- 46-éré not nécessary.

As Shown-in the-figuré)_thg f;oﬁphart begins with a

step3351 aé*which the mﬁltiplexed-strgam anélysis unit 26

fbrmé a judgment as to wﬁethef Qr not a transport packe£

inélﬁding PSI/SIAﬁaS'been receivéd; To put it concretely,

. d transﬁort packet including PSI/SI is a PAT, PMT and,sr¢
packef. An SIT packet is aitrénéport‘ﬁacketrthat
déscribesfsérvicé;infbrmation af a pa;tiél'transport.

_ stream présc;ibed,by DfB specifications. .If the outcome R

oflthe judgﬁent fbrﬁed a£ the stép‘SSl indiéates that a

transport packet iﬁciuéiné PSI/SI has not been recgivedr‘

.the flow ofhtﬁg processing'goesrback to tﬁe étep SSl.-If
the;outcome;of.the jﬁdgment formed afrtﬂe step S51

~ .,. 1nd1cates that a transport packet 1nclud1ng PSI/SI has

been'received, ‘on the other hand the flow of the
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that the payload of -the transport packet starts with the first byte . of

‘a PES packet. 1f the outcome of the judgnment formed at-. dohaasteps -
S73-indicates that the transport packet does not start-with the first byte

of. a PES packet,-the flow of the processing goes back to the step S72'.

“~ I'f the outcome of the judgnent formed at the step S73 indicates that -the
‘transport packet starts with the.first byte of'a PES packet,.on the-other

“hand, the flow of the processing goes on to a step 574. At the step-

-S74,'the nmul tipl exed-stream anal ysis unit 26 fornms a.judgnent as to

- whet her - oPFRGESEABIPEPEBaB  oF Ot ReSPER Packet starts with the first byte of
“sequence header code. of-:-the MPEG vi deo, 123 sequence header code is code

of "" Ox000001B3" Navify sten éitph ©ie Ipubiinlexedt nErowd coR@lvsifhe judgment
formed at the step.S74 i ndi cates. that the payl oad of the PES packet does

~not startunpktRét herhsratjbgement sequenwbehbadeprcods, thke flow of the
~.processi ng goes back to the step 572. If the outcone. of the judgnent

. formed atcpHEestepos7ESIhﬂIchaee thatgetlie pRylmad Df ihed®E&Si packiee starts
“with the first byte of 'sequence header code, on the other hand, the flow

| “of the prm@eespmgxg@estﬁ@amOaﬂasyepsSﬂﬂltAnsthermstepjsaﬁmehheaeontroI
-unrt- 17 uses the present transport. packet as an entry point.
- to. whether or not ;he contents of each ef the PAT, the
‘=PMT ana the-SITQare different from the contents receiﬁed'
{previously. If -the oupcpme of the judément-formed at the
step S52 indicates that'the.eonpents have not changed,
the flew of'the prcceseiqg'goespback:to the stepfSSl. iﬁ
tﬁe‘butéome~efwtherjud§ment formedrat the stép<852 |
l'ihdicates phat ehe contenfs.haveichanged,:onthe other.
'hand,rtpe7flowqurthe;proceesing'goeslon¢to,a steppss3{
| it_should'be-neted‘that,tat_the;beginning of‘a‘recarding
opefation,.the'PS£/SI_is—recei#edrfor;the,ﬁirst;time.
Thps, in thie caée, the flow of the_proceSSing always
wwéoes on tp thé;StepMSSJa‘ | |
: Atthe'step-SSBP.tﬁecontrolunit 17 apquires.the
'nuﬁber (the_addresSr of the transport packetptor_
transmitting-thefPsi/Si:and-the cbntenta:of:the_packet,
Then, at,the next step 8.54,,.-,the_c0n_t‘ro'__1.unit.‘l_'71
Y;CreateSripformation ofAthe preg:amaSequence in -order to
1a :  form Programlnfo=shown in FIG. 15. .

Subsequently, . at the next step. 855, the;contrql,g
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Then, at the next step S76, the control unit 17 acquireé the nunber of the
packet the PTS of an | picture starting from sequence _headgraopsode, and .
the PID of a video to.which the entry point pertains in order create EP
map: Subsequently, at the next step 87.7,.the nultiplexed-stream analysis
unit. 26 forms.a judgnent as to whether or not. the present packet is the
l ast input . transport packet. If the. outcone of the judgnent formed at the .
step 5.77 indicates that the present packet is. not "the |ast input
transport - packet the flow of the- proceSS|n%'goes back tg the step 572. If.
t he out coeibfl 1220955N%yJQ@EBEPﬁeaFuHQnEHF P&EnBE BPtt RBSstep S77 o
.indicates that the present packet is the last input transport packet, on
the. .otheecabnad thenpporbsBrAaletoler Eheel EPENEFAPSPPFAI BAEHSTIt shoul d be
noted that the nethod to create a Cip. information file varies i.n
dependenckf obheheuCPpme ype bhe OhilgmeRLCGioz8edsaantbgpkanat 8Py flowchart .
representing. different nethods of creating a ip information file for
di fferentiGPlcaypestibdt Cthp. rdseshedntirantherti gackett he fibowthart begins
with a step S101 at which - the control unit 17 fornms a judgnment as to
whet her ora$otcr&bspepr -b&cké o, beher eabedoadsthbepEPteskinyhgoent come of the
judgnent formed at the step 5101 indicates that EP map is to:be '
.;back to the step 851 I1f the. outcome of the judgment
-formed at the step SSS‘indicates that the received
V.trahspoftupacket is the last tranéport packet,-on the
‘ other hand th1s proce551ng to ¢reate ProgramInfo ‘is
finished.
Next,'tYpicalvoperations‘carried out to.create
".EP_map shbwnfin-FIG; 24~afe,exp1aihédpby referring to a
fiowehart'ehown in FIGt,47.' These operations‘are,qarried 7
‘out by the muitiplexed-streamfanaleis uﬁit 26 employed
in the moving-picture réCording/reprodﬁction apparatus -1,
the'cenfiguration of:whicﬁ is ehown.in FIG. 43.
As‘shdwn in the fiéure, the_flowchart begins - with a
step'S?l—athhichithe multiplexed-stream analysis unit 26
sets the PID of the videoﬂof an AV program to be recorded.
If the traneport35£ream includes a plurality,ef'videos,
theimuitipLéxed-stream.analysis unit 26 sets the PID of
:each of the.videos.

ne Then, at-the next step 872, the ﬁultiplexedéstream

énalysis«unit'zs receives the transport packet of the
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cfeated‘as'the.CPf; t he fI0m10f the processi ng gdes on to a step 5102-to
analyze. information of the PTS, the STC and the PMI far Mggzgggtents of

‘the AV stream - Then, at the next step 5103, .the control ‘unit 17 creates

information of an ATC sequence, -i nfornati on- of an STC . sequence and
information of a programsequence. Finally, at the next step 5104, the’
control unit 17 creates EP nap. |f the outcome of the judgnent forned at
the step 5101 indicates that TUnap is to be created as the CPI, on the,
ot her 'hand,..the flow of the processing goes on to .a step 5105 at. whi ch

" nei t her tHhid €9ntents of the AV stream are analyzed nor information of an

STC-sequence 125 20 May 2005 and i nformation of a program sequence are
created. Then, Subadmaienbdy stap B0 etheseHhtTol UM? 17 creates

i nformation of an ATC-sequence on the basis of an input timng. of a
VIransportm@htkpleX@dnatrgama@nahﬁsnéxunste%ﬁSﬂ@ﬂmStheJé@ﬁmcat gpit 17

- creates TU map. In either case, a clip information file is created w thout
. regard totéhehéymeroértﬂ@tCphetp@glasddescth@edrab@vertIpathes way, a dip
information file is created regardless of the type of the CPl_ The above
has the fotiewé ngi impihéatipdr Pyoeessi AJPES pecked. ark AbsidRAMONt 0 a

- recordlng medi um after understandlng the contents of the AV stream ATC

- a packet portlon that follows the header of the packet
Obtained“as a result af packetization of an élementary
"«stréam a PES packét is.a packet prescrlbed in MPEG-2
'épééiﬁlcatlons.' The Judgment is formed by examlnlng the
~.value of‘éﬁéylpaﬁ;unit_start_indicaporf7;ncluded_ln the
“ﬁeadér of'the.trénéporﬁ packet. A valﬁe.of 1 indicates
. that the payload of . the transport packet starts with the
flrst byte of a PES packet If the- outcome of the‘
judgment formed at:the step STB-indicates phat'the
transporﬁhpackef dqés noﬁ startlﬁith the firsF byﬁe of.é
PES packet, the fléw of the proceésing goes back to the
V'step-S7223 If tﬂé ouﬁéome.of the judgmeﬁt-formed at the
step S?3 indicates that the transport packet starts with
the fifst byée of'a_PES packet,~0nfthe<o§hef hand, the
flow of the-prbcessing goes on to a s;ep‘574,
Atjthe steprs74;-thé multiplexed-stfeam analysis
uﬁit 26 fdrms_é.judgment as to whether-dr not the payload
- ',of‘therPES pécket starts with the first byté.of

sequence_header_code of “the MPEG video.
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. S. TC and program sequences as well as EP map are created and recorded onto
the recordi ng medium. Exanples of the processing are a oAl zans recording
operation and a sel f-encodi ng recording operation. In the cognizant . :
recording operation, the contents of an AV streamare .analyzed before t he
AV streamis recorded onto a :recording medium In the self-encoding
recording . operation, .the other hand, an input video signal is encoded
by the recordrng apparatus itself before belng recorded onto a recordi ng

- medi um -1 4 BRQCRSS G dd TR d AN S @R AW db B J-LGRIAIRP Jredi um

wi t hout. under standing the contents of the stream on the co rary, 12.6 20 -

My 2005 gL seausngg and T rrge Blecerected and iacorded gnyg the

recordlng nme The rOCGSSIn (@) recor an tPe onto

nedruntmnthox# erst d|n content of tg] trea s referred to as
anon- cogni*Zant S §&6Pdi5 3 o ?ﬁf %8d by the '
fl owchart.shown in FIG 48 can be nterpreted as folloms The flowchart

. begi ns. mPPﬁ%Fﬁe QFépnngftFthHﬂﬁ@atfﬁﬂéﬁé' 4 %% ©fahet her or not the

recordrng operation is either a cognizant recording operation in which the
contents Sﬁq&ﬁnAV_§Fﬁ@§ﬁL§Péean&PFzédoweﬁéréijQEQ@QﬂﬁﬂﬂﬂngQ§Srecorded ohto

a recording nedium or a self- encodlng recordlng
back to the step S72 If the coutcome ’ of the Judgment

fo;med at the step 574 1ndlcates thatFthe payload‘of the
'?Es.packet starts With'the"first byte of
Zsequence_header;code,'on the other hand,3the flow of the
-processing gees-on eofa_éteﬁ‘s75.:

At eheletep 875,‘the controi ﬁnitn17 uses the
pfesent t:anSpeft'pecket as an entry point.

Then,_at therneXt seep S7§;lthe centfpltunit l7
:acquifes‘thernumber ef.therpeeket{.the fTS of an I
picture stetting,fromlsequenee_header_code:endrtheaPIb_ef
a video to‘whieh the‘entry pqint;pertains in order}tq‘
‘efeate‘EP_mepf

‘Subsequently, atrthe next step §77, the

' multipiexedfstream analysie unit;26 forms a judgmenp'as
to whether or not_the present packet is ;he last tnput
o tra?éport_packet.. If the outeomerof'the judg@ent formed
at the step.§77_indieetes that the ﬁresent packet is not
‘the 1ast‘input tranqurt packet, the flow of the

. processing'goes back to the step 372, If the outcome of
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'-?sequence is created.and, at the final step 5107, TU map-is created prior

.operation in which an input video signal is encoded by the recording

. apparatus itself before being recorded onto a recordi ngzoredi uwmoslf the
-recording operation, is either a cognizant recording operation or a

~ sel f-encoding recording opération, at'the step 5102, the contents-of the

AVstream are anal yzed, at the next step S103, an ATC sequence, an

~ STC-sequence. and a 'program sequence are created and, at'the final.

“step S104, EP map i s created prior toa' process to record the data onto the
recording medium |f "the outcone of -the |udgment fornmed ‘at the step 5101

i ndi cat esththatuqdgeen ct@FBehg2 bpekat fF bAP| éVZ\ hBALERBRP 28R r BRBr di ng

operation in which an AV streamis 127 20 May 2005 recorded onto a

recor di nperasinmpscket | ks wikdolast uhder 5t hRANAROF hePeBReEnt @R ofhe he

stream -on the contrary,- at the step S105, the AV streamis subjected to

no anal ysithef hded. sthegwrconseinsg, tat crhat aekP _BeppigliBisked ATC -

to a process. tOIrteWoﬁhltdheudjaicﬂ:ed)rtﬂmﬂ hene em}djdﬁg:cma:daaame Rl @Lipd9 is. an
expl anatory flowchart representing..a method of creating Real PlayList. The

met hod i S gt d¥sh  DYLE SFLF1ENTik Od@pelbdi@ﬁi(e dbagfmm of1 Ftfpe 43t showi ng
the -configuration of' t-he nDV|ng picture

Clip. FIG. 48 is an explanatory flowchart representlng

differeﬁt methods of creating a Clip information file for

dlfferent CPI types of Cllp As shown in the figure the
flowchart beglns w1th a step 5101 at which the control

unit 177f0rms a_judgment as to whether or-not EP map is:

to_be created es the CPT.  If the.oetcome of the judgment
fbrmed at'thefEtep s101 indicates that EP;map‘is t0'be'
;created as the CPI the.flow'of the pfocessihg goes on to
a step 8102 to analyze 1nformat10n of ‘the PTS the STC.

end the'PMT‘for'the contents of-the=AVestreem;v“Then,_et
the next Steﬁ‘SiO3hrthe ceﬁtrol unit 17 creates
'iﬁfefmation ef an'ATC—sequence,;iﬁformatioﬁ-ofren STC-
.sequence and infofmatiop of arprogram—seQuence. Finally,
at the next step SlQ4, the centrol enit.17 credtes EP_map.

| I1f the outcome of the judgmeﬁt formed at the step

S101 indicatee that TU map is,to?be.cfeated as the CPi,

5n the othe: hand, the flow"of,tﬁe proceesing-goes on to

,,: .e step SlOS_at ﬁhich neither the eontents_of the‘AV

stream. are analyzed nor information of an STC-sequence
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recordi ng/ reproductjon apparatus 1. As shown in the figure, the flowhart
begins with a .step S191 at which the control unit 17 remowmds #o€lip AV
stream Then, at the -next step 8192--, the control. unit .17 creates

Pl ayLi st() shown in FIG 28. Created PlayList() conprises P.layltem

obj ects showh in FIG" 33. ThePlayltem objects cover all reproducible ranges
of dip. If dip -has EP map., EP-map-type PlayList shown-in FIG 29 is
created.. If-Cip has . TUmap, on. the. other hand,. TU map- type Pl aylLi -
shown in FIG 30 is created. In the case of EP-map-type PlaylLi.st, if: CIlp
i ncl udes” %€ lHﬁQEGﬁFFﬁHlPﬁe§ £6 FRam ﬂ%%ﬂﬂ%ﬂ%f“%bﬁﬁﬁ%&%?euq?@ﬁst 2 128
20 May 2005 Pl ayLi st objects, the control unit 17 determn nes .connection
condi ti onabefC%REeﬁetcheSPIEEyﬁll@tﬁ ofihecteon trodbswdifedt?] Eregtteshe next step
5193, the control .unit 17 creates U Appl nfoPl ayList() ‘U Appl nfoPl ayLi st ().

i ncl udes. information afednf 8fC- expluanTen @t Hérec doatserst © fofanPliaypitst to the
user. ‘In this enbodinent, the explanation is onitted. Then, at the next =
step 51941:1mlhegcoﬁtaotransbojsi- pakckattes Phiaylhigt Mar khel nekhi stepbodi nent
the -expl anatlon is omitted. Subsequently, at the. next step 5195, the
control 8107, the control umit 17 creates TU map. In either case,

a.Clip—information file is‘created:Without regérd.to-the_
;typé of the CPI type: as deséribéd abovel. |
| In this way;'aVC1ip information file is created .
'f régardless 6f'thé t?pefof the CPI.
| The above has the following implication. In

prbcessing to record an AV stream onto a recording medium

after understanding-the contents of the AV stream, ATC,
8TC and_program”éequénceslas weil as EP _map are'crgated,

-and recérdéd onto the recording medium. Examples of the

,proqessing are é cognizant recording operationﬁana a
 se1f-encoding:fecording‘opetation. In the cognizént
récording operation,,fhg contents of an-AV étream.a#e
analyzed beforé the_AV stream is recorded onto a
;répording medium}' In the #elf-encoding reco;d;ng

L'opér&tion, on. the other hand, an input video signal is

- encoded byiﬁhe recérdihg apparatué itself before béiné_
:recorded onto a recording"medium. In pfoceSsing po.recofd

. én‘AVist:eam onto a regording médium without

understanding the contents of the stream, on the contrary,
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_unit 17 creates MakersPrivateData. I'n this embodiment, .'the explanation.is

onitted.. Then, at the next step S196, the control unit sb7museconsls a Real

PlayList file onto the recording medium10. As is, obvious fromthe above
"~ description, each tine- a dip AV streamis newy recorded, one Real. .
PlayList file is created. FIG 50 is a flowhart representing anethod of °;
creating Virtual PlayList. As shown in the figure, the flowchart begins
with a step .8211 at which the user enters.a request for = reproduction of
"Real PlayList recorded. on the disk serving as the recording nedium110 to

the user LAtgeéakqudRe! Bnlheul fUeSe RS tUSEh nAP Wi 8% @ oheRr oduct i on
interval indicated by IN and OUT points entered to the. wuser interface.

Then, at ' : th ‘ Py 17 f Lyd t t
en, at {pe P&éﬁrélﬁgrﬁﬁééugrnﬁgﬁggé%ﬁéegggﬁ% {of PLOB G LHdgyeNt as to

 whet her of not the. us tron to specify reproduction.

intervals,, .that is, ranges to _be reproduced. . |f the user has not .

Fin shad ¢ FreB st B BnPoFRzntpg e RREROHS Sl i dRa s eI RR: TR ot ner

‘reproduction interng folloming t he sgecified range to be reproduced. next,
cek bEck®

‘the flow DTt Drocesifngty6a §Tthe §PéBS%?1f9anngH§aBGtcone
of . the judgnent fornedat t-he step ' , - ' .
record;ng_qperathn; . '
 Théproceésing-representéd-bythe fldwchart_shdwn
‘_iﬁ-FiG. 48'cén'ﬁe'intérprEtéd'aé‘foiiows. The flbWéhart
,begins'with.the’stép'5101‘té forﬁ-a'judgﬁént'as to
‘Whéther ér_not'the feéor&ing_operation is either a .
. qoénizantfecordiﬁéoperation_in'whiéh the conteﬁts-of-an
fi AV-st;éaﬁ are énélyzedibéfdré.the‘Aﬁ étreamfisirécordga
:oﬁtd-grecéraihg'mediﬁm;“or'a'self;engodiﬂg rgcdrdiqg
 6pera§i0ﬁ in-which'an input‘video signal is encoded by
'thefrecérdiﬁgappératﬁsaitSelf:béfbre'bgihgfrécorded*onto
a recofding medium: If the-recording operation_is:either
a cégniZaﬁt”reéb:ding operation orra‘self-encoding
red¢rdin§ oﬁérﬁtién; at the step S1602, thé'cbnténts;OE'
Vthe'AV'stregmrare analfzed; at the next step S103, An~-
ATC-seéuéncé;“an'STCaSequgncé-and a“pﬁogram”sequenée"are
éreatedﬁand}at'thé'final step‘siod,rEP;map,is'created‘
Prior to“a’ﬁr0ceSS fo recdf& the data Qnto,t£e rec0rding
}'médium. If+the.outcomé'of'the judgméﬁt forﬁed at the step
SlOl'indiéates that'tﬁE”reCO£diﬁg operation is‘a‘non-'-

cognizant recording operation in which an AV stream is-
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5212 indicates that the user has fini shed the operatlon to specify
reproduction intervals, on the other hand, the flow ofzothey 2005
processi ng. goes.on to a step S213. At the step S213, a condition of
- connection between two. consecutive reproduction intervals to be

. reproduced continuously is determined by the. user through the user
interface or by the control unit 17. A condition of connection between two.
consecutive reproduction intervals is. referred to as connection
condition. Then, at. the next step S214, the-user speci fies sub- path ,
|nfornatléﬁCQEégﬂr@@épdﬁngeﬁeéﬂéygtﬁﬁé&gﬁ fife 1tudér vithbeRFace. |f the user
does not.want to -create a 130 20 May 2005 sub-path, the processing of this
step i s sknppedtaFiengulbhgatdonitiehdsneti orhé sstnéamneeh ohhet opRErRnY .
SubPl ayitem in PlayList. Since the sub-path information.is not |nportant
to the prasenhei svent 005, hahevev, stheaexpsasabijectefl thensub-path -
|nfornat|on is omtted Subsequently, at the next step S215,,the control _
unit 17 cagatesiPl ayLiesk( stehamwncbAtEhGs, 28 corhehaehasksepf SLobor mation on
reproduction ranges specified by the. user and connecti-on condition. Then,

at the nexd £4€Ps84dbncthescepbhekqulhl, 17 ccreat esnbWTApRbNEQB ayLi st().
UTAppl nf oPl-ayLi st () i ncl udes |nfornat|on used for explaining the contents

Of PlayL'@ﬁ map is created prlor to a process to record the data
| éntp the recordlng ﬁedlum; |
-FIG,A43 is. an explanatory-flowchart représenting a
., meﬁhbd of creating Real ElafListt Thé method is.explained

;by-referfing to a block diagram of FIG. 43 showing the

~configuration of ‘the moving:picture

“fécqrding/reprodﬁctibn apparatus 1.
As éhownlin:the figufe, the'flowchart'bggins with a.
'étep'319i at which the cOgtroi unit 17Irecords_a Clip AV
. stream. | | |
' fheﬁ, at the next step 3192y'the control unit 17
'éréaﬁes PlayLiét(} shown.in FIG..28. . Created Piay;ist()
-comﬁrisés'PlayItem objects shown-in FIGL 33. . The PlayItem
' dbjects‘cover:all réproducible‘ranges.of Clip. 1If Clip
has EP_map, EPuﬁap-typg PlayList Sﬁown in EIG; 29 is’
_created: 1f Clip has‘TU_mép,,on.the‘other hand, TU_map-
thpé PlaiLiQt,shown in FIG. 30 is created.'rln tha_casé of
; - “EP_map- type PlayLiét, if'Ciip includes;STC

:discontinuities,SOchat PlayList() comprises at least 2
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to. the user.' In:.this enbodiment, the explanation is omtted. Then,;. .at
t he next step S217, the control unit 17 creates PlayLi stzdViel.2006n this
.enbodi ment, the explanation. is-omtted. Subsequently, at the next =
step. S218, the control unit 17 creates MikersPrivateData. In this

~enbodi ment, the explanation is omtted. Then, at-the next step- 5219, the
.control un|t 17 records a Virtual PlaylLi st flle onto the recording medi um

S .10. As is obvi ous fromthe above. description, each tine 131 20 May 2005

‘the user selects desired reproduction intervals froma reproduction range
of Real Ppaykidttrebjeded, on hiehe arga@ldiung. tradi W tldmiors Virtual Playli st
file is created. FIG 51 shows a flowchart representing a nethod of

- reproduci BenEBcFEPn! ¥BAGRI iYL ibeloweds HHaWPldyiihe: fJgWes t he f1 owchart
begins. with a step 5231 at which the control unit 17 acquires information

~ of Info.dvr, thes@é@qﬁ@ﬁeicgataentﬁblﬁexe sE’legylsu@b flth@ @Bl t@ofhunbnai |
“file in order to create a screen . showing a list of PlayList objects

Stored '“uﬁﬁ_“é @7SErggEgEn%IA%%IEQ%P&%%&@tQQ ”Eﬁkﬂﬁb%ﬁfoﬂg?ﬁg@t(ﬁm

o 1ncludes 1nformat10n used for. explalnlng the contents of
=P1ayL1§t tO'the user._ In‘thlé embodlment, the explaﬁatloﬁi
is omiﬁted. | |

.Thén; at the nextrstép‘8134,_the control gnit,i?l
_éredﬁes PlayList Mark. In-this embodimenti.ﬁhe

exblanation ig omitted.

'Sﬁbsequentiy, ét'the ne#t'stép SlQﬁ,-tﬁéicpntfolu
‘;unit-17_creatés MakersPrivatepata; In_fhis gmbédiﬁanti
’phé’éxplanation;is 6mitted;

. Then, at the next step 5;96, the,contr01‘unit 17
recqrds-a Real PlafList'file-onto the recording medium 10;
As is. obvious from the abovévdesqription, each time
é Clip AV étream;is newly.recorded,‘one Reai PlayList:
filé is created. |

FIG. 50 is_a flowchart ;epreSenting é“method-ofr,_
',Ereating-vi:tual PlayList.-l -

As éhown'in the-figure, the-flowﬁhart begins_with a
'step.S2ilrét1which the use#.énters'a feQueSt‘for
'feprqduction of Real PlayList recorded on: the disk

. serving as the recording‘medium- 10 to‘the uéer'interface,-
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unit 17, then displays the GU screen.through the-user interface. Then,.at
the next step 5232, the control unit 17 displays infornmedd emn,fepsexpl aini.ng
each. Pl ayLi st object- on.the GU screen on the basis. of U ApplnfoPl ayList{)
of “each of the PlayList objects. Subsequently, at the next step S233, the
user makes - a request for reproduction of one PlaylList object selected _
fromthose displayed on the GU screen through the user interface. Then, at
the next step S234, the control unit 17 acquires the nunber of -a source
packet with entry point .tinme-w se-closest to and tinme-w se preceding IN
Pime 1 r om 33150 TR <It05 BT SREH BRACE L R (1SRFISUFSIPT he pr esent
Playl tem Subsequently,. at -the next step 5235, the control unit 17 reads
out data SPtERY2AVisdicahed b tiie aasu Dedaket Snidrest &@ Bya he
acqui r ed. nunber .and having the entry point,. and -supplies the data to the
decoder._Fﬁ@ﬁ;1&ﬁ3FﬁéCﬁext step S236,. the control unit 17 wperfornms ,
-processing of displayed connection with.Playltemtinme-w se preceding the
present Playltenfoblecati nhacoextiantepweh2cohhectpnhrebndnitoh?i n case
~such preecedi ng Pl ayltem exists ' , _ - B :
forms a judgment as to whether or not the user has
-finished the operatién to specify reproduction intervals,
_that is; ranges to be reproduced._ If the usef has not
. finished. the operation, that is, if the user wants to
Specify-aﬂother ;epfodﬂction interval following the
speqified range:to be reproduced next, the flow of the
processing goes back to the steb'szil}
If the outcome of the judgment formédjat the step
é212 indicétes that the user has finished the operatian_
to spécify reproduction intervals/ on the other hand, the
.£low: of the processing goes on to a sﬁep_8213.

At the step S213, a condition of connection between
‘tw0mconsecutive reproduction-intervals.Eo be reproduced
continuously is determined by the user throughithe usér-
“interface or by the control unit 17. A condition of
connection between two consecutive reproduction intervals
is:refefred to as connection_condition.

Then, -at the next.step §214, the user specifies

sub-path information (postrecording audio) through the

user interface. If the user does not.want to create a
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. Subsequently, at the next step 5237, the control - unit 17'issues a command

“to.- the AV decoder 16 to start a display with a picturet@uayheobN-tine
'PTS-.. Then, at the next step S238, the control unit 17 issues -a conmand
to the-AV decoder 16 ' to continue the operation of decoding-an .

- AV--stream Subsequently, at the next step S239, the c.ontrol unit 17

- fornsa' judgnent as to whether-or not the currently displayed picture is a
‘picture at the QUTtine PT'S. '"If If the' outconme of. the judgnent forned.
—at.” the step S239 indicates-that the currently displayed picture is not a
pi cture aguk 2 GUT- thaebPISesehaaf Péwibfist Kéegods skirpeda sThp 5240. At
the step 5240, the current picture .is displayed. Then, the  flow . of:
irhe'proce@dbﬂ@ag@etnbazmaisantésthafst@pt5238stbteﬁhén06m©@ﬁaydﬁﬁnthe

.judgnment fornmed at the step 5239 indicates that the currently displayed
Cpicture ixnappagtie. atsidee Giffe tswie- PISh Dnfdheadiberishaad, the flow of
the goes on to a step 5241 At. the step 5241, the control unit 17 fornms a

~ judgment BfpdOcabet ber tué PobsehbeifvenenbnPl apbe@robjrtaet is the |ast
-Playltem object in PlayList. If the outconme of the judgnent...fornmed at the

~step 8241@&5@15:%?&1t@ﬁtthéhgusugaeﬂt 1Bka¥}n5%%9bh§%mh%t@at the I ast
-Playltem object in PlayList | ow of the goes back to the step 8234
'_lf the OUtCO”E %Ebsequently, at the next step S215, the control
 unit 17 creates PlayList()_shown in FIGL 28 on thé'basisl
7Lof;informa£ién on rep:odu¢tioﬁ ranges 3pecifiéd by ﬁhef‘
__uSér:and connection;qéndition.
: Theﬁ;_at'thé next step'SZiS,rthe control unit_li-”
;éreates UIAﬁﬁIﬁfdPléyLisg().;UIAppInfdPiayLigt() includés
jinformétion'used for expiaining the conﬁeﬁﬁ# ofrPiéyList 
- ﬁo‘tﬁe ﬁser.'-Iﬁ thié eﬁbodimenﬁ, the explanation.iﬁ‘
omitted.'-
Then,. at the~#e¥t étep Sélf, the;contrbl unit~17
‘ c;eatesrPlayList Mafkﬂ In this embédiment, the- |
'exbianatiOHJis omitted. . |
Subsequently, at the next step,8218,_the control
]1unit 17 creates MakersPrivateData. in thisrembodimeﬁt,
the-explanatiOH-is oﬁittedi |
The#,'at:the next steb 5219, the control unit 17
~records a Viftua} ?iaYLiSt_file'pnto the recording medium
~ ; 10.

As is obvious from the above description, each-time
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-5241' |nd|cates that t he. cur tent Playltentobject is the last Playltem
obj ect in PlayList, on the other hand, the .processing tm mepraddce
PlayList is finished. By referring to FIG - 52,'shomﬁng a flowchart .
representing an edi'ting process tomninze" EP—ﬁap-type Pl ayL-ist,.the
fol l owing. description explains-a procedure of a 'nethod to-update Cip
and Pl ayList as part of the .editing process As shown in the figure, the
fl owmchart begins with a step S261. at which.the control 'unit 17 searches
the - reproduction range of Real ' Pl ayLi-.st.for at l'east-one reproduction
Cinterval fbe ysed ﬁﬁlaﬁﬁSVﬁﬁﬁGéEdPF&?mQﬂPQ£¥$Qr%&ﬁ%;vakﬁuﬂTOMEGroductlon o
“intervals, as ranges .to be 134 20 May 2005 del eted. Then, at the next step
5262, thereompd@btdnmtraﬂgeaouneeQ Phayinamtrmqmr&adjcmhwhend time of the
interval to be deleted fromthe reproduction range of.Real PlayL.ist.
SubSequemrleyprdhnbheteﬂ&mtn gtoep oﬁ%azlﬁﬂl&aromapmgm Filé det ermianest.t he .
Clip AV stream s deletion-start packet '(address) and del etion-end packet
(address) correspp@dlpg $ oW Hea abpyechd AR t@b@éyahteﬁgtaembaﬁba et EP map.
.- Then,. .the next step. 8264 the control unit 17 o

_ reproduc1ng EP_map-type PlayList.

As showniin the figu;e, the.flowchart.begins_With a
‘step S231 at wﬁichlfhe control ﬁnit 17 écquires |
A:informatton of 'Info.dvr, the Clip informéﬁidn'file;‘a
:PléyList file-and_a thumbnail fi;éjih order to create a
'GUI screen showing a list of PléyList objécts.stored'in

the disk serving as the recording medium 10. The control

uni£;171theﬂ displays the_GUI écreeh:thfdugh ﬁﬁe'usef ,
‘—intefface{‘ | | | |
:Then;_at the ﬁext_step 8232;7theAcontfol unit 17
-displays iﬁférmation fdrrexplaiﬁing each PlayList ijéct
on . the GUI screen.on the ba31s of UIAppInfoPlayLlst() of
reach of the PlayLlst objects.
Subsequently, at the nexﬁ step §233, the ﬁser makes
- a request for reproduction of one PlayList'object‘lr
geleéted'from.tﬁose displayed on the GUI screén through
the user interface. |
Then, at.the‘nekt step 3234;'t£e control unit 17
- acquires thé number of a soﬁrce‘packet with‘éntry'point

-time-wise closest to and time-wise preceding IN_time from
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adds one new ATC-sequence starti ng W|th a source packet immediately

-, follow ng. the above del etion-end packet. to Sequencel nfa vIhaboss to say,
‘_t he. control unit 17:sets the nunber: of the Source packet inmediately

foll owi ng the above del etion--end. packet in-.SPN ATC start. subsequently,.
at the next step 5265, the control unit -17 updates the number (SPN STC
..start)-:of a-.start packet of an STC-sequence existing on .

‘an. ATC- ' sequence-on a: post-deletion- AV stream That is to say. the value
of SPN_STC s'ta-rt is changed to a new one that keeps-up with the

post - del - ghi emcAYDSEheaan Thenimat prishef. et pileeen$266,ayitesm.coi atrol. unit
17 determ nes such offset STCid-that the: value of STGCid 135 20 May 2005

- for the STC sequansesfidistiyg #0 the AdLrssaugnseisn the cpastodel etion
“Clip AV streamis unchange Subsequently, at the next step 5267,

- Program nfQ; fog,t PSaEQSSugeJiQEEOBfGth@ Ay sheam 'f%‘olﬁpqﬁlteeq'durcenecessary

~That .is to. say, If the program sequence starts |n t he deI eted range.

 descri bedPQQE £ ﬁl@?f yg@egﬁg%ghgc g&%r nuRPeE glt%c‘ﬁ%% rﬂf‘e program

sequence: an e er “6f* sour ce ack ate y follow ng

__t he deI et edtglr}dp ac etangh ppﬂetsh%h ata e% %12168’dec0 eg:ontrol unit 17

‘Then;'at‘the next‘stepu5236,;theicontrol uﬁit 17
perferﬁe'p;oceseing of'displafed conhectien-with‘Plaerem
‘time-wiee preceding the preeenePleyItemfobject in_:
'accprdaﬁce.wieh'cqﬁnection;eoﬁdiﬁion in.case.sueh
Apreeeﬁing PlayItem exists.

SebSequentiy;'aﬁ'the-ﬁext‘sﬁep 8237;Lthe'ceﬁtrqi
-enit'17fiseuee‘alcommanﬁ’fo;the AV decoder 16 to seert é 

‘ disélay.with a pieture:at.the IN time PTS:

Tﬁeﬁ; at the neit—etep'9238;-the”cdﬁtrol unit 17
. issues a -command.to the AV deceder 16 to ddntiﬁee the
ﬂ‘6péfatidn”df”de00ding;én'AV*Stream;

Subsequenelf,‘at the”nekt step SZBQ,“the control
ufiit 17 forms a judgment ae'td whethef'or:nof the
curreﬁtly displayed picture is a picture at the OUT;tiﬁe
PTE; "If:thefoﬁ£COme'of the judgment formed_at.the step
8239 indicates.that the‘curreﬁtly displaYed picture is
nbt'a-pictu%eiat tﬁe‘OUT_timeipTS, the flow of the goes

- eﬁ'to a-Eteprszdo. wAt'the'stePVSziﬂ; the'currentrpiptufe

‘”iS'displayed;a Then, the flow of the processing goes back
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updates ' EP asap td a new one that keeps up with" the post deletion-Cip AV
stream. In this processing, EP.map .entry .referring tm sgtoweamin the
del eted interval 'is deleted and the val ue of a source- packet nunber. in EP
map; ‘that -.is, SPN EPstart of EPmap, is updated to anew one that .keeps

up: wi th the post-deletion CI|p AV stream - .Subsequently, at the next step
S269; the control unit'17. deletes -the data of the dip AV streamin the

~ interval i ndi cat ed by -above start and.end packets Then, at the next step -

527.0, the control unit 17 wupdates the.. dip |nfornat|on file to reflect

t he procé@sﬁﬁ@ Feser Seed - abéﬁetéﬁdoﬂé@@mﬁsOﬁhéh@pdamkmﬁquq g oxmefcor mat i on.
file. As shown In FIG 8, the.dip information . file. includes,. anong

ot hers," Cﬁﬁpmhﬁ(ﬁﬁep3§226 Vel i200% sSdduen celmfo()seir granspfafdd and CPI ()
Thus, information. on the aforenentioned ATC-sequence and information. on

t he aforenentumaedsSiCpsequemcatamme%ﬂnm(kxhdnnxstruhrﬁﬁéwdhmeknedlun1 10.
Subsequently, at the next step 5271, the-control unit 17 updates the, Real

Pl ayLi st hah@8SOtAs FQOWOVEr the k@RIOBHCtiON idiey wad4d ncl uding no
reproduction range of the del eted interval described above and records the

Egdated Real Playtlﬁﬁefétép §h@ﬂ, @hetesnE%&& 8heR $772orheacontrol unit
, judgment as - to whether or mot thercu;renttPlayItem object
is the lastiPlayItem.object im flayList; If the outCome

"*ef the_judgment_tormed at the etep 8241‘inaieates that-

- 'the curtent'PlayItem object is.not the last PlayItem:
object in PlayLlst the flow of the. goes back to the step
8234¢ If the outcome of - the judgment formed at the step
‘8241 indicates that'the_current PlayItem_object;ls the

-,1ast'ElayItem.object in‘BlayList, on the other hand, the

'mprOCeseingjto repro@uce-PlayList is finished.

-By'referfiné.to-FiG;;Sz showimg a-flomchart
Vrepresenting an editing process.te'minimize'EP_maprtype
PlayList,qthe foiiowing.deétriptiep explains.a proeedure
of 'a method. to -update Clip-and;P;eyLiet es part of the
-editipg process..

-Aefshown in the figure, the flowchart'begins with a
.steb_8261.at Which,thercomtrol_unit'17 searches the
reproauctioﬁ rénge ofeReaI'Playtist for at'ieast'one

S reptoduction intermal not uSed-in any Virtual PlayList

-and treats. such reproductien ihtervals as ranges to be
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fornms-a..judgnment' as to:whether or' not the editing. process ,.has cone.to.an
end,'.that is,'.whether or not all reproductlon |ntervaI§3@§§u@hed for at
the. step; S261. have been deleted. 1f the-outcone. of the judgnent .
~indicates that the-reproduction intervals searched for.at the step 5261
“-have not all. been deleted, the fl ow of the processing goes back to the
Sstep 5262.. | f the outcone of the. judgnent' indicates that the '
‘reproduction intervals searched for at the step 5261 have all-been

del et'ed, on the other hand,''the nininiZation'processing is"finished; Th-e
~ processi ngledaiteided out at the step 5263 i's .explained in detai
for-Clip-with CPl of the-EP-map type. FIG 53 is an-. explanatory dlagram

showi ng an ori gi pREnAVast EBaMexki k@ednd246a,t ¥RiCArAY AL heaw 17 1 € 137 20.
May 2005 obtained as a result of an editing process. in which the stream of

~a partial ak@nh @@UCtinen stange dihdelft dhd Q18 difife Q54 Gl u{tésﬁ\ftssuﬁe-

‘that, prior to the editing process, Virtual PIayLlst points t ime and

ClJT tl e, OV\BIGCEEQ gn frr%% %%esgfr rZ)I'J.St]:rrf:i Oo.é.t OE{.E'.S not Used by

Virtual. PIayLlst ‘are deleted in th so ‘ca ed m |ntza ion editing
process,. ggg ﬁ&gglnal AV streamis changed to the post- ed|t|ng stream shown
in FIG. 5 ¥ owm’'in the figure, .data fromthe start of the origina

Subsequently, at the next’ step 5263 - the control
unlt 17 determlnes the Cllp AV stream 8 deietlonrstart
packet 1address) and delet;on~end-packet:(address)”
Acortespbnqing torthe aeove time ieterVal-es-the'basis.ef

's;EE_maﬁ; . |
: . Then, at'the-eextﬁstep.9264, the'centrqi.unit~17
5adQS one nequTcéseQuenee:stetting‘wtth‘a sourceﬁpacket
';immediateiy-fellowing the‘above‘deletion-endtpecket'toi
"Seéueﬁeelnto,-,Thetris to say;‘thefcoetrol-usit 17 sets
7:the‘nuﬁber50f.the'soﬁrce packet’immeaiately‘follewingithe
aboveldeletiéﬁ—end padket*ih‘SPN;ATC;stert.‘
TSubseqeently,,at the next steplszﬁsyftte*control
*'unitji7:ﬁpd&tes the numberC(SPﬁ;STC_startjJOf*a_start-
packet ofean'STC-sequence existiﬁg onianéATciseqeence~on
a=post-deletiontAvnstream.- That is tQLSayf thefvelue_of
SPN*STC;startsis changed;to.e new -one “that kee§s=up with
the"post~dé£etion"AV'stream.
:“ . Then,_atsthe"next stepfsﬁﬁﬁ,-thercohtrolfunit'17f”

determines such offset STC_ id .that the: value of 'STC-id
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AV strean1to poi nt X and. data frompoint Y to the end of the orlglnal )
stream are..deleted fromthe original AV stream The folimwmpgumescrlptlon-
expl ains a typlcal ~nmethod of determining. points X and Y. FIG 54is.an -
- .expl anatory di agram show ng' del et.i on of unnecessary stream data- precedi ng
IN tinefroman AV stream wi thout analyzing the contents of the.. AV stream
Pl ayLi st points to an IN.point on the original AV stream The figure also
shows EP map of the AV stream |In order to.-decode a plcture pointed to by
the IIN point, -an | picture, starting fromaddress |SA2 is required. In

addi tion, &% etheoiTe- 9€ qURC PR L PMIh @nein PORe paitRes sqaerceequi thd. ptsl.

a : PTS mnth SPN EP-start = | SAL and pts2 is a.PTS with SPN. EP start | SA2.

If a diffacafceléet syst@nin i A Daseahet weencpingédand pts2 is at | east
equal 138 20 May 2005 to 100 nsec, the PAT, PMF and PCR packets exist ..
bet ween addr essesblsSALeand v, SAZ. tﬁhl%é%ﬂ<$tépW8267<ﬁpﬁﬁgﬂéﬁﬁﬁf6he SESF',
DVS, - ATSC and -1 SDB cases. Thus, point Xis deternmined ..to be a point before,

address | $Ak. tie aslitidines ROl N1 96 MUPLs DE-AR weu?@ya@@ryfof an ali gned ‘
unit. Wthout. analyzing. the. contents of the AV stream the _

movi ng- pi etetéreesraegord@ﬂ%r%r u N ;gPRgIAtL)
det erm ni ng p0|nt X. by using %% %%gotﬁ?oﬁgh éﬁhtlon%ﬁggﬁh

_Steps - in the deleted range described above, the number of the-

omﬁng

start source,packet'of the progran sequence is changed to
the- number of a source packet 1mmed1ate1y follow1ng the
rdeleted end packetr |
Then,-at‘the-next step 5268, the ccntrcl unitrlj
- updates'EP;map1td a'newcne that keeps:up wrth the poet;
.‘deletienkclip AV streamj:-in this‘processing, EP. map entry
"referrlng to a stream in the deleted rnterval is deleted
and the value of a source- packet number in EPpP map, that
'is; SPN . EP start of EP_map, is updated to a new-one that
| keeps up with- the post deletlon Cllp av stream
‘,Subsequent;y. at the next step 5269 the control
unitll7~deletes:the data of the Clip AV,stream~in,the"
interval indicated'by above start and end packets
-Then, at the next -step 5270 the contrcl unit 17 :
updates the C11p 1nformat10n file to reflect Lthe
processing descr;bed'above and reCords the updated Clip
> _.informatien:file;: Ashahown-in—FIé;-S, the Clip

' information file.includes,.among others, ClipInf(),
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follow ng an OQUT point w thout analyzing th

PlayList pokptachoohbs h%vp.gtm:d?_ﬂgt NeqQuhgygal AV stream The figure

“al so shows EP nmap o
sterting from SFeiAly = AP able Lobh AP, 8L ogoplBlet e

'1) ‘Find S PN EP start haV|ng a dlsplay time PTS val ue. cl osest to~and

precedi ng the PTS of "an INtime . on the systemtine. baaemay;ﬁmgd SPN

- EPst:art having a , display-tine PTS val ue precedlng t he display-tine.
_PTS, val ue- f ound- at step 1) by-At-least 100 msec.- 3) Determ ne point X at'a
.position preceding SPY EP' start found at step 2) Poi.nt X 'nmust be -on a
boundary of an aligned - uni-t . eThis method is sinple in that, in order
-'to. determine point X, it is not necessary to read out the data 'of
the' -AV-stream and to anal yze the data. I'n sone cases, however, data

unnecessaquhentemnﬁdm¢t|Gmoatamtmsb(UaﬁnﬁnemnuablyTh@Bﬁln'

~onthe' post-editing AV'stream |f the data of the AV streamis read out and

139 20 Mayn26@hadnahyzadthe. a%%memtllo%dofAT@ms%uénc@ata%dunnecessary for
" reproduction of PlayList can be deleted effectively. FIG 55 1is an -

expl anat o rdiRALABLSBANLAG 8 eolBhIAd s AkalehRliaguARECesar Y stream dat a
e t he stream

str i's aSsunmed that a video sequence

unlt 17 updates the Real PlayLlst flle so as to cover a
'reproductlonilnterval 1nclud1ng no reproduetlon range of
;therdelete&zinterval;aesctibed aboveeaﬁd reeoras tﬁe'“~:;
t \updated Real:PieyList‘file.- |
Then, at thethextletep'8272, tﬁe-centroifunit:17e
forms-etjedgﬁent:ae7to:whetﬁer drindt.the editing process

~has come*te;an end,;thet is;ﬁwhethe: etfﬁbt}all l
reﬁroductibn iﬁtertals'seefched for~et the-step;SZGi'have
~been deletea.* If the outcome-of ‘the judgment 1nd1cates_

_ that the reproductlon 1ntervals searched for at - the step
:8261 have'not*all been deleted, :the'flow ofltheﬂ
-proce551ng goeas back to the step: 8262 If the ' outcome of
the judgment 1nd1cates that the reproductlon 1nterva1e

- searched for et the step 5261 have-all-been deletéd; oﬁ
fthe other hand,“the'minimiéation processing=is“fihished;

The-precessing carried out at”the.step“szsa“isi*
tfexplaiﬁedjin:détail'for‘CIipvwith CPI of_theﬂEP;map type.
: FIGx'53-iS'e¢ explanatoryfﬁiag:am3Showing'ah SRR

original AV stream: file and-a typicalfAV stream file "
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frames: 12 BO Bl P5 where' synbol's |, P and B denote |, P.and B pictures,
respectively. Numbers appended to the synbols I, P: and B asysubti xes are
di spl ay-order. nunbers. If the recording unit does not analyze. the data of
the AV. streamin this processin the noving-picture recording/reproduction
.,apparatus 1 will.no6t. know information on a picture referred to by the
‘PTS of QUT tine. The information.  includes the coding type of the picture:
and a tenporal ref erence The. PTS of OQUT_tinme may refer to picture BO or Bl.
If the data *of the AV streamis not anal yzed, the. . nmoving-picture ,
r ecor di-ngPPégisgdcisor asarldt wf an iesdioing aweree o itheifiadt themt t he. PTS
of QUT tine refers to picture BO. or Bl. -In'this case, in order to decode.
140 20 Mayt2eeh opi et pres iBO mm@ﬁ&duqﬁnﬁnuraﬁ@blrsrdﬂunﬁeﬂjfﬁ&mlthe way, -
the PTS of picture 12 is greater than the PTS of QUT tine. That is to say,.

~OUT tine <hpts4ighene Hatationspumd craetepribe RESthl pdstuhg 12. In spite
of the fact:that the PTS of picture 12.7is.greater than. the PTS of QUT

tinme, picbhebeetd,i Yikequirr @‘d.afy(ifls@e%%qln% RiC i1y stln@:)aéﬁlﬁ det t:Lm-EhUS poi nt
Y i's determned at -a p05|t|on behi nd address |1 SA5. 1SA5 is the value of SPN
EP ?tart-whlch are on the AV stream. When stream portions not used '
- by Virtﬁal-PlayList,aré deleted in ﬁhe ééjéailed
~minimization editing_process, thé origiﬁal AV stxeam-iél
dhangea to the posf-editing sﬁreém shbwp-in'FIGa53; és 
shown in the;figure, data from fhe,start 5f-the ofigiﬁal
av stream to ﬁoinﬁ X and_data‘fr§m p6iht.Y“to the end of
-the:drigiﬁalrﬁv stream areadeléted kfom-the,qriginal.AV
Stream; Thé fol;dﬁing descriptipn‘exélains a.tYPical]
rnmethod of determining poin£s X_and_Y_

FIG. 54.ié an éXplaﬁgtory diagram showingidelepionr
of'unnecessary-streaﬁ daté_préceding iN_tiﬁe;frqm,an AV
stream without analyzing.the coqtents of_thérAVrétfeam.
PlayList points to an IN‘poinﬁ_onlthé'Original AV stream;

- The figure also_shdﬁé,EP_ﬁap of the AV stream. In order
to decode a picture pointed to by the IN point ‘an I
-.picture startlng from address ISA2 1s requlred In
addltlon,_after p01nt X, thetPAT,.PMT and PCR packets are
‘required. ptsliis a PTS with'SPN"EP;start - Isal and pts2
>+ is a PTS with ééN;EP_start = ISA2. If a.difference in

system time base between ptsl and pts2. is at least equal
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|nned|ately succeedlng address | SA4 in. EP nap P0|nt Y nust al so be on a
boundary ‘of an-aligned unit. Wthout analyzing thecontenﬂSMeizmbe

ILZAV stream the noving-picture recording/reproduction. apparatus 1-is-

‘capabl e of determ ning point Y by using EP nmap through -execution of
the.-follow ng-steps of: 1) Finding SPN EP-,start having a display.-tine
PTS wvalue closest to and succeedlng the"PTS of an QUT-tinme on the system
ti mebase 2) Finding SPN EP start' having. a dlsplay time "PTS val ue

i medi ately succeeding the display-tine' PTS val ue found at step 1 3)
Deternlntﬁglﬁélm@@¢ atthe godl.t iRMT suot cethk ngaSPitEPesiattbetwéeonnd at. step
2. Point Y nmust be "on a boundary of an.aligned.unit. This method is S|nple
in that; addorderst SA114hR Ay, 2605s GetlelsrinaiPaiMtaty,lidadts vHd
- necessary to read out the data of the AV streamand-to analyze the data. In

sone casgssrhopewer aTdat andnNeess sided OF THRIY 0QIatiork afs Pl ayLi st may
'|neV|tany remain on:the post-editing AV stream |f t:he data of the AV

‘stream i geteadiaul .aRd anal YAadd i &ies.aL N Aatb o8 9§APO' Mo Yaga 04
unnecessary for reproduction . ofPIayLlst can be del eted effective y

p01nt X must be on the boundary of ar . allgned anit.
.Wlthoutanalyz;ngthe-eontentsof the AV stream;
the mbvingépicture‘recording/feproduCtioﬁ‘apparates 1 is
tcapable of- determlnlng p01nt X by u51ng EP map through
executlon ef the folloW1ng steps
1)‘F1nd SPN_EP start hav1ng a dlsplay tlme PTS valee‘
' closest to and precedlng the PTS of.an IN time ‘on the
eystemxtlme;base. | | |
-2)'Fiﬁd SPN_EP_start haviﬁg'a~diepiay;tiﬁe PTS.value
preeeding~tﬁe display-time.PTSVvalueTfound*etretep 1) by
rat-least;loo msec. - - | |
-3) Determine point X at*afposition-precedingLSPN;ﬁP;start
found at stépr2).':Point-X mest be:dn'a:bduﬁdery'of‘an"
:aligned“uniti‘ | | ‘
"‘fThiSSmethod_is-simp;e'in~thet; in‘order to
determine point X, it is-notleeCessary to read out the”
._ﬁdata“of tﬁeTAV stream and ‘to analyzefthE"date.“In some
'cesee} howewer, .data unneceesary‘forjfeprodﬁction’of
. PlayList'may'ieevitably remain on'tteprSt«editingeAV

stream.'VIflthe data of the AV stream is read out and
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FI G . 56 shows .an expl anatory flowhart representing a nmethod to reproduce
Pl ayLi st of a TU nap type. Pieces of processing carried auia@tzosteps 5300
to. 5302 are the same-as those carrled out at the steps S2.31 to 5232 of
the flowchart shown in FIG 51.: To put it in-detail, as shown in FIG .56,"
the  flowchart begins wth. the step S300 at, which the control .unit 17
acquires'infornation of .Info.dvr, an O ip. |nfornat|on file, a PlayList
file and a'thunbnail file .to :create a GJ . screen for dlsplaylng a list
of PlayList objects stored on-a. disk used as the recording . mediuni10.
Then, at ¥ Yisd %ﬂ(ﬁ?3§ﬂMEn%¢k9%oﬁfrE¢10ﬁlK 192tz sphagsessdoy mat i on
explalnlng each of .the Pl ayLi st - , 0bj ects displayed onthe GU screen' on
t he basi §oaf rqprdgﬁqﬂﬂqﬁ(ﬂazﬂmgxﬂiétoéaeabh PthytedtebbeciveBubsequent |y,
at. the next step 5302, .the ‘user nakes a request-for reproduction of one
Pl ayLi st. obj ect F142 26 WayaROexpdelreaicad, fdieyidx0sthokisg ay ek ibd he GU
screen through the user interface. Thén, at the next step S303, the control

unit - 17 . o&C@lﬂlreQinIghQn&h(idfe%%ﬁ A Gtk I ¥a 01 P61 Dby ih@ AY Gageam by
referring to . TU nap "information. To be nore specific, the control. unit 17 .

acqui respbhetHM%utofan%awl% Hﬁ?e‘%aﬁ’\ét@f afh@rw Ys P44 time-wise
closest to and o
PlayLlst p01nts to the OUT p01nt on the orlglnal AV
l-stream. The flgure elso shows EP _map of the AV stream
[It is assumed that a v1deo sequence startlng from
_VSPN_EP_start =7ISA4 is the‘following series'of picture
- frames: | | |
T I2 BO Bl PS5 -
, where symbols I P and B denote I VP and B- plctures,
respectively; Numbers appended to the symbols I, P aﬁd,B
':as suffigesdare-dlsplay-order;numbers.'Ifdthe,reCOrding"
-unit dbes not aﬁal?ze‘the data of the Avﬁstream'in'thisz.
ptocessisg,'the;movihg¥ﬁicture-recdtding/reproductioﬁi,
bapparatts 1:wi11_not_know infotmatien on a picture
reterred toiby'the.PTS ofVOUT_time. .The informatien.*‘
.ineiudes the coding type erthe bicture and a temporal
:references The PTStof OUT_time may refer to pictureBOor
AcBl.‘ If the data of the AV stteam is not aﬁalyzed{ the.
-meviné-picture'recording[reprbdsction.appatetus_1,is'not‘
~ . aware of the fact thetsthe.PTS of-OUT_time_refers*to-"

picture B0 or Blf -In this case; in order to decode:
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pr-ecedi ng the arrival time of INtine of ‘the present Pl ayl tem dbj e(‘:‘t'.
Details of this processing will be described later. Subsegaentdoy, . at.the

next step 5304, the'control unit 17 reproduces a packet i ndi cat ed by the
~nunber of the packet with...such an entry point and: suppl ies.the
‘reproduced. , p. acket.to the AV decoder 16:. Then,, at -the next step 8305

the control unit 17 forms a judgnment as to-vx/ne't her or not the arrival tine
stanp of the. "present packet -is the. same-'as or |ater than that '
.of .:the/QUT time packet. if the -outcome of the judgment. indicates that

t he arri-Palc tunes §t0arﬁ3150f131t h@mmtlmardxerequirednelB;heﬂ:hé heagame as nor
later than that 'of the QUT_tinme packet, the flow of the processing goes

on to a shep ES30GE Atid¢herstEp 5306 etercamamolcienidrs 19f oepr eduees the.
next: packet and :supplies the next packet. to. the AV decoder 7T6. Then,,

" the flowrakt tlrset@rm@ssncm: MR Mys 2000 r oestHacknt grthe step 5305.
'If the outcone of the judgnent formed at the step S305 i ndi cates that the

-arrival dehoR est @R @frst e RieseMe PACcket i S hhe sams rFeS éa% . than
t hat of the OUTWIine packet, on the other hand, the flow of t e processing

' goes on t;geapﬁ'tse%fS?chtlﬁte the. Jhét%?‘égg%f lgpgﬂet%%ntﬂﬁ g |5U.£,7tl§1g‘rrrs a

Judgnent as to whether or. not-t ayl'tem ob

plcture 12 is requlred for. decoding plctures BO and BIL.
Thus polnt Y 1s-determ1ned at a p051t10n behlﬁd
address ISA5 . ISAS is the- value of SPN EP start
1mmed1ately succeedlng address ISA4 in EF map Po;ﬁt3Y
f_must also be on a boundary of an allgned unlt |
Wlthout ana1y21ng“the centents-nf~the‘AV'stream,-
:the mov1ng plcture recordlngkreproductlon apparetus AL 1s'77
capable of determlnlng p01nt Y. by u51ng -EP map through
-executlon of the follow1ng steps of: 7
11)'Eindisg'SPN;EP;start having-a‘displayetiﬁe‘PTS'Value
'closest to-sndmsucceeding'theﬂPTS effan_OUTftiMefothhg.
system.timewbase_,f | |
:2).FipdingSBN;EP;stert‘having'eAdi9play4timelPTs velue
-eimmediately succeeding therdispiay—time“PTS»veer found
at step 1- | | |
_3) Determining point Y at a pOSition sﬁcceeding‘-
“'SPN;EP_startsfoundietAstep-2{ -Point'ijustrﬁekonfaT.l
o beundary of an‘alignedtunit; .

,This=methodais simple in that, in order: to =
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.is the last Playltemobject. If the outcone of -:the. judgnent indicates -
that the present Playltem object is not the |last Playltem eRjeatos the flow -
of the processing goes back to the step 5303.. If the outcone of 'the

j udgnent indicates that the present Playltemobject'is the |last Playltem

obj ect, on the other hand, the control unit 17. ends the reproduction of

Pl ayLi st objects. . Next, details..of the proceSS|ng carried out. at the

st ep. S303 of the, flomchart shown. in/FIG" 56 are.explained .by referring
toa flowchart shomn in FIG 57. As shown in FIG 57, the flomchart begins
wi t h. 5400 SHFEH NEn @odrit Yol i s TP taGtRA§ £8A TRt adl aiet ofheit c_j d making
follomﬁng relation . between. INtinme of -Playltein and offsetarrivaltine
[atc id] d8fta P \relys AV) sticlehm and us offlatzarsieaatd me Ipasomed] <r .
IN-time. Refer to the syntax. shomn in FIG 26.-144..20 May 2005 Then, . at

t he. next cetses  SdVevielre “darta alnnenids sk yacij I‘J:&ﬁn&:iﬂli’btalon\tai ue of i. that -
the start time of-the ith time unit in an ATC- sequence specified by above

atc id (Playtdst miaye ihava-dadlyl iddmaid o tinep¥se ddiasesf Aw and
preceding IN-time. Refer to Eq. (2) given earlier. Subsequently, at the

next stept24@a. the ﬁlQé‘t&Qta BRI tnUaVS@&%&H Ebmfeﬁa' Bu%t th[ atc Id] [ii o
f or the above

. analyzed in determlnatlon of p01nt Y data unnecessary
‘::-for reproductlon-of Playtlst can.be deleted effectlvely
FIG. 55 shows an.explesatory.flowchart_repreSentmng .
. e'methed'to'repreduCe flayList ef a Tﬁ ﬁap type.
rPleces of proce551ng carrled out at steps $300 to
5302 are’ the same "as those carrled out at the steps 5231
';.‘to §232 -of the flowchart shown in FIG Sli
- To- put it in detall as showq in fIG; 56., the:
'flowchart begins with~the step Sétoiat which the control-
" unit 17 acdulreseinfofmation‘of Inf0'dvr aﬁ Clip: :
p informationffile; a PlayList- flle and a- thumbnall file“to
‘:create-a GUI screen for dlsplaylng a list of PlayLlst
%objects-stpred‘on'a‘dlsk useq as the recording'mediumﬂloe
'-_Then,at'thenext-step S301;-the cqntrol-unlt'i?'“
displays information esplaining each of.the PleyList'
-vobjeets displayed on'the_GUI~sc:eeh‘0n the basis of
]@UIAppInfoPlayList() of each PlayList object.
j' _ Subseguently, at the next step S302,:the’user}makes

a request for reproductiOn of one PléyList object ’
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.1 as the address. of an- entry poi nt - Then: , . the processing 1s ended. By
~referring to a flowchart shown in . FIG 58 t he ';follqwi@gydg@gription
expl ai ns.-a"nmethod to-update Cip and PlayList in an editing process to
~mnini.ze TU. nmap- type PlayList As shown in the figure, the flowhart begins
Wi th S500. at which the control unit 17 searches the reproduction range, of
Real PlaylList for at |east one reproduction interval not used in-any
Virtual P'layList and treats such reproduction intervals as ranges to be
del eted. Then, at the next step 5501,. the control unit 17 -acquires the
start tlﬁeleaﬁEérir@alUMQﬂ@zﬂuﬁnﬂayeﬁubnttMe ¢@h scresml throedhof an
interval to be deleted fromthe reproduction range of Real PlayList. .
Subsequehhkeyusar theemérizeS502, the.control!unit 17 145 determnes the

del etion-start packet (address) of. the Cip AV stream and del eti on-end

-packet - (addr ess)heor r&spohdi ngxtosthe 8howe tdhEe doMielosalunQn ke basis of
- TU_map.. Details of this processing will be described later. Then, at t he

. next st epc§b9Best BReCORlEak sURiet ah7 erBA4s e, NeYE ATi(s spaugnce, st arting
Wi th a source packet |nned|ately follomnng the above del etion-end packet
tO lby referrlng to TU _map 1nformat10n To be more specific, '
. the controllunlt 17racquires,the numbet‘of a»sodrce_.
packet.with'an entry point timeriee closeet.to and-
pfecediﬁg_the arriﬁalrtiﬁe of INétimefof*the preseet
PIayItem‘object:,-Details of this processing ﬁill:be :
descIieed‘latef. |
.‘;l,-:k Subseqaently; at the next step S304 the'control‘
7un1t 17 reproduces a packet 1nd1cated by the number of
the packet w1th such an- entry p01nt and supplles the
-reproduced packet to. the AV decoder 16
:Then,iat the nextfstep SBOSf thercontrol'unit 17
dformSwa judgﬁent as tOTWbether or not the'arrivai'time~
:?stahp of the.preseat packet'iSJthe.saﬁe'as ordiater7than-
'*fthatrof'the‘OUT;time‘packet.- If theroutcomeeofdthe
.yjudgment iedicatee that thekarrivalktime stamp‘of_the
'Dreeent;packetﬁis‘eeither the same ae'norlaterthan that
*iof thejQUm_timewpacket; the floe_of—the-precessing-goes 5
.on to a stepls306. .A; the step‘s306, the cohtfbl unithi7
~ reproduces ‘the - next packet and supplies the nekt packet

to. the AV decoder 16. Then;~the‘flow,of“the processing’
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Sequencel nfo. That is to 'say,r the control unit 17 sets the nunber of the
source packet imrediately. follow ng the above del et i’ on-@ngapagggt i n SPN
ATC start. Subsequently, at the next 5504,. the control unit 17 updates TU

map so as to keep up wth. a post-deletion. cnp AV-stream as follows: --A
dat a. entry. - of SPNtlrre unit start for the, AV stream interval to be
deleted is deleted.- ,--The' start time of the first time unit on above new
ATC- sequence is added. to TU ) map :as offset- arrival-time for . . .this

ATC- sequence The val ue of . the source- packet nunber in TU map is updat ed
or., to YRR Fpd fike sBAN 3. udit Htarquinfome -1 -1 s changed so
as to keep up with the post-deletion.Clip-AV:-stream Then, at the next

st ep: S505, uddren tc dinmmed i teHey ko 298 MhyiR0086atdesethatt | kRedata of t he
Clip AV streamin the interval indicated by the above start and end packets

Subsequertinivadt ttie repdmpSEI6, tHdherasdnol padkét 17s upaat §§méngsr ecords the
Aipinformation file to.reflect the above processing. As shown in FIG 8,

the' d i poxr niaferatiiem fida idx|weHurDNge %Q&Eet nf 9% Mtk 0§ n Sk pl nf (3
Sequencel nfo ( ) Programnfo ()-and TPl ()’ Thus i nformation on the
afOrenEnthBEdtﬁgcfl%ﬁﬂQﬁﬂQﬁflﬁ%oce551ng goes on to a step S307.
At the step 5307 the control un1t-17~forms a
'ijudgment as to whether or not ‘the present-PlafItem‘object
"_1s the last. PlayItem object f‘If-the.outcome of the .
Judgment ihdicatee that'the hresent PlayItem-ohject is
hOt the laet §1ayltem‘ohject,hthe tlow'ot the processing
‘Jgoes back‘to theZStephSBOB.- It the outcome of‘the R
Judgment 1nd1cates that the present PlayItem object is
.the last PlayItem object on the other hand the controli
'unlt 17 ends the reproductlon of PlayLlst ohijects.
-Next detalls of the proce551ng carrled ‘out at the
step. S303 of. the flowchart shown in FIG. 56Lare,explained
;by referrlng tO*a flowchart shown;in FIG;‘57.'
"AS shown-ln FIG. 57, the flowchart beglns with ‘8400
at whlch the control unit 17 acqulres maximum value of
hatc_ld_maklng‘follow1hgrelatlon.between_Iﬂ_timeof
‘PlayItem and~offeet;arriva1;time[atc;id]"of-TU_pah(),hold
trhe;' |
- | - offset_arrival;time{atc_id} j;-IN;time

Beferjto'thetsyntax«shown-in FIG:;ZG.
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recorded on. the recording nmedium 10. Then, . at the next step 5507, the
control unit 17 updates and records Real PlayList file' sm asyt@osover the
reproduction interval except the.reproduction...range of the deleted
reproduction interval. Subsequently, at.the.next 5508,. the controi unit 17
forms a judgnent as to whether or - not all the ranges ,exam ned.at. the step
S500' as' obj ' ects of del etion have been deléeted. If. the outcome of the
judgnent indicates' that the exam ned- ranges to. be deleted have not

al.l -been del eted, the flow of the processing goesback to the step 5501.. If
t he - out cone ofTbﬁ@ j Bdgtiuet nexidistmess4tit tie coexant neditapges to be
deleted have all been del eted, the other hand, the nininization. processing
i''s 'finiastuyd.raderauchdet axd]me)foﬁ)rbcelsstngheaétaed elieabft #8eS5@2 of the
fl owchart shown in FIG 58 are explained by' 147 referring to a flowchart

shown i ntEm@ Wbt A shiowrd sdddend®, spbeitlenchar bnbegi ascWihh a . step
5600 at- whi ch the control unit 17 acquires atc id of an ATC-sequence

A ncl udi ng 7ot @ftla rand ieRd JddTB% 10f1 BN 1 4 N SRy B3 L0 Bosdetetsdapdnen. at the
next .step 5601, the contror'unlt 17 acquires-such a. val ue of%i that

t he' starbr@crgalglfg tre viilld AR U |tE|]q;1 tmt %esne%g £, Spec| fied by'
[ ,

-above atc |d (TU_start tlne atc i W sé c osest to and
o - ' Subsequent;y, at the next-step 5402, the-control

-.iﬁnite17 uses SPN_time_unit_start[atcﬁid]{i} for the-abbve.
-Jites,thefad&rese:ef:eﬁ ehpry boiht.giTheeq the*pfoeessing
 is ended.

Byfreferring-te-a f1owcﬁaft_sﬁewninhFIG.~58,the
-fellowing'deseripfion explains'e“meﬁhodfto;updéte clip
. énd‘PlayList inzan_edifieg'pfoeess.to minimize TU;map?
, t&pegPlayList;:~-- | | | |
| As showhrin the‘fiéuie,_the fiewchaft begine‘with‘
'.SSOdsat.whicﬁ:the,control unit 17 eearéhes the -
yreproduction range‘ofeRealVPlayListgfof'eﬁ least eﬁe
~*-reproduct10n 1nterva1lnot used in any V1rtua1 PlayLlst
-ﬂ-and treats such reprocduction 1ntervals as ranges to be
deleted | |
:The'n', at the ‘-ﬁ‘ext: step ‘S501, the control unit 17

:,.acquifeSwﬁhefeterttimev(an'ar;i#al'time}'and the end’

W.time’(en arrival time) of an igterVairtd'be”deleted-from

> .7 the.reproduction range of Real PlayLietL |

- ‘Subsequently, at the next S502, theucontrOI‘ﬁﬁit 17
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f ol | owi ng- the start time of the interval to be deleted. Refer to ' Eq. .
.(2) given before. Subsequently, at the next.step 5602, $he1a g ontos0l unlt;.17-
uses SPN ti nme-unit-start (atc_i.d] [i] for the above- val ue of i. as the -
address. of a start packet to be deleted. Then, at the next step 5603, the.
control unit 17 acquires such a val ue of | that the start tine of the ]th
time unit -in the ATC-sequence speci fi ed by.above atc id  (TU

start tinme[atc_ Id][j]) is time-w se closest to~and precedl ng the end tl-'rrEj

of .. the, interval %ﬁbe deleted. Refer to Eqg. (2 gl ven before. -
Subsequeﬂ{sltﬁrmafletghe Qﬁlﬁtéﬁns@d@r‘t HeAElomE r rdqy ) 19f tes SPN tine

uni t start [atcid) [j] for above value of j as the address of an end
acket t5lhB #¥ &tegamapdd iz -GGG CIe0t | (addnesml e fl owchart
p.
representing processing to update a Cip. .information file in an editing
process F@rﬁ?ﬁPﬁPQenEPtﬂaﬁhﬁyp@omaa;ﬂ_llmestuwai‘vamsbrrmmte Vipes iR ayf i st. . As
shown in FIG 6.0, -the flowchart begins with a :step S70:1 at which the
control . THikan7 fhewsibs|afgnens pﬁSctera.\A’@eTwh&ﬂ_ be @elkcrRbaylist i's 'EP
map type PlayList. If the out cone of the judgnent indicate's that Pl ayLi st
s EP. mapat«ype Pl ayL| st, the flow of the- proce55| ng goes on
,. Then, at- the next step 8503 the'control unit 17
adds one new ATC- sequence startlng w1th a source packet
'1mmed1ate1y‘fqllow1ng phe above‘deletlon-end packet to
Seguencelinfo. iThat‘is to say, the thtrc1‘anit 17-se£s
" the number Qf.the‘source-packet imﬁediately‘folldwing'the
above.deletion-end packet in SPN ATC start. .
‘Subsequently, at the next S504, the control unit 17
updates TU map so as to keep up with a post—deletionhCIip
AV -stream as fcllowsf-
-=A data. entry of SPN;time_unit_start for the AV stream
‘interval to be deleted is deleted.
= --The start time of the first time unit on above new ATC-
- -sequence is . added. to TU;map‘as,offset_arrival;time.for‘
.this ATC-seduence‘
'_,-JThe'value of the source-packet number in_TU_map-is'
w+updated or, to be more specific, SPN_time unit_start of
» TU_map is changed so asitorkeep up with the post-deletioﬁ
. Clip AV stream.

Then, at the next steppSSOS, the control unit 17
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. to a step S704. At the step S704, the control un|t th 7
S nf t t o RN s" Mols fisl 5 ee e
i nforma h@ﬁa@%s QﬁdCEeEoﬂ@ ﬂﬂg\§¥1 1ﬁ%§¥ﬁa fﬁ’f% s P%ﬁ% inFG

~del etion-of a portion fromthe ream

. j58 thi Stﬂ%c’%ﬁﬁ%“gro%e%%r GlgBd Ryt ﬁBwkhgn%?B S§03 the Clip

to a step 8762j At the step S702, the control unit 17 updat es the dip
information file so as to keep-up with the del etion of 2o May 2005

portion- fromthe AV stream To put. it in. detail, the control unit

17. updat es: ATC—sequence information (at the step 5264 of the flowchart .

‘shown in'FIG . 52), STC.-sequence |nf_ormat|Qn (at the steps:-3S265 and _
' 5266- 0f ‘the.fl owchar t shown in FIG 52) -and program sequence information,,

i f .necessary, (at the step S267 of the flowhart shown in FIG. 52). ‘Then,

“at.the next step S703, the control unit 17 updates information of EP-nap
S0 as t.odedeprasp thiet hiattwe o fdedted icn pfaw wéarﬁ)mﬁr@ﬂé iheeAVastream In
the flowchart shown in FIG 52, this processin=g s carried. out at the

step: 82eanﬁheeteeheyp&meeeﬁdﬁkIstayﬂkﬁhdJéﬁh2§£&¢@t3005 It the outcome of

“the “judgnment formed at the step S701 indicates that -Pl ayL| st |s

TU_nmap-type Pl agbbstquentibe gihehehande LBl Qw0 #ﬂ}gr A Q n,gegﬁ:rsmgn

owchart

1nformat10n flle 1nc1udes 'among other 1nformat10n
CllpInf(), SequenceInfo(), ProgramInfo() and CPI (). Thus,
1nf0rmat10e on the aforementloned ATC- sequence is
recorded onlthe'reCOrdleg mediumrlo; |
V_Tﬂen.lat_tte next step18507,.thecentfbl Unit-l7,
_updetesrend records Real Pleyﬁiet“file‘so as td eover-the.
reproductlon 1ntetval except the teproductlon range of d_:
“.the deleted reproductlon 1nterval
Subsequently, at,the‘ngxt_5503;'theicentf01'ﬁnit"17e
forms,aljtdgment as to whetter or net all the ranéeé’
'Jexamleed_at'the step SSOO‘aslobieeté'ef deletidﬁ have
\beeﬁ-deleted. "If thé'outcome'of-the”judgment lﬁdieateeh
that the examined ranges to.be deleted have’ not all ‘been
‘deleted the flow of’ the proce851eg goes ‘back to the‘step
8501 If the ‘outcome of the Judgment 1nd1cates that the .
_ examlnedrranges to be deleted have all-beep deleted, on
:the‘Other hand, the midimieatienlbrocessiﬁé;iSTEinished.
f - . Next,”details of pfocesSitg'carfied eut”at”the'ésqz
A'of‘the flowchart shown in‘FlG; Sﬁ'ére explaiﬁed bf"-
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Subsequently, at the next - step 5705, the. control unit 17 updates.
information of TU map so. as to. keep up wth the' del eti onzofvag mnmtlon from
the AV-stream. In the flowhart shown in FIG . .58, this processing is.
carried out at the step 5504. Then, the pr ocessi ng is ended. The follow ng
description explains a nethod of setting a.value' of -connection condition
shown in FIG 29 for Playl.temdata also''shown in FIG 29 of PlayList
shown in FIG 28 in a-case wherein. ATC and.'STC-discontinuities are .
gener at ed when., the AV stream of EP map- type PlayList is recorded. -Fi r'st
of all, &FSATHITh tethekhouphant sshewmn inhB¥EngSATC and. STC
dlscontan|t|es and Playltemis explained. FIG 61 is an. explanatory

di agr am showi ng2& caownj i o Ich BB e yieowt eyt € shegtnsphithiaito two

Pl ayl tem 150 20 May 2005 objects on a boundary between.two ATC-sequences
On the . lsdemd&60 bettwedn ¢mot AT Gsegoencesitt be STGuseguence ig akso split.
Si nce Playltentrefers to.a continuous STC-. sequence, such Prayltentls al so

split inbo 2TR-amddemab)fcdBuding herboungdaayepl thReSTErsgguence. I n-this
case, the value of connection-condition.is set at | to indicate that the
Cur r ent E?hayélrtzem alj et dgéﬂr@i previous Pl ayI tem Ob] ect in such a state.
* Then, at the next step 'S601, the control unit 17 |
-i'eequiresjsuch a.value.of i that the'start‘time of tne ith
,tlme unit 1n the ATC sequence spec1f1ed by above. atc__ 1d
 :(TU start tlme{atc 1d][1]} is tlme w1se ciesest to-and
s'follow1ng the startltlme of the interval to be deleted
'Refer to Eq. (2) glven,before. -
| Subseqnently, at the ne#t step 5602, the-cdntrol
.unlt 17 uses SPN tlme _unit_ start [atc 1d][1] for the
: above'valee_of 1jas the address of a start packet to be;
deleted. |
.Then; et the next etep‘SGOB, the-eohtrol unit .17
r:aédniresrsuch a value Qf{j'that the start time of the jth
‘y_tiﬁe,unit initherATC;eequence epecifiea by above atc;id~
i(TU_etaxt_time[atc_id]{j}) is time-wise‘closest to:and
Vpreceding'the end time of the interval to be deletedt
: Refer to Eq. (2),given before, |
Subseqnently, at the next step 5604, the-contrelj
.w‘,- unit 17 uses ePNmtime_unit_start {atcuidllﬁl for atove

value of j as the address of an end packet to be deleted.
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- .course o0

‘FIG 62 is an explanatory:diagram showi ng a case in mhlch EP- map- type
PlayList is split into 2 Playltem objects on abound. ary @ﬁmmeen%5
.STC-sequences Ona conti huous ATC-sequence. The. STC—sequence Is split into 2
STC- sequences .-at"' an. STC: di scontinuity on t he conti nuous - ATC-'sequence..

" Since Playltem refers to a continuous STC- sequence, such Playltemis also
split_ int.o.2 Playltem objects on the boundary of t heSTC-sequence; In this
case, the value, of connection.condi.tion--:is set at 2.to indicate the

. fact that the. Curreﬁt'PIayIten1object i s-connected to the previous:
Playl tem obj ect Fir@.sgohia i alieglFlf@owdhdrtt: @epifdMhiald representing a
‘method to create data of EP-map-type PlayList in a process to Trecord an AV

'stream weebeieR SALG Al vk i %Wiﬂ‘%ﬁf&ﬁ?atl&ﬁefﬂfge{x?t%?' in the course

of the- recordingprocess.-As shown 'in th |gure ,,the owchart- begi ns

: h- h
Flo 43 sorsipg BEcERis oL SR et L SRR R alid glence = 1!

FI'G 43 sets paraneters oWs n =

wher e thgyp nunber of an ATGC sequence generated-in the
?U ﬂéggg rdlﬁﬁig?bcess the parameter - mis the nunber of an

STC-sequence geperated in t e co rse ﬁf the recording. .process and the

paraneter i SAT %eﬁ 8H3e Fs f PRy EREWEAG “ﬁﬁ@FﬁePegﬂnﬁoPléﬁ-ﬂTC

‘ dlscontlnlt

. E yspgi at whlch the control unlt 17 forms a Judgment

: as to- whether or not PlayLlst is EP map - type PlayLlst If
the outcome of the judgment 1nd1cates that PlayLlst is -

EP _map - type PlayLlst the'flow of the-proce551ng ‘goes on

to a step §702. At the step S702, the control unit 17
updates the Clip infbrmation file se”as.tO'keepaup with

‘the deletion of afportion-from“thefAV Stfeema* To put it

"intdetail;.tﬁemeohtrol~uhit'if tpdates:
AT¢4seduenee”itfermation”(at;theﬁstep'SZGi_of the
f;0wehart,shbwn in-FIéw 52}, | | !
-QTéhsequence isfofmation (at the steps 3265 and
8266 of the flowchart shown in FIG '52) and program-
' sequence 1nformatlon,.1fnecessary,a(at'the'sté978267 of
7 the flowchart shdwn1in:FIG.'52). | |
..Then, at the.nextestep"s703; the coﬁttoirUﬁit 17
rupdates'infotmatipn of EP_map 5o as—te‘keep’up with the
'deletion'of e‘portion fromfthe AV stfeam. Is the-
'flowchartjshOWn'inFIG;52;this_processing'is eertiedf

out at the step S$268. Then-the‘proeessingéis ended.
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generated Then., at. the-next: step 5801 the control unit.. 1.7 starts the
nt h. ATC-sequence froma packet presently being recorde@m ﬁgpggggently at
the next step 5802, the'contrbl unit 17 starts the nmth STC -sequence and
t he nth. PIayItentobJect Then, at the next step-S803, the control unit'17
: det erm nes connection condltlon of the"nth PIayItent object as follows:
For i s_ATC change = 1, connection condition-is'set at-1_. For is_ATC, change
= 0, connection condition is se't t 2 It should be noted that, for t he,
flrst Playltentggiect (m= 0), connection-conditionis set at 1'in spite

152 ‘20 May 2005 qqﬁquﬁQOWQRﬂft¢ﬁesl@ﬂ@mﬁstdf¢f@e@natftbe1Shep showmn in
FIG 62. Subsequently, atthe.next'step S804, the control. unit 17 analyzes
t he PTS<ﬁ7Qﬂ\Amﬁxﬁttm$ud@dtlhlahslsv $6r eanubpi- ngpeeeanged st ThenPTS
information'is used as information for acquiring IN time and OJT tinme of

- the other hand, the flow of the process1ng‘goes on to a - :
istep 9704. At the step 5704, the control un1t 17 updates
ATC sequence 1nformatlon of the Cllp 1nforﬁat10n flle so.

" as to keep up'w1th the deletlon-of a portion from theaAV :
stream. In.the flewchart‘shown in hIG. 58,_this.
preeessing'is.earried eet-at‘the step-8503.

‘Subseduently,.at the next step 8705 hhe contrel
unlt 17 updates 1nformat10n of TU map so as to heep up

" with the- deletloh=of alportlen ﬁrom_the AV streamrr In.the
flowcharh showh-ihifIG,_SB('this'prqcessing‘islcarried “

:out at the step15504. ,Then; the pfoCessing-is'ehded;

The'foliowingldescription.explains a.method of
setting a value of cennection_conditidn shownwin‘FIG.'ZQ*

for Piaf;tem-data aisc'Shownrin FiG.—29-of PlayList shewn
inLFIG. 28 in a case wherein-ATC-and~STC;discontihuities'
are gene:ated whenhthe‘AV7shream of EP_map-type PlayListl
is ;ecorded. |

. First of all, a relation between an Aﬁ shream
";_having ATC andsSTC'discontinuities and PlayItem ‘is

;‘explained.

T -FIG, 61 is an explanatory diagram show1ng a case in-

whlch EP_map- type PlayLlst 1s spllt into two- PlayItem
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Playltem Then,. at the next. step S805, the control unit 17, forns a
j udgment as to whether or not a discontinuity has been deuggteeds .If no
di-scontinuity has. been detected, the flow of the processing goes. back to
~the-step S804 to ..continue the processing of this step. If a' o
discontinuity 'has-been detected, on the other hand, the fliow of' the
processin oes on to a -step S806. At the step S806, the control -unit.
proces g9 _ p =oUb. Al B SR .
17-forms-'a judgnment.- as. to. whether or-not-the detected discontinuity is
- an STC dio%cont-i nuity.: The_ discontinuity: is determned to be an STC
-di scont i nw:'t‘:ilc'i% Thet Rmdpy hstvaan tegpPErnegavankieer bynreferring to
- FI'G 45. -blf the outconme of the judgnment. forned at.the step S806 i ndicates
t hat - t he:® BT P Ui EBht i1RIi AJC seanesedE, dkBeoATAEktencthes fl ow of
the processing goes on to a.step .S807.- I'n this case,, the control unit
co17- det-erarﬁ,Sr?e§Pt%41a1_ - ' floret @lagtioem ireffdE 62 hasoheaiuseswded in. -In
~this state,'. an STC. 153 discontinuity has been generated ‘but no
~gener at i fwfenge ARG ah sdentl et tys hebsbespl det est8d2 Aiabheegt ep 5807,
-the follow ng. processing is carried out: (1)’ INtime and QUT -tine of the
.Mt h- Pl agbfemtebjoectchar @iy esle €2d 8tc- £83ubsc8TC Fhangs < 0se,
:the_va}ug of Coﬁnectiohmconditibn'is Set at 1 to indicate
that_the Current;PlayItem.objéctﬂto the previous élayItem |
ijéct in sﬁdh a étate} - 7
FIG. Sg;is'an expighatdry diagram éhowinQ a‘caée in
;Which-EP_map¥type PiayList is split intd 2° PlayItem
ijécts on_a;bbundary.betweeh-é_STC-sedueﬁces 6nfa‘
‘QOntinuoug ATCfsequénce. :The STC-ééquénce is sblit into 2
STC-Sequences atjan STC:dis¢ontinuity on thegcontinudus '
ATC-séquence; SincejPlayIteﬁ-refeﬁs to‘a'continuous STC-
sequence, such PlayItem is-aléo split into 2 PlayIteml'
objects on the_boundary-ofﬁthexSTC§sequencé; :In-this éase,:
the Valﬁepof,connéctioﬁ;conditionwis;Set‘at 2;to'indiCaté‘
'therﬁact that the,Currgpt PlayItem object is connected to
';he.previous'PlayIﬁem'object in such a state.
‘FIG. 63 is a flowchart representing a method to
create data of EP_mapvtype‘PlayLiSt-in a process to
record an AV stream wherein ATc_énd STC disébntinuitiés~

».  ~4are generated-in the course of. the recording process.

. As shown in the figure,*the=flowchart“begins with:a
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Then, the flow, of the. processing goes back'-to the step 5802 at which

t he next processing is carried out. "This tinme, since is:AR&y clvange = 0,
connection condition of Playltemis.set at.2 at the step.S803.. If the.
out cone of the judgment forned at the step -S806 indicates. that the.
detected discontinuity is. not an STCdiscontinuity .on the other hand,
the flow of the processing -goes onto. a step 5808.- At the step 5808, the:
control-unit 17 forms. a judgnment ~as to whether or not the ,.

detected. dj scontinujty has_ been caused by a recordi ng pause/ pause release
The recorﬂ?%ﬁ P24 et patiBéchebgs 6ons rodn uaidntl 7i ishehinchint Facr.edar di ng
process is- temporarily. suspended- before. being. resuned later on. If. the
out cone cﬁe¥%ep?%@@ﬁ§ﬁ¥sfeﬁnédléDWSthe sOepm 5808 amddi cat es t hat

t he, det'ect ed' di scontinuity has been caused by a recordi ng pause/ pause

rel ease, ihdA\t@mewhencanttl]l7wlerer cheepatrhaktet ATCsdit5@0ALIMBWLL Y has
been. 154 20 May .2005 generated and an STC di scontinuity will also be - . -

gener at ecbfmeoh ATdes ¢peest 8t genboUBeiNifil Ghebloduet g5t Rgefact that the
recordi ng :process was once suspended.. In this case, the flow of the '

proce55|m;qyxﬁhny1ﬁﬁbéb§§ept§60§a§£meﬂQkCH EQetBQ|EQMFQ9 BEOGESSI Ng '5
carried out: (1) INtime and. QUT_tinme of the 't h ay ten1object are -
achIredSTC sequence generated in the course of the recordlng 7
process and the perameter is ATC _Sequence 1s a flag
rshowlng whether crjnot aanTC'diScontinuity_has‘been,"'
generacegf_ |
Then;nat:the-nextVstep‘SBCi~ the control unit 17
fstarts the nth ATC sequence from a packet presently belng_
-,recorded,;- | |
Subeeqnently, et tne nexn step 5802 the'ccntrdi;'
unlt 17 starts the mth STC sequence and the mth PlayItem
object
Then,‘at the next step- 8803 -the control unit 17
->determ1nes connectlon condltlon of the ‘mth PlayItem .
ﬁquectlas-follows: .
- For is;ATC;change = 1,'ccnneccion_ccndition-ie‘Set

at 1..

For-is;ATC_chnnge 0, connection_conditicn-is'set,
at 2.
.It_sheuld_be-thed.thatTefor the first PlayItem

. object {(m =_0),,ccnnection~conditien isnset'at 1 in spite.
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~(2) m+- (3) -n++ . . (4) is_ATC change Then, the. flow of the processing
. goes. back to the step S801 at which the next processi iy uap xwabri ed out.
.Thi.'s time, since is_ATC --change = 1, connectioncondition of Playltemis
'set at'1l at -thestep S803. If the outcone of the judgnent formed at

-the-" step 5808. |nd|cates that the detec'ted discontinuity has —not_been
caused by.-a recordi ng pause/ pause rel ease, on the-other, hand, the
processing to- record the AV streamis ended. The follomnng descri ption--
“explains'. a_method - of ‘setting a value of connection condition shown--in

FIG 29 Cdr Pite iasmthata B osshbanisnAEEGeren? GlroRl aphicsthskawn . in
FIG.-28 in a case-where-in an ' ATC discontinuity is generated mhen the AV

~stream oft AT E#&p- t&gpe- Pl ayLi st-is 155 20 May 2005 recorded. First .of all, a
rel'ation between an AV stream having an ATC di scontinuity and Playltenlls

expl ai ned: Fl G SGbseguantaypl anattorey H-agrswe s oy N9 @hgaégntpoyml ch
. TU.map-type PlayList i's split into 2 Playltemobjects. on-a boundary

. bet ween. 2nATCigequengess SﬂHtCQE’TS PcL.@yat@{TaéSf ?ﬁél&@eé &‘H“EhQURVS
STC-sequence such
stream belng recorded The PTS . 1nformat10n is used as’
“1nformat10n for acqulrlng IN trme and OﬁT tlme of
‘- ‘PlayItem
:Theh,_atrthe next:etep SBbS, the control unit 17-
' forms a judgment as to whether or not a dlscontlhulty has;
-been detected If no dlSCOﬂtlnultY has. been detected the
;flow of the proce551ng goes back to the step 3804 to
:¥c0nt1hue the proce551ng ofrthls step; If a'discentinuity
‘hes-been'detected, on the other hand, therflow:of“the
o erQCBSSing~goeS'on:to ezstep—SSOG.’h |
o . At the step 5806 " the control unlt-17 forms a
]udgment as to. whether or not- the detected dlscontlnulty
@L 7lS en STC.dlscontinuityf The dlscontlnulty 13 determlned
to- be an STC dlscontlnulty in the same way as that_-

] explalned earller by referrlng to FIGV 45.r If the outCOme
' mofvthe judgment formed at the etep SBDS_indicates that |
:the.detected discdntihuityeie an STC'discentinuity,'the
A fldw-of the‘precessihg goes oh to a.etep,SBOﬁ.' In this
N cese,\the centrdl;unit 17 determines thatra stete‘shown

in FIG.. 62 has been reeulted-in}--In this state, an STC'
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Playltemis also split into. 2 Playltem Ob] ects on the boundary of,. the-
STC-sequence. In this case, the value of connection conm QM dos set at .
.1to indicate the fact that. the.Current Pl ayltem obj ect i's connected-to-
the' previous Playltemobject in such a.state. FIG 65.is a flowchart
repres.en.ting a nethod to create data of _TU nap-type Pl ayList in a
process.to. record an AV.stream wherei n an ATC discontinuityis generated
.in the course of, the recordl ng. -process. As shown in the figure,. the
flowchart begi ns vvlth step S831.at which the control unit 17 shown in -
FI G 43: %Jest“so%tlp%ttlatﬁetléﬁrs Peer Peyerated buhenpayemerationigfithae nunber
of an ATC-sequence generated in the course of the recording process. Then,
at the neﬂT%t%lfﬁ%B‘ZlmtJHef doret ripeunie t ddted st &t sHehes trech 980, sequence
fromthe packet. .currently being recorded.. 156 20 May 2005 Subsequently,.

at the: ne>4th€stf64)1158»813;g trhes ot i 131ruatrﬂj7ec$tcattt5 the nth Pl ayItezn
obj ect.- Then, at. the next step S834., the control, unit 17. sets

connecti onf Jdornm tdiore ofnd lermitdia a;yﬂ; tena Qbuecﬁlaagtltlem | b phoul g-be not ed-
‘that, also for the first Playltemobject .(n,= 0), connection.condition
i s.set at alcqu“ifdmte of the fact that. the state is dlfferent fromthat

“shown
_ (2) m+_,+
'(3.)' is__'ATc;change =0
-Then,.the-flow_oftthe:processinc goes backto the
rstep'SSQZfatrwhich the.uext processiug_iS'cartied outt
Thisrtime, since ismATqmchange'= 0,,connectiOn;cohditiou_.
H:of'Playitem_is.eet et 2 at'the stepeSBOBL |
If the outcome of the Judgment formed at the step o
. 5806 1ndlcates that the detected dlscontlnulty is, not an.
STC dlSCOHtlHUlty,‘On the other hand, the flow of the
processdng goes:on.to_a step S808. At‘the'step:SBOB, the
_control.unit 17Hforms a judgment'as to whether ‘or not the
g‘detected dlSCODtlHUltY has been caused by a recordlng
'4;pause/pause releaser_ The tecordlng pause/pause release is
an event in which the recording process is temporarlly .
‘suspended,before belng‘tesumed later'on
If the outcome of the Judgment formed at. the step
ﬁ;SBOB 1nd1cates that the detected discontinuity has been.
_;  ..caueed by.a recordlng_pause/pause-releasev themcontrol

T unit 17 determines that an ATc.discontinuity-has,been

154




in FIG. 64 Subsequently, at;the next step-.5835, the control unit 17
acquires the arrival tinme stanp-of the packet of the AV;&imegmubeing-'
recorded. The information'.of the arrival -tine stanp is. used for -acquiring
INtinme-and OQUT tinme. of Pllayltem Then, at the next step S836; the
-control-unit 17 fornms-a judgnent as to whether or-not a di- scontan|ty has
been detected. If .no'discontlnuity has been detected, the flow of. -the
processi ng goes back to. thes: tepS8- 35 at ‘whi ch' -t he~processing of this step
s repeated. I'f the outcone of the | udgnent formed.at the step S836 -
.|nd|catesg?ﬁﬁfaﬁeﬂl§88nPPn§TFydHé§Qd§%¥Mdéﬂedﬂéd agrPq Hee maveratzadl,  the
- flow of the groce55|ng goes on to a step 5837. At the step 5837, the
"control URPER1FikerABeas tpGegmlmwIntiat FEG -06 Indiuet e ddtee diartt d]hiﬂl)ntl nui ty
.has been caused by-a-recording pause/ pause-rel ease. The 157 20 May 2005
,frecordlngt%eu§e¢QBQSEQrereaeSS|yaanoeweneuspemdedﬂlthetheeOEéeag process
~is-tenmporarily suspended before being resuned later on. If. the outcone of
t'he judgneme fbowedfathéhprsteps$837 gokdi oat € that dchesdet qet ed
di-scontinuity has been- .caused by a recordi ng pause/ pause rel ease, the
‘cont rol  -wini¢h lﬂhéiEf@ImnﬂEﬁgt babce@s&\‘ﬂg qlsseaetrae-el bwthas been

(1) IN time and OUT tlme of the mth PlayItem object are
,'acqulred,-

(2) m++

. (-3) o

1(4)'is;ATC change ='1ft

' Theh, the flow of the proce951ng goes.back to the" :
step 5801 at Wthh the next proce331ng is carried out. |
.Thls tlme3-51nce is Afthhange - 1, cohnectlon condltlen
of PlayItem 1s set at 1 at - the step 5803.

If the outcome of the Judgment formed at ‘the step

.:8808 1nd1cates that the detected dlSCODtlnultY has not
- beenzcaused byea recordjng-pauee/pause-releaee,=oh'the7
othef-hahd{'theﬂproceSSingt0'reeord.the*AV.stream is
ended -
The-feilowing description~ekp1ains-a”methodefd
settihg a vaiue:ofcoﬁnection;eonditioheheen=in_FIG; 29
‘for-PLayItem data also shown in FIG. 29 of -PlayList shown |
.. '_in_FIG;-28 in e-case-wherein en’ATCfdiscentinuity ie

generated when the AV stream of TUumap-typevPleyListfis
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generated due-to the fact that the recordi ng process was :once suspended-
In this case, the flow of the processing goes on to a stepuS838oat which .
the foll ow ng processing  is carried out: (1) INtime and-,QUT tine of the
nth Playltemare acquired. (2) n++ .Then, ‘the flow of" the processi ng goes
back to the step S832 at which the next processing is. carri‘ed out.
This:tine.,.connection_condition.of Playltemis set at | at the step 5834.
(Refer-to the state. shown in' FIG 63). If the-outconme of. the judgnment
fornmed at the step .5837 indicates that. the detected di scontinuity.

has. . not; Fecpgafd caused by a- recordi ng pause/ pause rel ease, on. the other
hand, - the proces;sing to :record- .the AV streamis. ended. FIG 66is-a
flomchart -repre%eﬁﬁtn@f4ahtth@dr@batkeprbdgveeEPaﬁaﬁﬂtwmeeﬁmayLlst on the
basis of the value 158. 20 May 2005 of connection condition. As shown in
the figurbavihe ahomhadtmbegltnsuwttyhandaPita@at%Bhsatemmet&te cont rol
unit 17-shown in FIG-43 - reads in data of. aPlayList file.. Then, at-the
next.step. 5852, .Fithe ©onisohnuaxplddatseysdiagpanashbetinl at cas(eKm' 0). The
paranmeter K is the . nunber of PIayItentdata i ncluded, in PlayList as an -
entry. - whlch TU_map- type PlayLlst is split into 2. PlayItem

;obgects‘on a boundary betweeniz 'ATC-sequences. Since
PlayItem refers to a continuous STC-sequencet such -
PlayItem is aiso:Split into 2 PlaYItem”objects on the

boundary'pf.the STC-sequenCe.' In this case, the value of

- connection_.condition is set at 1 .to indicate the fact

that. the Current PlayItem object is connected-to the

,-brevioﬁs PlaYIteﬁ_objeetriﬁ suCﬁ'a\State.

FIG. 65 is a floﬁéhart representing a method to,
create dataref,TU_mép}type Pleybiet in a proeess to.
.recqrd,an AV stream. wherein an ATC diséontinuiﬁy,is

rgeneratedtinethe éouree‘of,ﬁhe recofding.process, |

-As shown in.the=£igqre,.thé_flowehart.begins with a
{step_SB31_at which the cqntrbl unit 17.shown in FIG. 43
ééts a parametef n at 0 (n-= 0)- Tﬁe pexameter ﬁ is.the

~number ef aﬁ ATC;sequenee generated in the eQﬁfse-of.the
fecording_pr0cess. |

Then, aeethe next stép 3832,'£he centrdl~unit'17:

s starts the nth}ATC—sequenee from theleecketlcurrently_;

" being recorded.
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‘jSTC discontinuity. If the outcone of the judgment

- hand, the flow of
'”58551 the ﬁf@éfok un'B)}7C§H8£§tihgtcond1tlon is set at 1.in splte

Subsequently, at the next. step 5853 the Contfel .unit 17 ach|res

~connection’ condition of the Kth. Playlten1 obj ect’ currenihyym@gbe
reproduced at present. Then, at ‘the next step 5854, the.-control unit 17:
forns'a judgnent as to mhether or not the wvalue.-of connection condition is

2. U:.the.val ue of .connection-condition is 2, the flow of. the processing

~goes on to- a .step S855._ At the 'step . 5855, the .control:, uhit...17~.
,knoms that. it i.s possible to contlnuously read ,out- AV .data :of

‘an. ATCSequence following AV data of.the (K-1) th PIayI ten1object ‘To

~put.it in detailSyubsedeenbhyrohtuhhe fieXtkaows. SBhat ithei sopessilbl e to read

out-: AV stream data continuously-over-an STC discontinuity onthe

-conti nuousnATCi3equente- thei nek Phayirttem ichjryel y split at the .STC
“'discontinuity in a- state like the one shown in FIG .62. -To put, it

~concretely, it |§h@@V|£U5tﬁ@aﬁextnstebh§83&3pEBQUEBhQBolnﬁg§t 1ghown. -in
-+ 159 20 May 2005 FIG .. 7, the value of the arrival tinme counter clock 255

can be MBger§ORbhANEYS 0BV ERNAN tihe GASE IRt @tﬁtﬁisy?(%?r&gé g?é;tﬁgtg;ﬁ.gr 2254

i ndi cat eszéhﬁoﬁf@t%é' H6:85 £AOpectiay ¢andidty Offlrsstneslggg op, the- ot er

e processing’.goes onto é Tt t he step

| _of the fact that the state . is different from that shown
lln FIG 64, | -
"t subsequeatly,'at;the negt etep<8835,”the'conttol
rft unit.17vaairee the-afriﬁal time stamp*of thefpaeket ef
-thé AV'Stream beiﬁg recofded."The-iaformationAOf'the-~
arrlval tlme stamp is. used for acqulrlnj IN time and
rOUT tlme of PlayItem
| Then, at:thernexteatep SSSS,;the centrolwanit 17
formsfa-judgment as-to-whethernot“not‘a-discontinuitywhas
-'beehrdetected.f-lfdndfdiscontihuity has-beenedetected;-the
EaRT fiew'ef;the preeessingegoes-backuto;thersteprQBSrat' ‘
wtichlthe“proceESing pf-this'stepfis ré@eatedu If the
"_oufcome-of the;judgment forWEd-at the-stepisEBGQindieates
_that a'discoatinuity'has been-deteeted,-on'thetether hand,
Vthe.flow of the processing goee on'tb_astep:8837.
At the.steb'9837;'the'control'unit~l7-ferms‘a
M judgmeat~whethér'pr notwthefdeteeted di9contiﬁuity hae

been caueed=byﬂafrecording pause/pause"release.‘wThe”"
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“for .exa

i's necessary to reset the ATC count er. of the reproduction unit after

readi ng out AV.data of the (K-.1)th Playltem object but beteyemtarting to
read out AV data-of the Kth Playltemobject. To put it in detail, the
control unit 17 knows that it is necessary to reset t he val ue of the :
arrival time counter clack 2255.at an ATC di sconti nuity in the repr oducti on

" nodel 'shown in'FIG 7 since: the ATC discontinuity exists on a border of

Playltem. In. the"c'ase' of the current Playltem object showni iri. FIG' 61,
val ue of the arrival tine counter. cl qck-255 .is reset at

the val ugggf: 5Flllln\9a|pausel/lpﬁéls SEEHEASE d HaketY e inditt A hyt a8 ar t poi nt
SPN ATC start of ATC Sequence2 At a...step S857, the. contro.l unit. 17
forms a j E&ﬁﬁﬁﬁﬂngagrocetsé WeettREP oA Gidey t%&ﬁrﬁ%%%ﬁerfg”{ﬁ Reng | ast
Pl ayl . tem obj ect has been. conpleted. |f. the processing of the.last
Pl ayl t eni 86BFEEEInA3 LREt OBeen conpl et ed,- .the flow 160 20 May 2005 of -the
processi ng goes on to a.step S858 at. V\/m ch the paraneter Kis increnented
by 1.. If. the olfcohe ofittdme|aligneatjhdomedtaforhedstepth@&52tiepdi cat es
that the proces.sing of the |last Playltem object has been. conpleted, on .
t he ot her s8handndtihetpsochasi nyet. detepmmeﬁslaomyﬂmrﬁilﬁys lrermleibexFl G .67 is
a flowchart representing a nmethod.to . _
-caused by a recordlng pause/pause release, the control
unit 17 determlnes that an ATC dlscontlnulty has been
7'_generated due-to the fact that the recording prOCess was -
}ohce suspended. ‘In this_ease, the-flow of the processing
7:7§oes on_te a step $838 at which the following processing
is carried out:
 (1j iN_time and:QUT;time of the nth”PlaYItem‘are acguired.
(2) n++
Then, the flow of the-processiﬁg gees-baek to the
Step 5832 at whieh‘the next'processing isjcarried out.
-'This;time,-connection;cohdition of Playltem is set at 1
emvthe step S834. (Refer .to the state shown in FIG. 63).
If the outcome of. the jﬁdgment formed at the'step
- 8837 ihdicatesathatjthe-detected diseontinuity has:not;,
 beenzcaused,byma7recording pause/pause reiease; ont. the
othef hand, the processing to recofdrthe AV stream is.
- ended.

no - . FIG.,GG,is‘e flowChart_representingia:method.to_

reproduce EP;map-type-PlayLisE'on the basis of the value

158




‘reproduce TU map-type PlayList. As shomn in the flgure the flowchart.
. begins with a step 8871.at which the control unit 17 enpioyed ioest he.

movi ng- pi ct ure recordlng/reproductlon apparatus | shown |n . FIG 43 reads
/data of.a PlayList--file.. Then, at . the. next step I
. S872,:the.control .unit.17 sets- a paraneter K at.0 .(K 0) The
paraneter.,K~ts'the.nunber of .. Playl tem dat a .included in PlayLis.t .as.
an entry.. - Subsequently, at t he: next step 5873, the- control unit 17

-Jacqui res, %onnectlon condi -t ;i on.=."lof: the ‘Kt h Playltentto be reproduced
“at, presen? ?ﬂ&ﬁecﬁtoPhﬁonﬂéﬁtonstep 5874.,  :the..control unit 17 knows
" that it is- necessary t-o reset-..the. ATC counter-of reproduction- unit after,
~reading out. AV ddt% LrRVR Ha (tRle Higmaythent boyerar bubegirervithsta. rting
“to.read:out AV data.. of the Kth Playltem object. To put- it: in detail.
-t he 'con@réFeBnﬁ§511$tkwbmshthh? cpntrolnanédssary shownr ésefFIGhe 4361 20 Nhy

" 2,005 val ue. of the arrival ti me counter clock 255 at an ATC dlscontan|ty

‘in the repeadacinodatedef shpuayLhsEl Gil&.since the ATC
- discontinuity.exists on a border of Playltem (Iln.the case of the current
Pl ayl t em obj-ect mhawn dt FHeGndod; - §EHP(EM&EDJEthéh@oﬂﬂi@E ehithe7arrival

f.tlne ‘counter cloock 255 is reset at the value of arrlval-tlne st anp of a
packet Inﬁéﬁﬁtﬁdpbﬁaﬁéﬁéf poaﬂto (K 0) The parameter K is the '
number of PlayItem data 1ncluded in flayLlst as en entry
;Subsequently,lat the next. Step 8853 thercontrol
unlt 17 acqulres connectlon condltlon of the Kth PlayItem,
:Ob]§Ct curtently-to be-reproduced at present.ki
| Then, at-the néxt'step”SSSé'{theneentrol unittlj“
forms a judgment as to whether or- not the value of
reopnectlon_condltlon ts 2. If ‘the value otr
tehﬁectioﬁ;conAitionQis 2,-thetflow'of'the’processing'
.geeseon:tefa‘step éBSS;"‘ | o
At the‘step‘SBSS, the=controltugitai7;kneWS'that:it
e ie poseible.to continubusly,fead out-AVeaata.of*anhATCQ
Asequence follow1ng AV data of .the (K 1)th PlayItem object
'To put 1t in detall the control unlt 17 knows that it.is -
90551b1e'tg read-outaAV streamjdataecbntinuouslyﬂover:an
‘STC diseottinuity‘on,thefcentinueus‘ATC-seqdencemsincet
btay;tem is'merelyl9piitfat the STC discontinuity;ih a -
't’*' "~ -state like tﬁe one ehoﬁnﬁintFIé;-ﬁzu “To puttit.cencretely;

-it is obvious‘that,-in.thetfeproductionemodel:shownuinwl
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SPN_ATCTstart of ATC Sequence2) Subsequently,’at the next step S875,.the
control unit 17 forms a'judgnent as to whether or not thg paocessi ng of the
-last Playltem object -has been conpleted. 'If the processing of the |ast

" Playlt.em object has not been. conpleted, the flow of the.processing goes:
on to'a step S876 at which the parameter Kis increnented.by 1.. If the"
out come of the judgnent forned at the.step 5875 indicates that the
processing -of the last Playltem object has been conpleted, on the other
hand, the roceSS|ng to_reproduce PlayList is ended. As.described above, on
the basisFdf-synt &4R® gadaesofudher esrdvalr higy qauntempedsickl @50 properly
manage - data and reproduction information, vwhich are stored in the

recor.di ngCAedPanmagde Faniddiuciusn evene insehe Talesof al lstaeed bod properly
verify data stored in the recording medium 10 and reproduce. desired. data
fromthe euterding Q@ErzenNH¢C26@5cmadnumut@-|n a reproduction operation.
The recordi ng medi um 10 for storing various kinds of information as
descri bed -above 1% il erensed ¢Fpical jydbyean opthealadi ske SPephe
recordi.ng medi um 10, spiral-shaped or concentric-shaped recording tracks

are  fornmeas4 Asnahewbesnthh® t68, vhNuad Béthéh%@ckhbﬁsc%hﬁétlgé jgathered-
files and files put under the CLIPINF directory
not 2, 'on.the other hand, the flow of the proce351ng goes
:on tq a ateﬁ.SBSé. |
At tha Sﬁep:SBSG, the controi'uni£ l7ranWS:that-it
Cis aeCessafy tb resat_tﬁe-ATC cauntér of.tﬁe'reprodﬁction
_:aﬁit aftér reading out AV data of tﬁa (K- 1)th PlayItem.‘
object but before startlng to read out AV data ‘of the Kth
AP;ayItem pbject.‘ To_put it 1n-detail; the control unit-17
knows that it.is‘necaésarfato :eéet the va;ﬁa‘bf the
_‘arrivalifiﬁa counter clock 255 at an.ATC‘diaapntiﬁﬁity in
;he raproduction.model shown in FIG. 7 since!thé ATC:
disconﬁinuity-exists 6n a border of Plaflfem; In the case
of ;ha current PlayItem object'shown{iafIGJ 61, far
_exampie; the;value of the afriﬁal time counter"clqck-ESS
is.fesetratﬂthe-yalua of arrival;time;stamp of a packet
indicated by start point SPN_ATé_sﬁarﬁ of ATC_ Sequence2.
At a .step 8857,;the éontrol unit i? forms a
.judgménﬁ.as:to,whether or not the ﬁracessing of the last
n ,PiayItem dbject_haa-beeﬁacompleﬁed; If-tﬁa processing bf

the last Playitem-objeét_has-not-béen compieted} the flow
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shown in FIG. 2 are stored. The gathered files are files put under the
'PLAYLI ST directory shown in FIG_ 2_ . Exanples.of the gatﬂg&gg;&mges are
files having a file name *.rlps or *.vpls:or ‘having the rips or vpis
extensi on. An exanpl e of the files" put under. the CLIPINF directory is.
files having a file name *..clpi or.having - the clpi extension. -In another
~recording area 10E, files put under the STREAM dlrectory shown in FIG 2
are stored. An exanple of the files put under. the STREAM directory i's
files having a file name *.nRts or having the. n2ts extension. . The gat hered
files are°fi FBe PRAFCRBEATL 8OBE PBaficoat StEBnSBAE ﬁécUhéththédlun110 in a
short period of time when the recording nedium 10 is nounted on the

- movi ng- piB2uerBeEeroKdiagirependutefiohyappar B ushd. ocutcomdouf delbe not ed
that, while the enbodi nents described above adopt an MPEG 2 transport -
strean1aSJadgwgntafonubﬂlptekhd stepagB5Thénddopeesf thhe phesent 163 20 May
2005. -invention is not-limted to such a stream For exanple, the present
i nvent| orpmdaelm@pbfedhtao1asDS$1taryartmordb3 &d i aad8 sl @nc MEe 2o @) Ogr am
stream As described above, in-accordance with the present invention, in a

syst em f ain I €601 6l HEr PREKE] St "BPodVs 51 £§aRLSHEPr8gudet FRAFNOEL StTeam
onto a recordi ng medi um an. arrlval time stanp (arrival tine stanp) -
1nd(ca1|rghtéﬁaed‘
o | .FIG._§7 iéé flchha;£.re§feseﬁting a method to
 1reprodu¢é TU;map—typé.PlayList. |
| ‘As shown in fhé.figuréi the fibwchart begins with a
'lstep S371 a;,which‘the cbﬁﬁfollﬁgit ljzempioyed in tﬁe.
' mﬁViﬁgepiéture:fecot&ing/reéfodu;tion apparétusll shown
'ianIG. 43 reads data of a PlayLlst flle
, Then, ‘at the_next step 5872{;the_contfol‘unit.17- 
.éets a-Pérametgr K at 6 {Ki=;OJq  Théipa£émeter:K:is'the
ﬁﬁmbe; pf_PléyItem-datauincluéeaﬁin'PlayList as. an. entry.
‘Subsequenﬁiy,-at_thevnéxt:step78873;:thelqontrdl‘ .
 uﬁit 17'acquirésconﬁection;conditibn:=n1 of:theaKth
. PiayI§em'td'be reprodﬁcéd at present.
.Tﬁén, at fhé'nextgstep88741:thefCOntrol unit 17
kqué that it_is necessafy-éozfeset'the‘ATC_COunterséf :
.reproduction_unit aften-:eading out.AV-dataaof the (K-
i %~ 1) th Plafltem objeét 5ut~beforévétéfting;ﬁoqread:outAV
o ”_dgt&gdfwthefKth PlayItém object. wTO'putfit;in detai1¢ thé

.'control unit 17 knows that it:is necessary to reset the:
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Carrival ‘time of each of the packets is also recorded onto the recordi ng
medi um al ong with the packet In addition, - information gof vap ALE- sequence
i's also recorded onto the recording nmediunt as well. The information '

represents the contiguity of the arrival tine stanps. To' put it
concretely, an array of recorded packets includes a recorded packet
address. (SPN ATC start) at' which a tinme axi s of an arrival tine base
~starts. The address is represented by the nurrber of a packet included in
‘the array. Wen:an AV streamis newy recorded, for exanple, the array -of
cont i nuous“layl‘-‘r@ec‘bfroI"el*tfa Rickistal dokee nepun oE| gleck WEscontamudTy of the
arrival tine base. That-is to say, thHere:is only one tinme axis of the
arrival tidecorgggniil thheint | the 'wegsodiarion fnodel hehdwn sin paoket 7 of t he
~array. There is conceived a case in-which a packet of an 164 20 May 2005.
unnecessarsyinsey ttihen ATC tehies canrtaiyn o t yaekied Ss | on del b ikl no@n editing -
processor.the like and all the.renmining packets can be gathered in.a new

array of [aclattem.|n(IhhicheCasge biFe tRQW AN t0f1R3TKRNS o¥BYdC! ude ‘a
plurality of tinme axes-of the arrival tinme base. In"such a ¢ase, the -

address ofshawpacketrriy ommhiret eachndfe t hehe t‘;m@w ,g{e tJ}eriaJ&ri vaI time

base starts is al so
tlme counter clock 255 1s reset at the value of

arrival . tlme stamp of a packet indicated by start p01nt
-.SPN ATC start of ATC Sequencez) |

Subsequently, at the next step 8875 the control

unlt 17 forms a judgment as to whether or not the

' processlng of the 1ast'P1ayIten object—has been completed.
If the processing of'the last_PteyItem,ebject naS'not '
been‘completed; the flow of the,proeessing'goes on to a

ﬁ step 5876 at wh;eh the parameter'K is-incremented_by 1.

If theleutcome-ofithe judgment formed:at-the.step-SBfS
.indicates that the proeessing-of-tne-lest-PlayItem'object~
hesrbeen cbmpleted,'on.the'otner hand, the processing to

reproduee Playtist'is ended.

As deseribed aboue,ron the basisref syntax, data
structures.and'rules; itrisspossible to properly manage
data and reproduetion_information, which are‘stored in |
the,recording medium.ld.' Inseddition1‘the user is also

A allowed to preperty-verify data stored in the recording

-medium\lO and reproduce desired_data from the recording
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recorded-on' the recording-nmedium In addition, in a systemused also for
recordinng ,.information representing continuity of arrival vkj meosstanps,
information representing continuity ofa -system tinme base referring to
reproduction times of AV data i's al so recorded. The information
representing continuity of the .systemtime base is referred to as
STC-sequence i nformation, which includes discontinuities of the..system-
~time. base. To put it concretely, an. array of recorded packet's i ncl udes
a' recorded gacket address (SPN STC s:tart) at which a tine axis of the
system tiTelbi8el St} t3-TenHRAMEH @8 sOPST#BpPRsent ed by the number of a-
packet .included in-the array. Ina packet array including no di scontinuity.
of the - system tlihe tegsad imige matinmiddl rfidse ok tavey i ndevegédiids  such a
way  that one STC-sequence.does not extend over. a. boundary of an :

ATC- sequeni el n fgmineht i o ;a5 pieketibed sabd6s 29 Muyl@0€stéedc! udi ng no
di scontinuity of - the.arrival tine base. It is thus possible to correctly

nmanage t hey@idtt s bya fracketicaat - abéeh tde tHhHarer edrsliofg mhiamn inogl time
base of starts, in one array of recorded packets. .Accordingly, even-if the
nunber(ﬁsﬁﬂK&EﬂﬂﬂﬂﬂﬁE&u‘concentrlc shaped recording tracks are
formed.' As shown in FIG '63, in a gathered files area 10A
Agathered flles -and flles put under the CLIPINF dlrectory
Shown_id FIG. 2 are stofed. The gathered files are files
'pdt,uﬁdef the.éLAYLISTdi:ectory showp in FiG,.Z;
'E#amples_ofthegatﬁefgd files‘aré files héving a file
naﬁe'*.rlps qr_#.vPls;dr ha#iﬁg‘the rlés or vpls
_ektenéion._lAn_examble of the files ppf under. the. CLIPINF
directory i$'filés_haviﬁg-a file némé *.clpi or having
: the clpi extensdon. -in'another'fecdrding‘area 10B, files
put undef the STREAM'diredtory sﬂowd in FIG. 2 are stored.
Aﬁ_e#ample of the files putruﬁdefiﬁhers$REAM directory id
fiies-haVing a fdie name~*;m2ts,dr'having.the m2ts
_dxtension, Thegaﬁhered files are files Fhat need torbe
read out ffdm'the récofding medium 10iin a sho;t period
'of time when'the rebording medium. 10 is mounted on the
moving-piéfuré_iecdrding/reproddction apﬁaratus_;.
| It should be hbtgd ﬁhat; while the embodimedts
n déscribéd abpvé.adopt ah MPEG -2 tfansport stream as a

: typical multiplexed stréam,'the scope of the present
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i ncreases; the nunber of dip fi.l es does not. “increase. aresult, files can

be managed with ease. In addition, since each STC-sequemgeMg§;uﬂgntlfled by

stc-id, PlayList can be edited with ease as well., In addition, even if.
-rthe_AII streamfile includes an arrival-tinme-.b. ase=: . dlscontan|ty

" and/or.a.systemtime-base ~di'scontinuity, reproductlon start. . and-.

reproduction-end tines of AV data can be nmanaged properly. It should

. be-noted that, while-the éenbodi ments. described -above use. an MPEG: 2
transport streamas a .typ:ical,nultiplexed stream the .scope of the

present .imvention is m@tInnmﬁeaatdbtéubﬂwﬁﬂsé&eédaﬂ%ﬁg¥%x%hb@%”‘ -For

‘Vexanple the present invention tan: be applied to a ';DSS transport stream

‘and..an MPEGe2 pReegham: atiadTonTRanS®d &% Al Y W%%@%ﬂé}%&@bove can
-be ;carried out by. hardware: or. software. if .:the processing is

carrled OWkreh¥ ggﬁtg@rﬁPEgrggbagﬁ g%ﬂ%%&@%gi ‘the software .can:be

installed in a conputer incorporate i nspect al har?mare 865a i
“gener al - pur pose o) o) etwork or 66 20 y recordi ng
general -purp ali&{ &@é‘léf:[béé % :IY\Q accor ancs aéﬁg pHFﬁd?Btcorrput er,

l*nediunl By i nst ing a variety of’ prograns” in ener mput er
houn TR LRk RDoRT, $h, o8 yat] Rg° e s g eet;s”eifp%nafaéﬁe??;mgt he
rlan|ng plCEream such as a transport stream onto a recordlng medlum,
:as arrlval tlme stamp (arrlval time stamp) 1nd1cat1ng the
t arrlval tlme of each of the packets is also recorded onto .
.the recordlng medlum alosg w1th the packet -In’addition
: 1nformat10n of an ATC- sequence is aiso récorded onto-the
recordlng-medlum as Weli,ﬁ The-rnformatlon'represents‘the
contiguity of the arrivalrtiﬁe:stampsr To put it -
concreteiy,'an array “of recorded packets 1ncludes a
recorded packet address (SPN_ATC“start) at which a time
" axis of 'an arrival time'base starts. The addresS“is T
"frepresented by the numoer;of a packet iacluded'in'the'
arrayﬂ |
-_'Wheh'an-AV“streamris*newiy recorded, for example,
'therarray ofICOntinaouslﬁ'recordedrpacketsrdOes not
include a'discontiauity of the arrival time base. That;is
to saf} taere-isonlyonectime‘axis'of the:arrival time -
ﬁ%d‘ basé.-'Tﬁe time'axis startssfrom_the first packet ofrtﬁe'
” 'arrayf |

‘There is conceived a casé in which a packet of an-
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recordi ng/ reproduction apparatus as neans for.presenting prograns :stored
in the recording. nmediumto the user. The recording- medidumiSdoygpi cally -
packet nedia such as-the. magnetic disk 51 including a floppy. disk, the
-optical disk 52 including a CD-ROM (Conpact Di sk-Read only Menory) and..:a
- DVD (Digital Versatile Disk) ,. a inagneto- optical.disk 53 including an MD
(Mni-Disk) and the senlconductor menory. 54. As an alternative, instead of -
presenting-the programs to the user through such. package nedia,  the
prograns-can al so be presented to the user bei ng stored in advance in
a. Rov ané!n&eﬁﬁlséa&il’slfé’or\mp@h1narté*9praé”rr@fyspaglﬁé9dﬂier?5t He @mlleﬁgfﬂpllét ure
recordi ng/ reproduction apparatus.. It should be noted that,.-in this
speC|f|caﬁﬁoﬁd1§ﬂ@ﬂsppp€§§ﬁlDwngh& Qﬂ¢g¥awkbﬁdﬂedﬂmnr&ﬂﬁewomdlng medi um -
can of co:urse:be pieces of processing, which-are carried out in ' a.
prescrlbeﬁachedercahobg thehered der mesewbulrrdy. ofn@lackikawe tdnbe executed
sequentially. That is to say, the steps can be pieces of processing, which
are- carrleﬂleuta%GY ZﬂeNh¢w2aQr5yC©&C@hﬁ&@&bym@@ iimcdivigdual I'y. 1n addition,

the word 'systeml used in this specification nean the whole system
i nel udi ngp&uphﬂlﬁ.ﬁiﬂ by tgﬁeaanersabtfseae b&@qsﬂam ellméplalals%abl tht¥uch
‘a case, the address of a packet from which each of the
‘Ltime axes of the_arrival time-bese sterts is also
-recer&ed~en'the_recording.mediﬁm,. |
}In addieion[ ie e.system-usea also for,recording
;informaeionfeﬁreseﬁting_eoﬁtinuity ofear;ieal time
'stambs,'intofﬁetiee.represeptiﬁg continuief ef:a_system"
etime 5ase feferringjtQ“reprpduetion times df‘AVfdata is
e-elsp'recefded.; fhe informatidn.representing centinuity'of
'the e¥stem'tiﬁé'base'ie referred to as STC-Seqﬁenee
.infermation; wﬁich inciudesediecontinuities of thezsystem‘
'time:base--'ﬁo:put it ceﬁeretely, an a;raylof recorded
.peckets-inciudES a”fecOrded’peckee'address
(SPN_STC_start) at which a time axis of the system time
baee-stertSu The address is represented by the:number of
'e:packet iﬁeiuded'inethe array.
-'In-aepacket-array-including-no discontieuity‘ef:the
' systEm time base, theedata deseribed above is managed in
L such.a.way thatloﬁe STC-sequence_doessnet'eﬁteﬁd over a -

'boundery of-an ATC-sequence, which is a packet erray
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As descri bed above, -in accordance with. the present invention, even-if an
~editing operation is carried out. after a recording pro:zessy.z«ata and
reproduction infornmation can. be nanaged-easily as well as properly, In
. additi-on, in accordance with the present invention, it i's possible to -
i mpl ement- an information. recording nmediumthat allows stored data and
“reproduction of the data to be managed easily and properly even if an
editing operation is carried.out.. Furthernmore,, in accordance with.the

present | & ian, .. stream can reproduced continuously - and fast
Vil t hout Y%§¥%ghgﬁg Hgsﬁ?%§°§§% P&ﬁ?bpﬁ?ﬁ%“%f?@ﬁﬁﬁgwﬁFéﬁv&PFq-n accor dance
" with the present_inyention, even if a portion of a data streamis del eted,
not only can a.%%fﬁis??%%n?%%srg PolRceBrEBRELHUBABRYe bhe pédresaditing
data can b? nanagedr-mjth ease. . 168 20 May 2005 CLAI M5 Adata recording
appar at us°fof PRELREI ngta"Bafh &heesimenokdsi mf dheamrayivefl pdgiéets onto an
‘i'nformation. recording nmedium - conprising: first detection nmeans for.
det ect i ngP7etePentbarfae iAfORARAFOAYOPESadodded phicdams.first generation

means. for generating: : ‘ : :
L .Agcordingly( even;if.the numbgr of‘Achséqu§nces
,_'increaées, thé nﬁmﬁei bﬁrcyiﬁ_files does nbE increase. As
'a result, fileé can_be'manéged-With ease. 1In éddition[
'siﬁde each STC=seqﬁence is idéntified=b§,stc»idf Pléybiét
.caﬁ beueditéd:with‘éaSQ as weil; |
Iﬁ'addiﬁion,evén:if.ﬁhe AV.streaﬁifile includes an -
.a?riva;ﬂtime—ﬁaéerdiégoﬁtiﬁuity and/oi:a,system-time?bése
_Tdiscontiﬁuitf, feprpductionsstartuandzrépfdduction-end
Jtimeg&of AV'dgta één'bé'ﬁénéééa properly. | |
 IFsh0ﬁld2b¢'n0£édthat; whiié the.eﬁbodiments.
~described above:use.aﬁ MfEG-z transport stream:aé a
'£Ypical~multiplexed'étreaﬁithé‘scope‘of the present
_in?e#tion‘is nqtﬂlimited<tovtﬁeMPEG12£trans§ort stream.
EQr_egample, the'preseﬁtVinvention-can*bemapplied-to.a
-D88 tfanSporf gtieam~andlan MPEG-Zlbrogram sﬁream.
‘The ééfies 6f processes-describeduab0ve-canbe-
ﬁcéﬁrieq out by-hard@dre»ormsoftWareg»,Ifftﬁe pfocessing:is'
carried dut~by:software,rpiogramsfcomposing§£he éoftwafe
' ¢aﬁ;be insﬁélled'in a:éomﬁuterwindorpoféfgdiip'Special;

hardware.or a .general -purpose computer’ from a network or
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first continuity information representing continuity of first time

i nformation generated on the basis..of a detection resuldo Repauced by sald

first detection neans; second contan|ty i nformation representing
.continuity of second tine information showing arrival tines of said
packets identification information for identifying a first packet array
i ncluding. no discontinuity of. said first time information; and an offset
val ue of said identification information offset value added for each
second: packet - array |nclud|ng no discontinuity of said second tinme.

infornmati8nregpgdiagonddigmealy fostpédondi agvsaiedtli ost pcogtriamsi ty

i nformati on, said second continuity infornmation and said offset val ue onto
sai-d i nf oinati ganeeedrdingosedicompubEd , 2@ hehy c2@05: o dedra beeclaridiarg

appar at us according to claim1,' .wherein said first continuity i nf or mati on

represent soanaadgress - Ohraolﬁaclkafndat oF lrailesefing .time axis for said first
time information in a recorded packet array. 3. A data recordi ng apparat us

according to claignshesei M spid. sesondneoptiapit Nyl AEQLURL QN represents
an. address of a packet. at a-start of a tine axis for said _

dlstrlbuted separately from the moving- plcture
- record1ng/reproduct1§n apparatus as means-for‘presénting
Qprogramé?staied in the recofding_mediﬁm-to the user. The
'_iecording.medium is typicélly‘packet mediaSUCh_asA;he-
Ermaghetic.diSk 51'includin97&'floppy dis£ the optical
dlsk 52 1nc1ud1ng a CD-ROM (Compact DlSk Read Only
'Memory) and a DVD (D1g1ta1 Versatile Dlsk), a magneto-
ppthal;dlsk $3‘1nclud1ng an MD (Mini-Disk) and the
ASémicondﬁqtqr @émqu S4. As an;altefngtive, ihstead of
presenting'the'progfams to the dser thrﬁugh such_packége
‘media, the prqgramé'can also be preSented?to the user bf
being storeé in édvanée-in.a-ROﬁ'and a hard_disk, which
'éré p;einstﬁlled infthe-mo#ing-picture
.'.rgcbrding/reproduction‘apparatus.
Iﬁ should be-ndted that,rin this specification,
Steps pféécribing a program-stored:iﬂ a recdrding medium
'_cap_qf course:be;pieces of ﬁrocessing,lwhich-are carriéd
6ut-ih'a.préscribedlérdér;along theltime:séries; but;db;
o | pof.have tb,bg-exééutéd sequenfially; .ihét is to say, the

steps can-be pieces of processing, which are carried out
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second tine.information in a recorded packet array. 4. A data recording
apparatUs according to claimfurther provided w t h managener) sweans for
- managi ng data .in such a way that said first 'packet, array.doe6 not .extend
-over a boundary of said second packet array. 5. A data recording apparatus
“according toclaim1, said data recording apparatus further provided.wth:
- second detection neans for detecting a change point of program contents
~included. in sald data stream; and. -acquisition means for acquiring an
address of a,” packet correspondlng to a change point of program contents'
in-a reco?ﬂ%@urrpaékétoarFE?lﬁﬁdvﬁélwaS|s of a - detection.result produced
by: said second detection neans, wherein said recording neans al so records
an- address of. aqﬁﬂﬂdﬁltxwmespMdemgdtOSaSCBangespdlmn thdguired by o
"sai d- ach|S|t|on means onto said information recording medium 170 20 My
. 2005-6. Aspkat Bf T egol oh ngeappahat whodecerdiceg tiacthdimg fhuplhenidrevi ded
w th managenment neans for managi ng data in such a way that, in a recorded
packet ardByapsdiea Piogs am sequence may extend . over.. a boundary betmeen
said flrst packet array and sald second packet array where

Ihdustrial Applieability'-

Ae'describea:above, in acedrdaﬁce:with the‘present
'invention; épen-if,an,editing.operation—ie earried'eut-
.afterza:recefdiﬁé prdcese,,data and“reproduction
ipfermatioh'caﬁabe-mahagedfeasily as‘well as.proper1§‘~

Infaddition,pip accordaﬁee ﬁith-thetpresent
invention, ie is pessible‘to implemént'ag information
:”;eeofdipg medipmpﬁhaptalleﬁs,stOreq data aﬁdrreproduction
of-the data'to-bermanaged easily and properly even if an
editipg opefatioa;ie carried.oﬁth | | .

a_Furphefmore, in'aecerdance withrthe present
inﬁention,;a-datalstream can be réproducéﬁfddntinuouely
:.and,fast witheue losing any*desiredspoftiOn-of the stream.
Moreover, in accordanee with the present inventidn;
j:eﬁep if d portion of a data stream is deieted;.not only
vean~a'data stream be reproauced'coetinuously; but pest;

editing data can be managedeith-ease;
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sald progran}sequence is an array of packets with flxed progran1contents

7. A data recording apparatus' according to claim1l, furthesyproosi ded. with
second generation neans for generating a presentation start tinme and a
presentation .end tine"for each of said arrays of first.packets," mhereln
sai d recordlng means records said presentation start tine and sald
presentation end. time: which are .generated by.sai d second generation
means. 8. A'data'recording apparatus according to claim .whereinsaid _
recordi ng neans further. records a map showing a relation between tines: of
di splay-ti me i nformation and data &&@d¥S§ses. A-data recording nethod
adopted in a data recording apparatus for recording a data stream.incl uding
an array ‘of packets Zomadaardaviotina iaraecordi iy mefiomingcendtsd ng: a
first detection step of detecting reference-tine information of said data
streani - |sti74aR0iVayud@05 angerengt b@npatkptef ogevenat ingorfiaksbncontinuity
information representing continuity of first tinme information generated on
t he basi Sr@&oaddﬁgemtaﬂmnmr eauinbrmﬁ:mdgced in processing

ﬁlrst detection means for detecting referenee—time'
'informationlof saie data stream;
first generetion means for generating:
"first continuity information_representingr
‘centinuitf of first,time-informetion_generated on the:

baeis.of ardetection result produced by said first

‘detection means; -
- second continuity information representing
,-continuity of second time information showing arrival

times of said packets;

idehtificatien information fof identifying a
' first'packet_array ineluding_no discontinuiﬁy-of said
fifstrtime information; and .
-an offset value'df'said iaentification
l'.information)offSet value-edded for each second packet
:arfey including no discontinuity of said second time.
informatibq; aﬁdl |
‘recording means for recording said fifst'qdntinuity
- iefermationi said second continuiey information and said

offset value onto said information recording medium.
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carried out at said first detection step;  second continuity information
representing continuity of second time information showi rmgwmagrioeal times
of - sai.d packets; identification information for identifying.a first packet
~array |nclud|ng no discontinuity of. said reference-tinme -information;' and
an of fset value of said identification information added for each second
packet array including no discontinuity of said second tine-information;
and a recording step of recording said first continuity information.-, said
" second continuity information and said offset value=. onto said infornation
recording medi um . ¥0.dapregrerd Srorageanetusaneftorrdingi hg alaim 1, -
conput er -readabl e program of a data recording apparatus for recording a
dat a streehtrehel gdidgfansar captohupagkdnsoirnacian rebeesehiten anhecor di ng
nedlun1conpr|5|ng a first detection step of detecting reference-tine
‘i nformat i addpéssabtl dapackktrean aasganer afi antskepaeigenskakhng: 172 20 My
2005 first continuity information representing continuity of first tinme

. |nfornﬁtIﬂﬂrgeneiﬁéeﬂnﬁﬂrﬁhﬁloﬁa§h5aoieéogékﬁcbheﬁeEeﬁﬂkﬁyprOduced 'n
,proceSSIng carrled out at said first detection step;

: 3i A data recording apparatus according to claim 1,
:whefein Séid éeébnd éqntinuityfinformation reﬁresenté an.
:addfeés of a packet at a-start of a time axis for said
.second time‘inﬁorhation in.a recorded packet array..

4. A datérfecording apparatus aCCording.tolclaim 1,
l_fﬁtﬁhér pfoﬁided?ith managément means for managing daté
 iﬁ—égch a way that said firgt packetiarraﬁ.doeé‘not
uexteﬁd ovér ﬁ-boundéfy of said seconﬁ packet'afray.

Sf ‘A-data recérding'apparatus accprdiﬁg to claim 1,

said3déta reéordipg apﬁaratus further'p:ovidéd-with: |
second detection.mééns for'detecting a chénge point
_of'progfémlcoﬁtenté inciuded‘in_said data stream; and .
acquisitidn.means for acquiriﬁg an;addreés~of7a.~
packet corresponding to a change point of program
contentsfiﬁ*a:recordéd,packet arréy on the basisrdf a
 detection resu1t1produced:by said‘second detection means,
whexrein saia recqrding means also records an
adaress of,a'backet éorresponding to a chaﬁgé:poiﬁt_
. | aﬁquired-by Saidnacquisitioﬁ means onto said'infqrmation.

recording medium.
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second contan|ty i nf or mat i on representlng contan|ty of second tine

i nformati on showi ng arrival tines of .said packets i dent 24 imaat 2com
information for.identifying a first packet array including no dlscontan|ty
of said reference-tine information; and an 6ffset.value of said
identification information added for each second packet array including

no discontinuity -of said second time information; and a recording step of
recording said first. continuity .information, said second continuity

i nformation and gai dy ggt%ege grge onto_sai on recor.di,ng _nmedi um

11. A programto be Bxeel gnﬁﬁngaggScSﬁFP5plggd§PaCﬂ@&&r&lng

appar at us . for recordln g streantlncludlng an array of packets into

an i nf or matF5Re Fe@glpéﬁ hFeds ifogt wasdmoradttep of

detecting,.reference- tlne 20 Nhy 2005 continuity of first tinme information
gener at ed *BnStA8 BadPY¥ &h34 ddfedt iTFrdad © @&Favn wnscessing carried
out at said first detection step; second continuity information _
representPHQQEBWtFﬁHP??CGfm@@c@miaﬂQHQVawf@r#@mmdﬁryh@maﬂyamwsaadl times
of sai.d packets; identification information for identifying a first packet
array |ncﬁaHFﬁgpﬁekétsecﬁawnanﬂysandsaﬁdond packet array where :

said program sequence is an array of packets with fixed
p?ogram contents. |
7. A data recording apparatuS'acCordingfto claim'1:
fufcher provided_with second generation means fof
e:generatihgka presentation‘start time and,a_presentation
Jendrtime'for each of.said arrays oftfirst,packets,
::Whefetn.eaid recording means records said pfesentacicn
'stacc'cimeapd-said‘preseptation end.cime; which are
;generaﬁed by .said second generation means. -
8. A data recofding apparatus accerding_to claim 7,
”.wherein.eaid recording means further records.a map
:shCﬁing a,relation-between timee_of displayetiﬁe
-informatiOn-and data addresses. - | |
9. A.data-recbrding method adopted in a data
recording apparatus for recording a data stream includipg |
an'array'of-packete,onto an information recording medium,
ccﬁprising; |
‘a first detectioa step of Aeteccing-referenee—time

information of said data stream;
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.reference-tine information; and an offset value of said identification
i nformation added-. for each second packet array-incl udizgMapo005
. discontinuity of said second tinme information; and a recording step of
"recording said first continuity information, said second continuity
information and said - offset value. onto said information recordi ng nmedi um
" 12..'A data recording. mediumfor recording a data streamincluding an
~array of packets, used for storing: first continuity information
representing .continuity-of first tine information generated on the basis
of .reference-tind JPRBFAhEPBNSbEPsAfdIgAEA2$EPEam second continuity
i nf ormati on representing continuity of second tine information show ng
arrival - times of said fpaeketeont vt t¥i tafeonathéor repirenehvingdentifying
a.first 174 20 May 2005 packet array including no discontinuity.of said:
referenceconheniintpr ot foms tandman iofflgeta tialrueyeofersatied iatenttid i cati-on
‘informati on added for each second. packet array including no discontinuity
'of said seasid bEme dptermAbinomesld.t Ardmia dEAOHIRId iappar atus. for
“reprodUC|ng a data stream froman information recording ﬁEdIUﬁ]fOF -

1 st orl ng e@rﬁld@t auat&eamallaclflie‘lsmg @R R iR %ftelgacket S,

second'contlnulty 1nf0rmat10n representing"
continuity of second time information showing arrival -
‘times of said packets;

=:idéntification information for identifying a

first packet array including no discontinuity of said

reference-time information; and

an offset value of said identification
inféfmation added'fbr each 3e¢ond.paéket arfay including
ﬁo aisqontinuify of said.éepond time‘information;fand_

.a_recordiﬁg'step Qf'recOrding'éaid;fifstrconfinuiff
information;{said.second continui£y information and said
-offset vaiue*onto said information'recording'medium,

10, A program storage medium for stqring.a 
éompﬁter-readable progfam of-a daté recording-apparatus
.for reco;ding‘a data streaﬁ inc1uding-an a¥ray-of ﬁackéts
'intojan informétién-recordihg medium cbmpfising:'

“a first‘detectiqn étép of deteéting feference-time
i.“ : ihformation"of said data stream; |

a generation step of génerating:

172




|

corrpr|5| ng: reproductlon nmeans for reprodu0| ng first conti nui ty
information representing contanIty of first time infornatMep agener at . ed on
the basis of reference-time information of-said data stream stored in
said information recording medi um second continuity information
representing .continuity of-second time information show ng arrival
c:times of sald_packets identification information for identifying a flrst
packet array including no discontinuity of said first tinme information;

- and an offset value of said-identification infornation added for each

second “packet array i ncﬂ%jéﬁmgcommsmonimmmaytmn Siépir seeonichd | me.
information; and control neans for controlling reproduction of said 175 20
May -2005 ceattan&tlrte'amff fdmsgaitd mien fiqurfatriaon are gendirag ededinunahen t he basi s
of said reproduced information: 14. A data reproduction apparatus accordi ng

to clai m b3siwherfeian deaicd tiepr eduallicon rudared U Rhebdeepiaduces a map
showing a relation between tines of display-tine .information and data

addr essescatieh dataatephadusti-en HRiRed jad0RKRE ;i N a dat a reproductl on
apparatus for reproducing a data streamfrom

second continuity 1nformat10n representlng
.continuity of second timé infprmaﬁion showiﬁg arrival
‘times of said paékets;-' |

?identification information for.identifying a
“first packet array.inglﬁding no diséon;inuity of said

'3 £eferenceftime inﬁormation;-and |

aﬁ bffsét.vélue of said.ideﬁfificétion'
ihformation addgd'for eggh.secona packet érréj including
‘hO'discontinuity Qf said‘éecond time-info:mation;'and ‘

a reéordiﬁg'step ofArecording‘said-first continuity
AinfOrmation;-said secopd.coﬁtinuiéy information and'éaid
.dffset vélue onté-said'information-reco;ding medium.

11. A program to be gxecuted by-a computer to
control a data recording apparatus for recordiﬁg‘a data
'étream including an array.of packets into an'informat;on
recéraing medium, cqﬁprising:

a first'deﬁection step of detecting rgfe:ence-time

. informatioen of said daté stream; |
e : , a’generaﬁion step of geﬁerating:

first continuity information_representing
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offset vafBB®

an information. recording nediumfor.storing said data stream including an
- ‘array of packets,, conprising: a reproduction step of repradyciong: first
“continuity information representing continuity of first tine information on
the basi-s of reference-tine information of said data streamstored in
said. information recording medium second continuity information
“representing contan|ty of second tine information showi ng arrival times
- of said packets; identification information for identifying a first packet
‘array |nclud|gg no- dlf gntan|ty of said .first time information; and an

uity oof aEAF P CaPRoR NEREBATEONo N SAGdad el on ddechsecond
~.packet array. including no discontinuity of said second time information;
~and 176 202%ky 2005 dkentien sesplsf predurceld iing bregesdiesi on of said dat a
stream from said information recording nediumon the basis of information
reproduce@a¥ﬁl®¢0@@§s¢th@aﬁrfedsauﬂetsamdonepme@uct|on step.. 16. A
program storage nmedium for storing a conputer-readabl e progran1of adat a
- recordi ng apparatus- foseceudrdbmglmuda@axﬁﬂdﬁMEUﬂuﬂlﬂbgﬁkéﬂhﬁmmﬁy of
‘ packets conpri si ng
contlnulty of second tlme 1nformatlon show1ng arrlval
times of said packets;
'1dent1f1cat10n 1nformat10n for 1dent1fy1ng a
'flrst packet array 1nclud1ng no dlSCOHtlHUlty of sa1d
_referenge-tlme ;nformatlon; and
an offset value of said identification
informationzaddedﬂfor each‘second packet array'inclﬁding-
‘no discontinuity‘bflsaid sccoﬁd-time information; and
-a recording s;ep'oﬁ recbrding said first continuity
ihformation;_séid second'continuity information and said
offset value ontpréaid informatién recording medium.
"12.,'A.data recording medium for:recording a data
‘stream_including an array of packets, used for storing:
firsticontihuity'informaticn fepreséhting
continuity of first time infofmatibn‘generated on the
basis of reference-fime information of said data stream;
second continuity information representing
' contiﬁuity of second time'ihfdrmation*showihg‘arrival
o times of said packets;

identification information fbr-identifying a first
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a reproduCtiOn step of reprbducing first continuity i nf or mati on : _
representing continuity of flrst time information. generamﬁqapmobbe basi s of.
reference-tine information of 'said data stream stored in said i nf or mation
recordi ng medium second continuity infornmation representing continuity of
~second . tinme information showi ng arrival tines of . s.aid packets;
identification information for |dent|fy|ng a first packet array
i ncl udi ng' no di'scontinuity of said first. time .information; and an of f set
value of said identification information added for each second packet array
i ncl udi ngPAG*Es@sReVninEy udingaing sdsowe tiinwd tiynfodr matiidon; and  a
control -step of controlling reproduction of said data streanlfronlsaid
i nformat i s8feceordr himredndoron tibe ;. abd7 20 May 2005 basis of information
reproduced.in processing carried out sai-d reproduction step. 17.-A program
to be executed byn aoTheputeslie ofosiiel 1@eﬁiaima&spwﬁugﬁf@ﬂma@mﬁat us for
reproduci ng a-data streamincluding an array' of packets from an |nfornat|on'
recordlngaﬂEdHUHbrCQﬂEhlsbﬁgnd packet array 1nclud1ng no
-dlSCOHtanlty of said second time’ 1nformat10n;
13,_-A data reproduction apparatusffor reproducing
a‘datalstream from an information reéording medium for
“storing said data stream including an array of péckets?r
qﬁmﬁrising:,
reproduction means for reproducing:
first continuit& informatioﬁ representing
" continuity of‘first'time'informatioﬁ generated on the
basis of reference-time information of said data stream
‘stored in said informatioﬁ recording medium;
,seCond’COntinuity=information repfesenting
:contihuity of ~second timeiinformation showing érriVal
rtimes of said rackets;
identification information for identifying a
-first packet array including nb'discontinuity of said
first time infofmation; and
an offset value of said identification
«information added for each second packet array including

» . no discontinuity of said second time information; .and

control means for controlling reproduction of said
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~a reproduction step of reproducing: first continuity information
representing .continuity of first time i nf ormati on generag edyomdshe
‘basi s- of reference time |nfornat|on of said data stream ostored in-said
i nformation re-cording nmedium second continuity information representing
.continuity-of second tine information show ng. arrival times of said.
packets . identification information for identifying a first packet array
~including no discontinuity-.of'said first tine informati on; and an of f set
val ue of Q‘Eg-isggggxlnfl cation, .inf Qr mati on added for each "second. packet
array inc |'ng RO df§85‘nﬁaﬁﬁl £9 LEF ML §7s F&5F Hin%e et hean de and a
contr ot teg ontrolling reproduction of said data-streamfrom said
|nfornat|16?1 Jr%c% df"fﬁbdnﬁﬁPEﬁﬁBﬁeéhénﬁéﬁf@t‘lOﬂof- i nformation reproduced in
‘processing "carried out said reproduction step. 178 20 May 2005 18. A data

© _recordi ng appar dtdus - BofgrticsinRproduatsioraequata tun aecording wequiri ng t he

"address of a packet-at the start of each - packet array including

-nodi scontﬂﬂﬂlﬁyl%)f wheroah-samd rapopdaticdor seecmsd facabiesi tion nmeans for
acquiring -offset tine information of said packet array; and

: reproduces a map showing a relatlon between tlmes of

leplayftlme }nformatlon'andidata.addresses:
" 15. A -data feproduceieﬁrmethod adoptedein a date,
repfoductien_apparatus for reprodhciﬁg'a date‘streem-ffom
: aﬁ infermatioq recording mediﬁm for storing seid-data |
 spream including an erreyﬂof pecketsf—cemprisihge
: awrepreauetion Steb of.feproaueing: |
~ first cbgtinuity_iﬁfqrmatien'representiﬁg-
r;eontinuity of firee.time information on thelbasie of
‘iefereﬁee-time‘iﬁformation of said data stream stored in
said,inforﬁatien'recordiﬁgimedium;
second continuity information repreSenting_
. continuity of second fime ieformatidﬁ showing arrivel
-ftimes of said packets:
identification information'fqr identifjing a
first—packeﬁ array_including-no'discontinuity'of said
first time infprmaeion; and
an offset:valuelof said identifidation
o - rihformation=added:for'eachrseeendkpacket—afray;incleding

no discontinuity of said second time information; and
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recordi ng means for recording the address of said packet.-acquired by said
first acquisition nmeans and said offset tine informationzacguizmd by-said
second acquisition -neans onto an.information recordi.ng medium 19.. A data
recording apparatus according to claim ..18, wherein' said packet. array is
an ATC sequence; the, ‘address of said packet is referred to.as SPN ATC '
start; and said.start tine is referred to as offset arrival tinm. 20. A
data recordi ng apparatus according to claim 18, wherein said recording
neans further records a rel.ati on between tines of. '

arrival -tine infSrﬁﬁfFBHQEEB?Sgg%LEEBgF8ééé§9 FEPIRAY&T e Odr ditdd! et hod
conpri.sing: a first acquisition step of acquiring the-address .of a packet
at the st HRLA0R tERER SACRREY A TSROy TERD T MaynbosT ran the
discontinuity of arrival-tinme. information; .a second acquisition step. . of
acqui ri ngPapiiserft iipd ormbdipnt reprodusEd ipacketcessiayg @ndried enor di ng-
step of recording the address of said packet acquired in processing carried
out at sah@.ﬁhﬁgtreawqdhskﬁbons$E@p.and-said offset-time information..
i6. A program_étbrage médiﬁm'fbr'storing a
.cbmpﬁter5readable;pfogfam of‘a,data récdfding aﬁparatus
fdr recofding‘a'daﬁa strgam includiné‘an array of-packe;s
'-CompriSing:
a reProduction;stép Bf reﬁroducing:
first chtinuipy,infﬁrmgtion_répfeéeﬁting
Coﬁtinﬁity of first-tiﬁe iqéormation generétéd'oﬁithe
‘leSié of”reférenceFtime infbrmé;ion of*said‘dafa étream'
gté;éd'in séid.infofmation;recording médium;- |
seéond Continuiﬁy infoﬁmation representing
AContinuity of:9econd timerinfOrmation-shoﬁing arrival
timeé 6f said péckets;
identification infq;matidn fér ideﬁtifying a
"fifst‘packet array including'no'disgoﬂtinﬁity 6f,said
'first tiﬁe information;'and
an offset value of said idegtifica;ion
'information added fdf éach-second‘packet array including
no discéntinuity-of:saidSeéondtime infofmation;_and
- ‘ _-- a conﬁrol.stepmof con#rollipg reproduction-of said

- data stream from said information recording meédium on the
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ach|red in proce55|ng carrled out at sald second ach|S|t|on step onto an
|nfornat|on recording medium 22. A program storage medi emMa@r2@is0r i ng
conputer-readable progran1conpr|5|ng first acquisition step of acquiring
" the address of a'packet at the 'start ‘of each packet array. including no
'dlscontan|ty of arrival-tinme information; a second acquisition step of.
acquiring offset tinme information of sald packet array; and a recordlng
step of recordlng the address of said ..packet acquired in processing
carried out 'at said first' .-ach|S|t|on step and said offset tine
|nfornat|BﬂséEqﬂ réﬂf?ﬁm%Fb€%s§FH§°€HFPﬁeanoBF°§?5§apa sacosaddaeyli sition
step onto an-information recording medium- 23;. A programto be executed by
a- conput et satdpePEPRYcthoni sEePacqui siti on step of acquiring the address
of a packet at the start of.each packet array". i ncl uding 180 no

di scontinuity oft7arr Avarotiram itnf bremeticonted decandoapgitesi tticon step of
acquiring offset tinme information of sdi d packet array;-‘and-a recording
~ step of r@@mtﬂmhgatmetadﬁbﬁssdmétsandap@@k@tu@Cﬂ@trggptad@epﬁgsglng carried
-out -at said first acquisition step.and said offset tinme |nfornat|on_»

: ach|red d&tiﬂﬁmxéﬁmrﬁhélﬂdi@@ @mtaﬁiaﬁaéﬂ é@@ﬂ@éa from an

s 1nformat10n recordlng medlum compr131ng:
a reproduction step of reproducing:
first continuity information representing -

. continuity of first timé_information generated on the

basis of reference-time information of said data stream

‘t_étofed in éaid infdrmétién'rgcording mediﬁm;'
_sécoﬁd'cqntinﬁity informatiq#rreprésenting
:continUify.of'éeéond'tihe infofmatién showing arfi&al
 5times.0f said_packets; |
"identification‘informétion for idéntifying a
first packét‘array inc;uding no diséontinuityJoffsaid‘.
Afifét time‘informafioﬁ; and
an offset va;ﬁé of gaid-identification
jihformation added_fqr each‘secqnd-pagket afray including
" no diéconfinuity of said secoﬁdtimeminformation;and
T7a‘¢ohtrollste§ of controlling reproduction of said
dgté;stream_from_said'ihformation reCofdingrmediﬁm on the
" "basis%of-informationsreﬁroduced*iﬁ processing”éarried out

at said:reproduction’étep;
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acqui sition step onto an information. recording nmedium .24. A data
reproducti on apparatus for reproducing a data streamfrom aay i200Br mati on .
recording medi um for- storing packets conposi ng sai d data stream
conpri.sing: feproduction-neans-for reproducing the address of a packet at
the start of each packet array including no discontinuity of arrival-tine
information and offset tinme information of said packet array;-and control
means for controll | ng reproduction of said :data steam from said R

i nf or mat-i on recor gt medium on the basis of. ‘sai d reproduced
i nf or mat i-on. ST rIFARAT I ARRF 5 bies ateBr B Pt ¥0  cl ai m 24,

wherein said reproductl on nmeans further reproduces a nap show ng a
rel ati on betweenfi¥fes2efubfttian-neads| fPsr Aeaéniaadtthat addddeesses. 2.6,
A dat aedi ti ng. apparatus according to claim25,  further conprising the-
steps of : ofiga packay 2005hei adeng afpaeckdt paarq‘ka?at Rawianyg iaciadkiey arri val
time at. a reproduction start tine, which is not earlier than offset. time
i nf ormation @issantilpamkgtoar aay;.vabt-ammengn&orﬁnalmwlf entry point not
| ater than said packet ‘arrival tinmeat a-reproduction start point on sai d
packe_t______a_r___[,_ay, armladcﬁpi w&@mm&atxﬁeaﬁﬁeﬁmf&eqnaﬂlﬂgldbeﬁ§et time
1nformat10n of sald packet array, and .
recording_ﬁeans for recording the address of said
packet -acquired by said firét'aaguisition'means_aﬁd said
,'offset time informafion acqguired by said second’
acquisition means onto an informatioén recording medium.
19.. A data recording_apparatus accofding to:claim
-ié, wherein ™
said‘packat_array is an ATC-sequence;
the‘address of said paaket is referred to . as
o ,sinNﬂATc_'start; and
said start time is referred to as
| offset_arrival;time.
-20. A data récordiﬁg apparatus according to claim
18, wherein said recording means further records a map
showing a relation between times of'arrival—time :
information and data addresses.
21, . A data recording method comprising:
- ,f' a first acquisition step-of.acquiring-the address

of a packet at the start of each-packetsarray-including
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associated with the time of said entry point. 27. A data reproduction -
met hod adopted in a data reproduction apparatus for repraduei,ngpoa’ _
data-stream from.an information.recording mediumfor storing packets
~conposing said data stream conprising:-a reproduction step ofreproducing
the address of a packet at the start ofeach packet array including no
~discontinuity of arrival.-tinme.informati on and offset tine information
‘of -sai d packet array; and a control step of controlling reproducti.on. of
'sai d data_stream from said_infornation recordi ng nediumon the basis of
sai d reprBauledCPRIOFHALYoRE 38X iXapr b¢memisderagdi®Bdi um for storing a
.conputer-readabl e program of a data reproduction apparatus for - - .
Feproduci ng a dat a®8EPRan ¢Fwhs bl o n$ bepme f oacaetving ngt fredf unifier - st ori ng
- packets ‘conposing said data stream conpri-sing:.” 182 20 May 2005 a. -
reproducttdhosmapion pépeaddcbagkeheaaddyessndf a packet at the start of
each packet array including no .discontinuity-of arrival-tine infornmation
and of fset time a nferomtimn ofesafl Packedingreye addrés€ost rohist ep of
~controll'ing reproduction of said data streamfromsaid information
recor di ngoaekle inaoguihed basi srofesaifdgr epreduaeduNher BBEHO0R i rst

écquiSi;iOn st§p and_said offset time:infdrmation_
 .acquifed in-p;ﬁcessing éarriéd‘dut:at said,sécona‘
: acquiéition.step onto aﬁ iﬁfqrmation'reéording médiuﬁ.f'
22. .A Qrogram storage medium'fqr storiné_é
n.compUtér-réédable.prograﬁ.comprising;
-,a'firét‘aéguisiﬁiqn step éf'aéjﬁiringathe address

_ of a‘packet_at the_Start‘bixeachlpacket array'inéluding'

:nordiscontinuity of'arriVal-fime information;.
_a'secondracquisitiﬁn étep of acquifing offéét time
'information‘of_séid packet.afraf; énd
: a rec?rding step of recording the addréés of said
*packet-acquirea iﬁ prqcessing Carriéd'ouf‘at said first
;~écquisitioﬁ step‘apdrsaid offset time_infbrmation"
écquired in pfbcessing carried-out at said second
‘acquisition sfep opto'én-information_recbrding medium(':
23. A-program to be executed by a bomputer;
:,comp#iSiﬁg: |
~ .a first acéuisitidn stép'of,abquiring*the address

-of a packet at the start of.each packet array including. -
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29. A progran1to be execut ed by a conputer to. control a-data reproductlon
apparatus for reproducing a data streamfrom an i nfor matiomayemosdi ng
medi um for storing packets conposing said data stream conprising: a
reproduction step of reproducing the address of a packet at the-start of
each. packet array including no discontinuity of arrival-<time information
and offset tine information of said packet array; and a control step of
control ling reproduction of-said .data stream from said information
recordi ng neglun1on the basis of said reproduced information. 30. A data
recor di ng"fe FﬁﬁPPBFnPéEBrHﬁnﬁrﬁéEQér§lm@f1§fﬁéﬁét§P@ean1 sai d data
recording medium further used for. storing the address of a packet. at the
start- of each packetonttragdaihel vivngsherdpEcanaihning offaetri vaketime
information and. storing. offset tinme information of said arrival-tine
i nf or mat i bhteonabaeh géckeudapaayetla3rar. Andat a editing appar at us
conprising: a controller for managi ng a data streamon the basis of afirst
packet .array- i na utiaugrdingistemte Auréyording et ke eaderésgecE nfoiant i on and.
a second packet array including no discontinuity of arrival-tinme :
i nf or mat i packandaéquseedi Mheptaceskong &awb:rigdaoaemnga&a dehgke a portl on
of said, data stream
acqulsltlon-step,and.sald offset tlme 1nformat10n
]aéquired in processing carried'out at said second
k acquisition step onto'ah_information recording medium. .
24.7 A data reprodﬁctidn;appératﬁs for-repfoducihg
‘a data stream from_an information,fééordiﬁg medium for
"storing packets-compbsiﬁg said data stream, comprising:
'reprodﬁctiqn~mean5'for reprodﬁcing the‘address ofra
,packet at the start of each packet array inciuding no
_discdntinuity'of arrival-time information and dffset'time
'informaﬁidn of said packet array; and
control means for controlling reproduction of said
. .wdata stream from said information recording medium on the
.- basis of said repfbduced information.
25. A data reproduction apparatus according to
claim 24, wherein said reproduction means further
- reproduces a map showing a relation between times of
arrival-time information and data addresses.

- :1 ~ 26. A data editing apparatus according'to claim 25,

further comprising the steps of:
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“wherein, when a comand to,délete a portion of said .data streamis issued,
'said controller executes control to add an offset-val ue of vzdedoisfi cati on
information for identifying said first packet array for.--each. -second
packet array so that said identification information for . said first
. packet 'array does not-change. 32. A data editing apparatus according to
“claim30, said data editing,apparatus-further-chtroIIing a, map show ng -
a..r.elation between .tines of display-:time information and data
‘addresses. 33. A data'editing-aEparatus-fagcording to claim3l, conprising
the steps of: fihtiMPd iPatkarspragyt ha¥ing. a PAEkEteArryvpsi HEmAaving a
~display-tinme value coinciding with or preceding, a.display tine' of a
.del etion 8hd2 pePHPAUFEAGRNgLagtsddowd dibdpihays miote esfrldersademd entry 184
point having a display tine earlier than-the.value of said.first display
time by apfFeast tampr edévemnicied ofieshdd ofckienearamd;controlling deletion
of .a portion. preceding a data address ‘associated with said second display
time:. . 34. A datebtedidimg apphnates @ceoy dbogntonstaiatdt, theANPaL§i ng the
- steps of: finding a. first display tine of a first entry point
: packet arrival time*at'afreproductiOn start point on said .
packet array; and
reproducing a data stream from an address
' associated with the time of;éaid'entry‘pointglf
.27. A data reprodﬁctioﬁ‘method:adoptedVin a data
reproduction apparatus fof :épfoducing'a déta,stréam7from'
3an,informationfrécordiﬁg mediumffor storing'packets'
fComposing-gaid data streamﬁ3éompfising;"
a reproduction step of”reproducin§ Ehe address oan
packet at the sta:t of - each packet arrayiinéluding no
‘discontinuity of arrival-time_iﬁfd:mation_and'offset-time
information of said packet arfay;,and' :
a control step of coﬂfrqlling reproduction of said
data stream ffbm.said information recording mediuﬁ on the
bésis of said reproduced information..
28, A progfam storage medium for storing a
.computer-readable program of a data reproduction
aﬁparatus for reproducing a data stream from an

» ~ information recording'medium,fgr storing packets

composing said data stream comprising:
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.. having a display-time valueftoincidlng'mﬁth or succeeding a display. time.
of a deletion start point; finding a' -second display tinme ekyaoosecond
entry point having a display.tinme later than the value of.said first
di splay tinme; and controlling. deletion of a portion succeeding a. data
address associated with said second display time. 35. A data editing.nethod
adopted in a data editing apparatus conprising: . a controller for
managi ng a data streamon the .basis-of a first packet array. including no
di scontinuity .of refer ncg;tine i nformati on_and a secoqg acket array
i ncl udi ng-no di SEOMRTRATGEHI™ af TR aPE T PREPHROH PGt %A, 2 ‘i‘ﬂge? er®
interface. for .issuing a comuand to delete a portion of said data stream
185 20 MaB29WB5 dheFBPnSt#iENCA eBRPaRACkEtdEr&ERry ANFoFELBA BP said data
streamis issued, said controller executes control to add an offset value
of identidieaenbhnihteraft Ronivet -tdvat infeongasard prAseipaecketimeray for .
‘each second packet array so that said identification information for said
first packefoemzbyodoes msaidchacget aBBay;Aapdogram storage nedi um for
storing .a conputer-readable. programto be'executed by a conputer.
: ' a'contrdl,step“of controlling :eproduction.of said
data -stream from said infdrmétiqn recording'medium_on thé
.basis of.said reproduced information‘r'
29. A prdgram torbé‘exedﬁtéd by'a_cpmputer to .
i control a data reproductioﬁ apparatusffor:réprbducing a
"~ data Streamlfrbm-an iﬁfbfmation‘recording medium for
étoring packets composing said data stream, comprising:
a'feprqduction'step-of.repfodﬁéing the_address of.a
‘packet at the'star;:of each_packeﬁ arféy includinglno
‘discontinuity of arrival-time inforﬁatibq and offset time
Vinformationrof'said_packet afray; and -
a control‘stép of controlliﬁg-reproductioﬁ of said
data stream from said information recording medium on the
- basis of said reproduced information.
30. A datd recording'médium‘for recording packets
of a data stream, said data recording medium further used
for,storing.the address of a packet at the start of each
packet array including no diséontinuity of arrivai-time

information and storing. offset time information of said

arrival-time information for each packet array.
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.for controlling a data editing apparatus conprising:. a controller for
‘managi ng a data streamon the basis of a first packet ao ayyizwobudi ng no
discontinuity of reference.-time infornmation and'a second packet array -
including no discontinuity of arrival-time information; and a user
.interface for issuing a command to delete a portion of said data stream.
wherein,. when a conmmand to delete a portion of said data streamis issued,
control is executed to.add..an offset value of .identification information

" for identifying said first packet array for each .packet array so
“that ‘said identi??taﬁ}o ??ﬁ%é%&ﬁ?%wﬁ?%?r%%Pgg%??é?ggggét array does not
change. 37. A programto_be executed by a' co uter'for',con# olling a data
editing apparatud €8RPFPLLRG: 1286™282RE) 92605 3% 3% SEESM &F £6F nanaging a
data streamon the basis of a first packet array including no ., :
dFSCOntinbﬁﬁysopﬁréféﬂéﬁ@eP@F%ﬁtiﬁﬂéﬁﬁhﬁﬂﬂﬂ%ﬁ&P%r%%éﬁﬁ&ﬂﬁ%ﬂ&ﬁl ray
“including no discontinuity of arrival-tine information; and-a user

“i'nter f aceoforeifesenng - & ioemiade rme tdeiretand HHEFAIGUE ¢ Gl . IHAY st ream

- wherein, when a command-to-del ete a portion of N o
o " including mo discontinuity of arrival-time information;

and'__,
a useﬁ interfacejfor issuiﬁg a'éommahd'to.delete{a
'-pﬁrtion_df Said‘data.stream,
wherein, when a ;ommaﬁd to delete a portion of said
' _data_st;eam i5 issued, said céntrollér é#ecutes-contro;l 
'to.add-én offset-value-bf idenﬁificatiﬁn infofmation for- 
-“, iden£ifying:said-fi;st paCkgt array;forié§ch second-
'pécket arraf éé that saiad identifiéatioﬁ5infofmétion for
[said fifst‘packet'ar;ay does not.chahge., .
32. A data editing apbafatus:accordinglto‘claim 30,
said data editing apparatus:further,cénﬁroliing.a_map
léhowing.a.relatibn'between times of,disblay{time;
inforﬁétion and déta addresses.
| 33;;_A data éditing apparatué‘aécording ﬁo'claim 31,
comprising‘the stépé of:
finding-a firsﬁ displaf timé of alfitﬁt‘entry point
héving a display-time'vaiue.coinciding ﬁith or preceding
R ﬂatdisplay'timé of a dglétion end;pbint;

‘ findiﬁg_a second display time of a second entry
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-said data streamis issued, control is executed-to add an offset value of
identification information for identifying said-first paskehyanoay for each
second packet array-so that said -identification information for said first
packet array does not change.. 38. - A data editing apparatus conprising: a
control l'er for managing a .data :streamon-the basis of a packet array =
including no -discontinuity of arrival-tine informtion showing an arrival
time of. each packet; and. a user interface for issuing aconmand to del ete
a. portion qf S?Fd data tream wherein, when compand to delete a portion:

of said BRCRESPPXARGi & AISRGY S EOrtrEH dledk &G &P Odnt rol - t.oadd

a-start tine of a tine aX|s of said arrival-time information for-each
packet ar Fayd fad7spodimplanoting. bX @it 4 eéditt iang rassdcatidedccording to
claim38, .further controlling a map showi ng a relation between tines of
arrlval-tpﬁﬁlpdféﬁnﬁﬂmén and data addresses. 40. A data editing apparatus .
according to claim 38, conprising the steps of: finding a packet array with
a packet arr|vaIC¢mn£olUEm@tﬂehesianto@oanbocounnldrageﬂﬂn@ aodasmcceedlng
sai d start. tine of said tine axis of said -arrjval.-tine
address assoc1ated with said second dlsplay time.
34, - A data_adltlng appa;atus according to_élaim 31,
comprising the steps of:
finding a‘ﬁirét display time of a first entry point
having a displayftime value coinciding with or succeeding
'a_displayftime'bf a deletion staft point;
f_fiﬁdiﬁg aﬁéecohd-di5p1ay time-of a second entry
fpbint having a display‘time,later-than the value of said
first display timé;“and'
'dontrpiling deletion of a'portion sﬁcceeding-a,data
address associated with said second display time.
. 35. A data‘editiﬁg méthodradopted in a data
editing apparatus comprising:
. afcontfoller for managing a data stream on the
- basis oﬁ‘a'firstrpacket array including no'discontinuity
of referance-time information and a second packetlarray :
,-iﬁcluding-nOrdiscoﬁtinuity of arrival-time information;
and

n ' a user interface for issuing a command to delete a

. portion of said data stream,
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information; obtaining-an.entry point at a time:coinciding. with or
succeedi ng sai d packet arrival tinme at said deletion startaypeonat on said
time axis-of said arrival-tinme information of said packet .array; and
controlling deletion. of & portion succeeding an address associated with
said time of said entry point. 41. A-data -editing apparatus according to
~.claim 38, - conprising the steps of: finding a packet array with a packet
arrival tinme . a deletion end point coincirding with or succeeding .said
~start tine of said tine axis of said arrival-tjme |nformat|ong obtaining
t

an -entry poi nt aWQQ?Qﬁ?«uﬂqﬁﬂcﬁrﬁf@@qqpcﬁ°p¢%%%ﬁ?nﬁ B9F 81 pBcREt arriva

tine.at said deletion start point on saidtime axis of said arrival-tine

188 20 Nh§32®0@aFﬁf%Fﬁﬁ@mohsoﬁs§aﬁé p&ékétC&Mﬁﬁ?lkﬁﬁjQﬁﬂﬁWQﬂﬁ|ng del eti on

of a-porti'on preceding an address associated with sai'd time of said entry

poi nt . 4200¢td@lat@da@ﬁngnneﬁﬁedtadéQU@dOﬁnlQE@auéhﬂiﬁwm@ appar at us.

conprising: a controller for nmanaging a 'data stream on the basis-of

a- packe tlmroawatﬁ@muﬂongldentdfsangtBamdtflmht packet array for
‘:each second packet array. so that sald 1dent1f1cat10n
_iﬁformatipn for‘said-fifst:ﬁacket‘array does not change.

36._‘A‘progréh;stbrage'médium f6r st6ring.a
"“éémputer-féaaabie_pfégrém to‘befeﬁécﬁ;ed-by afcomputer,'

_'ﬁor coptrollingé'daté:editing-qﬁparatus comprising:.

a éoﬂtrdllertfbr'managing a datafstream'onrthe
3baSisfof a firéﬁ-packef airay including no discontinuity‘
of referen&e;tiﬁe'iﬂﬁormatioﬁ and a sééoﬁd-packet érréy
includiﬁg n0 aiscontiﬁuiEy of arrival-tihe-informatidn;
and .

a user-ingérface fo;'issuing a éommand to delete a
pértibnhof'said data stféam, |

whergin,iwhen a command toldelete a portion of .
-said data étream‘is issued,-cqntroi is éxecutéd tO_édd.an‘
offsetAvélge'of identifigationIinformation'for
iaentifyiné §aid first pécket arféy,fof each sécond_
ApaCket~érraf S0 tﬁat‘séid identificaﬁion information for
said first packet-array does.notrchange.

-;'- ' 37. A programxto be execute@,by-a'computer for

controlling a data editing apparatus comprising:
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arrival-tinme information showing an arrival time of -a packet;. and a user
interface foor issuing a conmand to.delete a portion'of Sﬁb%aﬁahmsstrean1_
wherein, when-a command to del ete' a.portion of said data streamis issued,
said'controller executes control..ta add a start tine.of a tine axis of
sai'd.- arrival-tinme information for each packet -array. 43 ‘A- program-
storage nedium for storing a conmputer-readable program'to .be executed by-a
conputer for controlling a data edi ting .appar at us conpr|5|ng .a controller-
for managi ng a data streamon the basis of a. packet. -array |nclud|ng no

di scontinuity ofa a@npvall@rnﬁornm@nﬁa%nénasﬁéﬁpngtaﬁaaranahet|ne of. a
. packet; and auser .interface.for issuing-a command to deleté a portion of

said- databaguﬁeaﬁna £33 s20 pilek e20@5 retye deicd, uddinen ne comrend incidel ete a
portion of said data streamis issued, .said controller executes contro

t0. add a sfartkfieiremcef- tdme fafaximatdbnsaind ar rdecalnd ipaeket amfraymati on. for
each packet array. 44. A programto be executed by a conputer for = -
control I'i Rgcauvdaha edi Hlla@oarwaﬁattys oGO0 BRIHiSAaNg: tlalecqmltfmlmlaeﬁofnqr managi ng

a data streamon the

‘and
a uaer interface for iasuing aﬁcaﬁﬁand_to dalete_a
partionrofﬂsaid data stréam,
| wheréin; Qheﬁ a coﬁmand:toiaelete a porﬁién.df

.said'data stream is'issﬁea; contro1 is exécﬁﬁed=tojadd”an
.pffset value of identifica#ion infbfmation fof
'iéenfiffing aaid‘first packet array for aach second‘
"ﬁacket affaf-éb ﬁhatréaid-ideatificatipn‘inforﬁation fof
*_said_first-packeﬁ‘array.aoes ﬁot cﬁaage.

38.a A data-edifing_appafagus comprising:

a conﬁfoller for managing a aata‘stréam-oh.the
basié.of a packet afray including‘no disaantinuity of
arrival-tiﬁé-information showiag'an arrival-time-of:éaéh

'.packet; and.f |

a'user'inte:face'for issuing a aammand to deiete a_
‘portion of said data stream,

wheréin, when a command to delete arpoftioh'of;
saidAdata.Straam is issued,'aaid contrgller execates

> '-dontrol.tOjadd a start time of a time axis of'Said‘

‘arrival-time information for .each packet array.

187




basi.s of a'packet array including no discontinuity of arrival-tine
~information showing an arrival tinme of a packet; and a usemairdesface for
-i'ssuing aconmand -t. odelete a portion of said data stream wherein, when a
“command to delete.a.portion of said data streamis issued, said controller
executes control to add a start time of a time axis of sard arrrval-trne
|nfornat|on for each packet array. 45_ A data recordi ng apparatus
conprising.: creation means, which is used for creating:. first continuity

;frnfornatron reprgsenting On%hﬂ?%h% of frg@&stégg Lpfor nggrogagﬁd3 econd
continuity. i nf orrrat i &n. representi gxgen ThUTty-0 756t iMe i nTormation
~ when flrs% nag |nfornat%f isto be ug ry as gaﬁflnf rmation show ng' a
 rel ation bBTWREH TPHET?ht LFFmti BAP of PA¥HHT a2 PERM PRCPEGIRE an array of
"190 20 May, 2005 Packets -and. their _addresses; and said second continuity
i-nf or mat i oh™Aheh s%%%ﬁﬂa%ablmﬁfb?ﬁ%f?%Hng eBdpdatacaddyessed - map

" information; and recordi ng neans, -which.is used for recordlng said. first
continuity |nfoﬁﬁht|@nQ@ﬂ§fﬁﬂkilﬁﬂxﬁﬁﬂﬁﬁﬂﬁﬁ$rﬂﬁ@?fﬁh$®rh9tFeﬁlmmﬁﬁeh are

created by said
comprlslng the steps of;

finding'agﬁacket array with a ?aeket arrival time
et.a‘deletion.star£ peint coinciding‘with‘or sﬁcceeding
_saidfetart,timeibf said tiﬁe,exis efeaid'afrivel—time_
infermatipnr. . |
ebbtéining an}entry pdint.at a time.coineiding-ﬁith
or sﬁcceeding said paéket arrivalftimeet said.deletion’ |
';staft:poiﬁt on said time a#is.of said:éfrieal_#ime
1iﬁformetion'of seiq ﬁacketrerrayriand o
contrpllingdéietienef'e portionrsucceediné an:
-address aseoeieeed with saidlﬁiﬁe-of.said entry-peint;
41 . A date-editiﬁg appératus-accordieg to claim 38,
- cemprising the Steps.df: | |
‘ finding arpacket a;iay_wieh a paeket arrival- time
, at e deletion eﬁd poiﬁt-coiﬁcidingﬁﬁitﬁ,or-éucceeding
.said stert time of said time-axis-of~said'arrival—time
information;
obtaining an'entrf point at‘a.time’cdinciding with
N ror preCedinQ said packet arrivalntimelet.said deieﬁion

start point on said time axis of said arrival-time
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creation means, when.said first map information is used; and said second
~continuity information created by said' creation' means wheh MgaizboSecond map
information is used. 46. A data recording apparatus according to claim45,
wherein said first map information is referred to as EP-map and said second
map information is referred to as TU map. 47. ,..A data recording
apparatus according to claim45, wherein said'recording nmeans updates said
first continuity information and said second continuity information when

said first inf.ormation.is used ,and u dates said second continuity
|nfornatlon¥aggﬁtégpd°fs§8&ﬁﬁ ﬁ%%qﬁ1 9 s used. . 48. A data
recordi ng net hod conprising: a_creation. ste which is executed for
creating: 191 20cﬂﬁ§r?bbsn9|ﬁ§ﬁeEbﬂPlHGlPyPPﬁFéPﬁaPFﬁﬁePéBﬁeéént|ng |
continuity of first tinme information and second continuity information
r epresent PAGTESAL RAGPEYasPds #ddhd sEide Hiforafatsadidl ViHEFY iIREME map -
information i's used as map i nformation showi ng-a-rel ation between time
i nformati on of atdata& siar@mdmimmlm@tlawﬂ aﬁltdl%wteﬂ ipazkéasaand thel r.

addr.esses; -and .
edltlng apparatus comprlslng

a controller_for'managlng é-data_stream on the
_'bésig-qf a packet‘érfay including né_diséonfinuity of
faf;ival—tiﬁe informaﬁi6n showing'an éfrivai ;ime of a

packet}‘énd‘“ |

‘a user:iﬁteffaée‘for‘igsuing a,cqmmand'to.déiete é
:pértiéﬁjof'said data:stream,

'WEerein. when a'poﬁmand‘to deleté'a portion of
ééia da;é étream is issﬁed,,sa;d éontrollgr executes
conf;olkto_add érstart time of a time axis of said.
arrival;timé ianrmation fbr‘each packet array.

.43. Anpfograﬁ-storage mediﬁm for storing'a
cdmpufer~réadable program to be-éxecutea by'a'computer

"for control@iﬁg a data editipg apparafus.comprisiné:

_a.controllef for managing'a data stream on the
'basis of a packet arraf.including?no diécontinuity of
arrival-time information showing an arrivalitime:of a

"pécket;;and |
_ ‘.. ..a.user interface for issuing a command to delete a

portion of said=dataustieam,
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-said second continuity' infornmation when second map .infornmation is used
as said map information; .and a recording -step, which iz execamed
for.-recording:' said first continuity information and said second
continuity information, which."are created. in processing carried out at
said creation step, when said first map information is used; and said
~‘second continuity information created in processing carried out at said
-creation step when said second map information is used. 49. A program

storage nmedium for staring.a_ conputer-readable programto be executed by a
_conputer, conpri"SiHGE %’r,heea iaonrzpoﬂ“baif‘{ \i‘)_h‘? c‘%e]i'%tpeexagcpucfre%lcfnorc’%r eating:
fiftst contin i%g informati on fepresenting continuity of first time
-infornati%%lgn 2%055891921501ﬂ896§00§a6 nFPﬁGFPﬁlF%fSFﬁﬁPFSH representing
~continuity of second tine information when first map information is used as
map i nf orfRRTEN sHOWREY & FEREFi bAmbePhedntimfeaXiff 8En8RL6N. of a data
streamincluding an array of packets and their addresses; and said second
_conti nui t3xFH{ ¥ netheninipena sbeonformapathf praketoArFsYused as said nmap
information;. - ' ‘

44 . A‘progfam_to be executed by q computer;for
é@ﬁtrblliﬁg a'data editiﬁg appératué comprising:
| a coﬁtrqlléi fqr ﬁahaging‘aidafa:étream'on-the
.basis_éf a'packe#-airgy_inciqding no discontinuit? of
a;;iva1-£imé infé;mation showing'én arri?al timerbf a
 baékét;_and |
- a user.intg:face for issuing a-comﬁand tofdeléﬁe_a
'péftion of éaid-daf%rsﬁream,
wheiéih, whén agcdﬁﬁand'to de;ete.aaportioﬁ:bf
_lsaid-data séfe%m is iésued,jsaid-controllerlexecutes
éoﬁﬁrql fd add.d start time'of a time a#is of éaid:.
arriva1+timé infﬁrmatioﬁ for'eaéh packét:array;
:45; A data rééording apparaﬁhs'comﬁrisipg:;
.creatioﬁ means.which is ﬁsed for‘creating:
firsﬁ continuity informétioﬂ fepreséﬁting
Qontinuitf of first time information and second
-céntinuity information:represenﬁing'confiﬁuity;ofssecond
- time information wﬁén fifst map informétioh iénto be used
" - - as map inférmation'showingfa,reiatidn between time

information of a data stream imcluding an array of
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and a recordlng step, mhlch IS, executed for recordlng said first
continuity information and said second continuity |nfornatmamzdwalch are.
created in. processing carried out at said creation step, when said first
map i.nformation is used; and said second continuity information created |n
processing carried out at said creation step when said second map :
information i's used. 50. ':-A programto be executed by a conputer,
conprising: a creation step,_mhich i's executed for creating: first
continuity information representing - continuity of first tine informtion
and seconéaedﬁﬁﬁn@m@yiMNﬁer@@@ﬁ@ﬁSﬁepreEEht|ng continuity of. second -tine
i nformation when first map information is used as - map information showi ng"
a relation hetween tinesdi98 Xdvhy ADOSinwT oy niat f amatien delten st ream
including an array of packets and their addresses; and said second
cont i nui t geicohdr matpi dnfohea tieaorid m&phenh@@meEO@axﬁ weed as said nmap

i nformatiion; and a recording step, which is executed for recordi ng: said
first conﬁhmukhﬁtu@hqraaulon and said : ‘ :
recordlng means.‘whlch is used for recordlng
said,firstwcentinuity information'and saidf
seeond-continuity;informetieﬁ{'which ere createddby eaid
.cfeation meansjiwheﬁ.said firet_map informaeien ie_used;
“and o | | |
.Vsaid‘eecend Continuity'informatiop cfeéted‘
rbﬁ said'creation‘means wheﬁ said second map;ipfdrmation
ie ueedt_ | | |
46ﬂ' A déta recording apparetus-aCCordihé to eiaim"
45{-wheteid,said fifst‘mep information is refefred te'as.
‘EP_map and‘said second map information is referred to-as
gfd_hab; |
47. A dete reeofding apparatus according to EIeim'
45, wherein?said-fecqrding means updatee said-fifst |
 eontinuity-info;mati0n éﬁd‘said second cpntinuity
rinformation whedrsaid first map information is'ﬁsed“and
eAupdates seid-second continuity ihformatien when said
.;seCOnd mab information.ie used.
s o 48. A:data recording metﬁod-cemprisidg:

a creation step, which is executed for creating:
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“control unit, whichis used for creating: first time-axis information

- second continuity information, which are created in processing' carried out
at said creation step, when said first map information isMagedpsand said
.second continuity information created "in processing-carried . out at said
_creation step:when said. second map information is used. 51. A'data
recordi ng apparatus conprising: determ nation neanhs for determining a type
of an operation to''record a data streamincluding an.array of packets;

representing a tinme axis of first tinme information and second time-axis
i nformation representi AgT8 % iGP8-tAY toF 1OEOGHE HlioMe HORIGSPRGIST i f sai d
- determi nation neans determ nes that said type of said recording operation
is a firsfoRypruitydf sbtoall time- arfermptoprashdnspeosdid 194 20 May 2005
determ nation neans deternines that said type of said recording operation
i's a secomentimeitantnferoatioy vapreswhithgi sonkéduiby o€ceedomg: first
~continuity information and said: second continuity information if said type
~of said toverinhoropeiati whensfilesermeapetinforbatsandibi useédtype; and
: map_inforhation shbwiﬂg-a.reiation.bétweenrtime

information of a data stream inc1ﬁding'an érray of

-packéts'and their addfessés;‘and:

rr'said second continuity ‘information when
'ﬁecond map information is ﬁsé& as said map information{
.an'd
aVrecording‘steb, whiéh is executed for_recording}'
said £irst goﬁtinuity iﬂformatioﬂﬁand said'
-secdnd cdnﬁinuity ihformation@ which are created in

processing carried out at said creation step, when said.

'fi;st'map.infofmation is used; and: -
said second c0ptihﬁity information créated
iﬁ processing éarried*oﬁt‘at'said creationistep'whén said
second mapriﬁfofmation is used.
49 -Aprograﬁ-storageumedium for-sféring a
.computer-readable progfém to be executed;byra computer,
comprising: 1 | | |
#“_ S a creation step, ﬁhich is’ executed foffcreéting;
- first cOntipuity*inforﬁatiqn‘repreSentihg;
continuity of first time information ‘and secbhd
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second continuity information if said type of said recording, operation is
determined to be said seoxi type. 52. A data recording apparataes accordi.ng
to claim 51, wherein said control unit creates: first map i-nformation
based on the tinme. information of said data stream and recordi ng addresses.
if said type of said recording operation is determined to be said first
type; and second map informati on based on the arrival- tine information of
sai d- packets and: recordlng addresses ~if said type of said recording

operation is deternl ne he said second type: and said recording unit
records s&PHUHPPIE Yrr’éffi1 Orﬁ‘ﬁ‘&rlr‘r’éltl es’etddjr% q?ﬁ’ptllnfﬁ r’r'tai:t’ir GiEcAq! " A data
recordi ng apparatus according to clai m 195 20 May 2005 51, wherein said
first timEi8i $OfRFBAACRoNIEE difstafiap INUmAEiBh I6F 4S9 d5nf or mati on
generated on the basis of. reference-tinme information of said data stream
and sai d SéBoaafprRariens shewdngar o1 liad itdmbedresn jtifesy mat i on of tine

|nfornat|on generated on the basis of arrival tinmes of said packets
information:of a data stream 1nclud1ng an array of

packetsrand.their addresses; and
‘said séCOndlCOntinuity information'when
secondrmap infprmation-is usad as‘said‘map inf0rmatioﬁ;-
ana
.'a récotding step, which isiexacuted for recordingp-
-said‘first continuity ipfqrﬁation'and said
Secbnd coﬁtinﬁity iﬁformation; which aré preatad ih p
-proceséinglcarried out atisaid qreationstep;-when said
Afi?st map information is used; and | -
said second cbﬁtinuity informatiop cfgated
“in processiﬁg carried out at said creatipn step whan said
psecopd,maprinformation isiused.
561 iA.program to be exéputéd'by‘a’aompuﬁer,
-coaprisiﬂg:
a_;reation step, wﬁich is executed forpcreatiag:
first ppntinuity information representing
‘continuity of firsp time.ipquﬁatipn and second
continuitytiﬁformatiOn repfeéentiﬁg Continuiﬁyrof_secoﬁd
- ‘time information when first map infofmationlis used as

map information showing a relation between time
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54. A data recording nethod conprising: a determ nation step.of
determining, a type of an operation to record a data steeanmyi padsudi ng an
array of packets; a control'step, which is executed for creating: first
~time-axis information representing a tinme axis of first tinme information
~and second tine-axis information representing a tine axis of second tine
~information if said type of said recording operation is determned to be
first type i'n processing carried out  at said determi nation step; said

second ti ge-axis i.nfor st |%{1| f gaid t)é_gcgl of. sai d recordi ng operation is
det er-mi ned 6 B8 ©4 s 8dofd W/Fe St Hbidssity rtt & Gt At sai d
det erm nat i og st ep;- ang.a recording step, which is executed for recording:
first. conPPfiliety PRfo ifo R STE &SI PFE' 20 May 2005 second Continuity
information if said type of said ‘recording operation is determned to be
~said first type; and sEtbhEeMRd meR5inn: by nbkferreFigni Wheype of sai'd
~recording operation is deternined to be said second type. 55. A program
" storage ne@rFarff Bprpstofiorgagion is used as said map information;
ahd
a recording step, which is executed for recording{
- said first continuity information aﬁd_said
' secdnd"continuity information, which are created in‘, 
'p;ocessing'éarried @ﬁt at said creatioh step, when said
first map information'is used; and
‘said seéond'continuity information,éreated
‘in'pfocessing¢carried.dut at said creation step when said.
second map iﬁformation’is used.
5L. A data”fécording apparatus cbmprisiﬁg:
determination means for detérminiﬁg a'type'bf an
operation to record a data stream‘includingVan:array of
packets;
control gnit,rwhich-is used for creating:
first time-axis information ;epreSénting a
time axis_of first time information'and secon& time-axis
information representing a time axis of second time
information if said determination means detérmines'that'
- said type of said recbrding operation-isra'firstrtype:

said second time-axis information if said
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conput er -readabl e programto be executed by a conputer conprising: a
determ nation step of determning a type of an operatiofn eyreeerd a data
streamincluding an array of packets; a control step, which is executed
for creating: first tinme-axis information representing a tine axis of
first time information and second tinme-axis information representing a
“time axis of second tinme information if said type of said recording

operation | sqcdgtfifhAedn! AoBfis dabteshiddporhdl PEQEPSSID Sl Rl out at

said determ nation step; sald second tine-axis information if sard type of

sai d recordiggcggagﬂggggekgtgghe&giQegeggngegﬁpgzgggad.type in processing

carried out at "sal rmnation step;, an I'ng step, which is
-executed for recording: 197 20 May 2005 f.irst_ c inuity infaormtion and
sai d second conti nuf %W%r%%oﬁ”%fjfciéisd utsifapogr%ﬂr sraei%rrdé‘&gr'di ng
operation is determ ned to ,be said first t{ggéF%ggésecong coptinuity

information if said type LIS FOP&LBFAtHg RRj ande¥@tdi ned t o- be

type. 56. A ogram.t o be. executed a conputer, said
eggnd conting£t§ fhformation %g saigytype gP sa{d

sai d sgcondS
recording operation is determined to be said first type:;
and
second continuity information if said
type of said recording, operation is determined to be said
seaadd type.
52. A data recording apparatus according to claim
51, wherein
said control unit creates:
first map information based on the time
" information of said data stream .and recording addresses
if said type of said recording operation is determined to
be said first type: and
second map information based on the arrival-
time information of saild packets and recording addresses
if said type of said recording operation is determined to
be said second type; and
said recording unit records said first map

information or second map information.

7 : 53. A data recording apparatus according to claim
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program conprising: a determnation step of determining a type of an
operation to record a data streamincluding an array of 2opseketss a control
step, which is executed for.creating: first tine-axis information
representing a tinme axis of first tine information and second tine-axis
information representing a tinme axis of second time information if said
type of said recording operation is determned to be a first type in
processi ng calrr iVEETRHEN at said determnation step; said second tine-axis
information if said type of said recording operation is determned to be a
"second type in procedsl figrear tiieme-aut sati nfairdadéter disnatimerastiep; and a
recordi ng step, which is executed for recording: 198 20 May 2005 first
continuity infformation afidtimediagcendticanyénetrdyed nbortikeiloasid @i d type
of said recording operation is determned to be said first type; and
second cont inefiddrenidaf-arimRt i19¥ drimaSaich toMes0fd sitth recsghngmperation is
‘determned to be said second type. 57. A data reproduction apparatus for
reproducing a datg,shrgaBbhAckyflbngxa8 ankaymatibackst $1he0axaa
information of time information generated on the basis of
arrival times of said packets.,
54 . A data recording method comprising:
-a determination step of determining, a type of an
operation to record a data stream including an array of
packets;
a control step, which is executed for creating:
first time-axis information representing a
time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out
at said determination step;
said second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
determination step; and

a recording step, which is executed for recording:

first continuity information and said
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i nformation recording, nmedium conprising; reproduction neans for
reproduci ng at | east one of first tinme-axis informatiorew Bpresenti ng a
time axis of first tine information and second time-axis information
representing a tinme axis of second tinme information from said information
recordi ng nmedium and control neans for controlling reproduction of data
.fromsaid.information recording nediumon the basis of information
reproduced byesahd ¢SREOAUSE]OMPBARSLicR 1A data {:ggépgycgaga met hod
adopted by a data reproduction apparatus %or reproduci ng a data stream
including an : 55@%&% r {.0f « i 0 r i ium

conpri si ng: -]éé%%%%%lg%ctl on s?%% %n%kp%%&&%ﬁgoa{%% ésgith%1r ?r%er}g'gp%%:ér'st
time-axis in mation representing a tine axis of 199 20 May 2005 .first
time information and second tine-axis information ;representing a tine axis
of second tinme information from said, informatjon recordi ng nedium and a
control step of controlIiﬁ%c?@éﬂ?QEE&WQﬁF¥ﬁ1Q£ﬂ§¥aq%Qﬂn¥§aﬁélﬁnfornation
recordi ng nediumon the basis of information reproduced in processing
carried out aYPe &fi FFchrEFREAisy sbepation As- gebgraimedt e dog $eH um for

storing a conputer-readable programof a data reproduction
_ second type.

55. A program steorage medium for storing a
computer-readable program to be executed by a computer

comprising:

a determination step of determining a type of an

operation to record a .data stream including an array of
packets;
a control step, which is executed for creating:

first time-axis information representing a

time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out at
said determination step;

sald second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
détermination step; and

a recording step, which is executed for recording:
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apparatus for reproducing a data stream i ncl udi ng-an array of

packets' froman information recordi ng nmedi um conpri si ng:20 &y epodducti on
step of reproducing at |east one of first time-axis information
representing a tinme axis of first time information and second time-axis
information representing a tinme axis of second tinme information fromsaid
i nformation recording nedium and a. control step of controlling

reproduction of data frommsaid if@iMRLIQN 1HeeAi-I8nMRHLUEL98 LBeokasis of
i nformation reproduced in processing carried out at said reproduction

step. 60. A piROI Ao beceraculed: By 8. EQMDYLET EOLo; SORLEGLLLRG @ data

reproducti on apparat u reproducing, a ream i ncluding”an array

of packets f - 200. 20 005.infqrmtion recording nmedi um

conpri si ng: éﬁér%%%%gc%%o%‘g@%{g%l%?d r%%ﬁ%%u%éfln&g Jéltrsf%%sﬁgedneano first

time.-axis information representing.a tine gxis of first tinme jnformation

and second tine-axis infoSTErdh P &M|ﬁ?§9§WQR%%%d%§(ﬂalchond tinme
information fromsaid inforna&%pn recording nmedium and ...a contral step

~of control I i'PT épr Rkt i BIFWHAE LPFT0MThi kP FeH UMDt T &ort

medi um on t he baiis of . information reproduced in.processing carried out at
sai d second type.

56. A program to be executed by a computer, said
program comprising:

a determination step of determining a type of an
operation to record a data stream including an array of
.packets;

| a control step, which is executed for;creating:
first time-axis information representing a
time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out
at said determination step;
said second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
deﬁermination step; and

a recording step, which is executed for recording:
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reproducti on step. 61f. A >data recording apparatus for recording a. data
stream i ncl udi ng-an array of packets onto.an informati ofn megarodsng. medi um
conpri sing: ‘acquisition nmeans for acquiring information on
discontinuitie.s-of first time information referred to by
reproduction.-tines of said data: stream and acquiring information on

_ di;continuities of seconq time information yefeyred to by arrival ti mes of
- said packets; and recordi B9 ZRABDNEGNuA 8GOR HiFBYmb BE BF TRAH 08a SHONE RGnihet her
or not, adiscontinuity of said second tine information exists between a
first packet.ghfaynitdclHel kS Iyl Ly . of [ j i me

i nformation gn a uéegong %g%ﬂg?Sgrggysgfﬁh?gh% ?§|F%3§ g3§%£§%? t packet
array and in . discontinuity of said .fjrst ti 201 20 May. 2005

i nf or mati on, 8@3%952%%&%”%%@%@%%%;&3 abcequslarledd =S @ﬁednaf} sai d

discontinuities. 62. A data re ording apgarat S ac ordin% to.claim.49,.
wherei n said recordi ng neSf§°Pdr CRBEIPEL Vd%n%ﬁfﬁﬁ PPoA* PRdcating that a

_ discontinuitg of said k6 second tinme information exists in the .event of an
oper ation of “#PF etorkit SBEFELeRe 15 tREER AP r bR RS . 33 ecord -
Pe _ .
said first packet array and a process to-record said second packet array.
second type.
S57. A data reproduction apparatus for reproducing
a data stream including an array of packets from an
information recording, medium, comprising:
reproduction means for reproducing at least one of

first time-axis information .representing a time axis of

first time information and second time-axis information

representing a time axis of second time information from
said information recording medium; and
control means for controlling reproduction of data

from said. information recording medium on the basis of

information reproduced by said reproduction means.

58. A data reproduction method adopted by a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording mediumf comprising:

a reproduction step of reproducing at least one of

first time-axis information representing a time axis of
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63. A data recording method adopted in a data recording apparatus for.
recording a data streamincluding an array of packets. ort Ga@recos

.informationrecordi ng medi um conprising the steps of: acquiring
i'nformation on di scontinuities of first timer information referred:to by
reproduction times of said data-streamand acquiring information on

- discontinue=ties- of second tinme information referred to by arrival tinmes

- of said packets; and recording information showi ng whether or not a

di scontinuity of sai d second time information-exists between a first-packet
“array i ncFadpfhgtapedisgonmandiony angf segichd itrigte -Eixds iinfformatiion and a

- second packet array, which follows said first packet array'and includes no
~di scont i nuepyeeknsand ki t$met ame si pfforsmatcngn, time 20Z o2@alHywr2@wmaccor dance
‘with said acquired information.. on said di scontinuities. 64. A pr ogram

- storage nsdnﬁnnﬁﬁbraheﬁbﬁgracoeaﬁa@t&bﬂh@&dabhﬂ program of a data recording
‘apparatus for recording a data streamincluding an array of packets .onto

~an information recessAg n@ﬂé;bl%ﬁoaaﬁtﬁbmglﬁberéiaﬁaauceionasguaaltag

|nfornat|on on discontinuities of .first :

' .from said information recording medlum on the basms of
information repfoduced iﬁ‘processingicarried out at said-
reprdductibn étep. |

‘59, A'pfogram‘storage médium for storing a-
f.gampﬁter—reaaablé pfoéfam_of a,daﬁa_reproduction
- appa?atuS‘fdr repfoduciné é data stream iqcluding;qn
j'érray of'pgékété‘erm;an infﬁrmation recording’medium
:cbmp:iéiﬁg: |
: a'reproduétioﬁ s;ep of rebroducing'ét least one of
first timefaXis infbrmatién representing a time axis éf
first timerinfofmation ahd.second time-axis informétioﬁ
:eéresenting'a-time éxiS of second'time information from
7séid:iﬁformétionirecOrding mediﬁm; and. |
a éontrol steb of éont:olling-reproductipn of data
ffomiéaid information récording mediqh.on the basis of -
informatioh'feﬁioduced in proceésinélcarried oﬁt at said
feprdduction'step. |
60. A program to bé‘eXeéutedfby a.computer:for
"“_. .eoﬁtfolling é data reproduction appératus fqr reproduéing

afdéta stream inciudiﬁg-an'array of packets from an
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time |nforrrat|on referred to by reproductron trrres of 'said data stream and
acquiring.infor natr on on discontinuities of'second tine infey matson -
referred to by arrival times. of said packets; and recording information
showi ng whether or not a discontinuity of said second tinme information
exi sts between a first packet array including no discontinuity of said
first tine informati on and . a second packet array, which follow s-said
first packet array and'includes no. discontinuity of said first tine
information,_ in accordance with s gud acquired jnformation on said

di scont i nuiTi ¥Rt TR T Bn T HE xS TR EE 9 2 conputer for
controlli ng; a dat a recordr ng apparatus for recording a_data stream
i ncludi ng -an ar Pay ®8F OFACKELE GHF &t MIPEORRGIRT Pécdredisig ORedPdm
conprising. .the steps of: 203 20 May 2005 acquiring.information on
di scont i ntiittss tome3is timEo N oramtd F seFR iRl & ot e régpirsodifct i on tinmes
of said data stream and acquiring information on discontinuities of second
time inforfatsortimef emfedrer inn and issdond neignefawsis dinpfacketts;orand
recording informati on show ng whether or not a discontinuity of said. -
second ti medndsEmrEicor uemestaScld)eiﬁ/mumcf itriste pracﬂ@imaaﬁrcfxy fr,dmncl udi ng
no di scontinuity _ ' -
: " said 1nformat10n recordlng medlum and .
..a cdntrol step-of controlling reproductién of data
from said-information;récbrding medium on the basis of.
infbrmacion.reproduced in_prccessing car;ied cut at said
'reproduction step.
61. A .data recording apparatus for‘recording‘ac
“data stream including an array of packets onto an
‘.information'recording.medium, comprisiﬁg:

'acquisition'means for'acquiring infbrmation on -
'disccntinuitiesrof first time information referredrto by
reproductionstimesLof sajid data stream and acqui:ing o
iﬁformatiOn;on disc0ntinuitiee of second time inforﬁation
referred to by arrivalrﬁimes of-said-packets; and

recording‘means'fo: recording information showing
whether or not: a’ discontinuity of said second time
information exists between a first packet-array_including'
no discontinuity of said first time information and a

. second packet ar:ayﬁwwhichffOIIOWS~saidVfirstjpacketl

array and includes no discontinuity of said first.time.
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of said first tinme information and a' second. packet array, which follows
said first .packet array-and includes no discontinuity ofzo-ga doofirst tine

information, in accordance with said acquired infornmation on said

di scontinuities. 66. A data reproduction apparatus for reproducing

. a,data-streamincluding an array of packets-froman information.recording
ghediunr conprising: ‘reproduction neans for reproducing information

- 7. showi ng whet her or not a discontinuity of second tine information

“-referred ‘to.by arrival tines of said packets exi sts between a first packet

array i nchadiorgatd ondi sdomganndanast Vfi‘?%tsﬂ‘?ma?%‘#b?ﬁ%t%@fpﬂéﬁ“ewléd to by
reproduction tinmes-of said .data stream and a. second packet array,. which

f ol | ows s@ind sfeiids td iparciodtinarirtayesand i ncl udes no di scontinuity of sai d
“first tine information, 204 20 May. 2005 from said i nformation recording

“medium and cont 62l meamstdOWe@@ndimglapgarepnedactbedlﬁgonbsaudlm
information recording mediumon the basis of information. reproduced by

sai d repradyctwibereiftarid Ghcohdiaia Mep O ¢ sy eddociadopted by a data
- reproduction apparatus for. reproducing a data stream.including an array
~of, pac ke‘.u:aft:&ee\taen Ilequrcmtlln@n trfaaper dilrsg:orp@ﬂamy COMyd & ng-
| second t1me 1nformat10n exlsts in the event of an
foperation of?a‘recording pause/pauee release betweeh a
"_ﬁroCees:toffecofd-said:first'packet~array and a procese
'tO'reeofd“said séCond packef erfay.

-631,7A data eeeording method adopted in a data
reCOrding eeperatus for"recerding aidetaﬂstream includiﬁg
'an-array Of-‘béckets.o;lt‘o:an-iﬁformation’:r'ecq_-rd':i;'r.lgrmediumf
pdmprising the}stepe'ef: | |

“acquifing infermatibn on-ﬁiscdntinuities of ﬁirse
ﬁime'infqrmationrefe;redto-by'reprodUCtien times of
said datestreem-end.acquiriné information on
'disdontinﬁities'of Second~£ime information”referredrto by

~arrival times' of said‘packets; and’

recording ihformation shewing:whether or not a
diecentineiey of said second time informafidn»exists

'”betweenva'firsthecket array including;no-discontinuity
of eaid“fifst-time'infofmation'andfa second backet-arrey,
Whieh fellews_said first packet arrayfend_includes ﬁd

discontinuity of said first time information, im-
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a reproduction step of. reproducing information showi ng whether or not a

di scontinuity of second time information referred to by armhyaloosi mes of -
sai d packets exists between a first packet array including.no discontinuity
of first time information referred to by reproduction tines of said . data

- stream-and a second packet -array, which follows 'said first packet array
and i ncludés no discontinuity of -said first time information, from said
information recording nmedium. and a control step of. controlling

repr oducti on fron1'saLgPinfornation r cor% di_um on LQF basi s of

| nf ormat | 8 SPERPBAGCEA P °Br 8c 858 AG SCarrSd UK SO 4

| atrsaﬁﬁ‘reproduction
step. . . 68. A program storage nediumfor storing a conputer-readable
rogr am off 1§ &L RULEPESduct i on apparatus for reproducing a data stream:
. m | Pp . P I'ng . L
i ncluding an 205 20 May 2005 array of packets froman information recording
medi um conpri si ngt - a & EFCGFR iSHPAED RALTEPr bCTHYTIMF R mation Y
showi ng whet her or not a discontinuity of second tine information referred
to by arrieabuteresesflabdiedrpagkens odxias 9 Hae trigeeny dd nfdf PSP AFRS . arr ay
i ncl uding no' L : - - ,
for recording a data stream including an array of packets
onto én‘information_reoording medium'comprising the steps
Cof:
acquiring information on discontinuities of first
*fiime information referréd,to'by reproduction times of .
said data Stream and acguiring information on
disoontinuities of 'second time. information referred to by
”jar;ival'times,of said packets: and
-recording'ihfogmation showing whether or not a -
‘discontiﬁuity-ofrsaid'second_time information exists
‘between a first packet'array inc¢luding no discontinuity
of said first time-information_and a second packet array,
'Which f01iow5fsdid first pécket-array and includes no
-discontinuity of said first time information, in
accordance with said acquired information onrsaid
discontinuities.
65. A program to be executed by a computer for
controlling.a data. recording apparatus. for recording a

A data stream including-an array of packets onto an

information-recording medium, comprising- the steps of:
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di scontinuity of first time information referred to by reproduction tines
‘of said data stream and a second packet array, which-fobd omas maed first
packet- array and i ncludes no discontinuity of said first time information,
from.said information recordi ng nmedium and a control step of controlling
.reproduction of data fromsaid information recording mediumon'the '

. basis'of ~information reproduced in processing carried out at said
“reproduction. step: 69. A programto be executed by a conputer for

- controlling a data regroductlon appar at us _for reprodUC|ng a.data stream

“including" an. arr 8§90t pASKERECFFBM B8R OPnfdFRERL 6Huﬂ§&8FdPﬁgfﬁ§§Fun1 sai d
program conprising: a reproduction step of reproducing information . show ng
 whet her ot 16t izfgrgesdrrngietyrardsdcomy e ddwsring i timaefelred to by
“arrival times of said packets exists' between a first packet array including
- no. di'scontSiaddi Bptef stiresm ende aicaudmiagi dm frogfartrigo tcoy by 206 20 May 2005
- .reproduction tines of said data streamand a second' packet array, which
foll ows sdﬂdCbntsnupachetoérsayoaﬂdtumelu@é&rmmtummnnﬂﬂeﬂnﬂd3maﬁb§ajd
first tinme information, .fromsaid information"recordi ng nedium and
- a. controla$tépamft¢m9brcElsagdrpabadmetlamdof data fron1sa|d |nfornat|on
recordlng nedlunlon the basi s- of _
: recordlng 1nformat10n show1ng whether or not a .
'“discontlnulty of said second time information exists
“betweén a first packet'arfay‘including nb discontinuity
of;séid first time information and a'second.packet'arfay,
which fbllpws'said first packet array and ‘includes-no
ldisContinuity of 'said first time informatioh,-in f
 agcordance wiﬁh-said'écquired‘iﬁfdrmatiOn on said - -
discontinuitiés.
-'56. A data reproduction'appafatuS‘for‘reproducing
a data -stream iﬁcluding an array of packets from an - -
iﬁfdrmatidn,recording medium, comprising:
IR : reproduction'means‘for*reproducing information -
“.showing whether o:-not,a'discontinuity of second time
'information referred-to;by'arrival times-of-said_paékets
ekists;between a first packet array including no
discontinuity of first time_information~referred to by
~ reproduction times of said data ‘stream and a second

o packet array, which follows said first ‘packet array and

includes no discontinuity of said first time information,
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i nformation. reproduce' d in processing. carried out ‘at’ said reproduction-
step.. 70. . A data recordlng nedlun1for -storing. data:2cesoraed by a

data. - recording apparatus' conprising: first detection means for detecting a
dlscontan|ty of .first time information referred to by reproduction tines
of a-data streamincluding packets; and second detection neans for ‘
‘detecting a discontinuity of second tine information referred to by’ :
arrival tinmes of said .packets, 207 20 May 2005 wherein said data recordlng

nediuhlalgo used,f.or, storln |nforn%d|on showi ng whet her or'.not a

di scont i n&F ey §P18aigLoslgid PP fiesH Wi € bet ween a first
packet array including no discontinuity -of said first tine i nf ormati on and
asecond packet a??%&rOIMHFEHSf5PF0ﬁ8n§5P81#PHsFeﬁﬁéﬁéFtaPPaﬁrﬁﬂd i-ncl udes
no discontinuity.of said-first time information. 20 May 2005 71: A data -
repr oduct Feidappararasifer nesprddugi mgdiandpa'the daaiisneifudi ng an array of
packets from an. i nformation recording nediumfor storing said..data stream
conpr|5|ngnfpepabduutrenrw@awedfbw-B@pﬂod&@wm@wqﬁummnmeamm shomnng_mhether.
or not a di'scontinuity of second tinme
' 67 A data reproductlon method adopted by a data
reproductlon apparatus for reproduc1ng a data stream
including an array of,packets frém_an_information
'-recording‘medium, comprising:

a repr_odu_'ctionﬁstep of reproducing information
shoWing whether or not a;discontinuity of second time
‘informationpreferred‘to by arrival.timee_of.said paoketsr_
exists between a first packet array including no
-diecontiauity of first time information referred to by
feproduction times of said data stream and a second .
packet array, which follows said first packet-array_and
includes no discohtiﬁuity of said first time information,

“from said information recording medium; and
. a control step of.cont:oiling reproduction from B
Asaid information recording medium on the basis of
inf0rmation:reproduced'in-processing carried out at said
reproduction stept
68. .A program storage medium for .storing a

- compﬂter—readable program of a data reproduction

apparatus for.reproduCing_a data stream including an
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information-referred to by , arrival tines of said packet's exists between
a first packet array including no - 209 discontinuity of2f iMa§t2ddsnme

~information'-and a second packet array follow ng said first packet array

“and including-n:o discontinuity of said first time information; and |
control, means for controlling reproduction of said data stream from said
' |nfornat|on recordlng medi um on the basis-of'said information. 72...A data
‘reproduction apparatus:according.to claim?71, said data reproductlon
apparatus further haV|ng generation means for generating. reference. time
_ |nfornat|6ﬁraVePérPé6kF 5b§r§&|énséééﬁamﬁﬁﬁ€nlﬁﬁGPﬁﬁﬂP@nmﬁﬁéPﬁln said
~reproduction nmeans reproduces sai dsecond packet array after said
first- pacRemPaFﬁayg and sai d control nmeans reproduces said first and
second . packet arrays on: the basis of continuous values of said reference
“time i nf or mati oma i fepwodii scomt | muep yo Hf repidduseconinfomma t dor mat i on -
" exi'sts between said first packet array and said second-packet ‘array. 73. A
dat.a reprsﬁuwﬁngnwappaéatus aecondingcbatihaimy7df Sacdndatameepr oduction
~ apparatus further havi ng generation means for generating reference tinme
-,lnfornatlgﬂfbeﬁgtiad E@fb¥r§a|6053908gr§bﬁﬁ kRhesati eaid packets
exists betwgen a_first packet array including nq 
‘discontinuity of first time information referred to by
reproduction times of said data streaﬁ and a second
_pécket array; which follows said first packet array and
mincludes no discontinuity of said first time information,
. from Said-iniormation recording medium; and
.é'control~step-of controlling.reproductidnfbf data
_from,ééid infdrmationlrecording.medium'6n'the basis of
'rinformationAreprcauced'ih processing,cairied out at said'
reproduction step-.-
69. A program to be executed by a computer for
AControlling a data rep:pduction apparatus for reproducing
a data stream inCluding an array of packets from an
information recording medium, ‘said program Qbmprising:
a reproduction step Qf'reproducing'information
showing whether or not a discontinuityﬁof second time
 _information referred to by arrival times of said packets

'~ exists between a first packet array including no

discontinuity of first time infofmationArefefred-to.by
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wherein =210 20 May 2005.sai'd reproduction neans reproduces sai d.second
packet array after said first- packet array.; and said cqnﬁm9¢2@eans resets
a clock val ue of said reference tinme |nfornatron prior-to réproduction of
said second packet .array if a drscontrnurty of . sai-d second tjne-
|nfornat|on exi sts between . said .first packet array and .sai d second:
packet array. ‘74. A data reproductron met hod adopted by a.data .
.rePrbduction apparatus for reproducing a data stream - including an array

of packets j of o ORel d Lymused for storing -s-aid data.
strean}‘coﬂ%é?g?ﬁgt% e gf@%% § Sgg%rggg%rgg FAForREt FoReSRB% ng | whet her or

not a' nurt%yof secong ii forn%tron referred to' by
arrrval'tr é%%%?% K ?Esbﬁ?hg 1xstj park Ecﬂéfaarﬁa |nclud|n
g
no drscontrnahn¥ --of first time - information and a ‘sec-ond.packet array.
fol | owi ng Y& d'9%F it %’a%%‘rtlawﬂa‘wa% satfuliingtnbiapsévfermacipnof said
first tinme:information;-and controlling reproduction of said-data stream .
from sm(f#?ﬂ(ﬁ%ﬁﬁ|kﬂf?ﬁﬂﬁ#kﬁﬁmf¢mﬂ#@nmmnmeﬁeumasasdof said- |nfornat|on
75. A progranrstorage medi-um f.or storing a
" a.control step of controlllng reproductlon of data o
from sald_lnfoxmatlon recerdlng medlum on the basis: of
iafermaﬁion.repreduced in pfocessihg.carried out atgeaid
f_rebrd@uétion step.
~70. A data reeo;ding medium for storing. data’
recorded by a data‘recofding apparatus'comprising-
“first detectlon means for detectlng a dlscontlnulty
- of flrst tlme 1nformat10n referred to by reproductlon
tlmes of a data stream 1nc1ud1ng packets, and
second detectlon means for detectlng a

dlscontlnulty of second tlme 1nformat10n referred to by

arr;val tlmes of sald.packets,

207




conput'er -r'eadabl e programof a data reproduction 211 20 May 2005 appar at us

for reproducing a data stream including an array. of packets, Loem an '
i nformation..recording nmedium used for' storing said- data stream .. . g

conprising the steps 6f: reproduci ng i nf or mation. shomnng whet-her- or not a

di scontinuity of, second time ~information referred-to,:by arrival -tinmes

of sai.d- packets eX|sts between a. first packet array |nclud|ng no

di scontinuity of .first tine -information.and a second packet-array

following said" . fineSle iRAGKAL ALY AN I dhd@ iR M Ssapdduidy of sai d-
-first time |nfornat|on and ' control l'ing' reproductlon of said 'data

strean1fromsﬁgyihdrﬁﬁgggﬁéggbnrﬁg éﬁ%%8¥£% %gg1gg Lhe basis of said

information. ' 76.” A'programto ye computer for controlling a-

data 1 oPr UG AR OF Ui 01§ SBLOGME itho 24 1B angLEEATIADELYC N

an' array of packe t an ln OI’ITB. 1 on récordin Ium use

t t ' f duci '
o .Si'n%sﬁq%ﬁ%ﬁgswﬁeﬁ#@r AR e ERE 81 o BERRRSHRLEY
information referred., to b arrival times of said packets exists bet ween a

first pack@F éﬁﬂgbqﬁﬁﬁﬁj imp If RO ey of © ?@tpﬁ?%%t array.

which follows ‘said first packet array and includes no

. discontinuity of said first time information.
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|nfornat|on and a second packet array follomnng sai d. 212" 20 Nhy 2005 flrst
packet array. - and including no discontinuity of said flfﬁIMﬁyﬁBOS

i nfornation; and caontrolling. reproduction’ of sai.d data 'stream from said
i nformation recording medi umon the basi's of said.information. 77. A data’
reproduction' apparatus. for . reprodUC|ng a data- strean1|nclud1ng an array
of - packets from an .i nformation recordlng medi um' us' ed for storing said
data  stream conprising: . generation neans for generatlng ref erence time
information referped t2o dytd irepriothargiedn crpsdoai ng foarréppddidcims. of
said packets reproduction neans for reproducing a second packet array,

whi ch. i ncl addeataosdirsaantineuiviay ngf ahi bstrali BF Jarfirdmtirom ard fol lows a
first packet array including no discontinuity of said first tine

i nformati opnfalhgt:sai ¢eldoheli ndaslerli vl 8% #08r £AL 5QkdMBARS bekdhgsetti ng
a clock:val ue of "said reference.tinme information prior.to- réproduction of
said secongoﬁﬁgggingtray i.f adiscontinuity of said time -information
showi ng arrival tines of said packets eX|sts between said first packet

array and said S%%ﬁﬁﬂuﬂﬁgtegnehééﬁg for reprodu01ng information

'~shOW1ng-whether or not a discontinuity of second time
information referred to by arrival times of said packets

‘exists between a first packet array inbluding no
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78. A data reproductlon nethod adopt-ed by a data 213 20 Nay 20 05-
reproduction apparatus-<for reproducing a .data_ streanllnmjmaym@oan array of
packets froman information -recording nedlun1for storing said data -
stream, conprising: ~a generation step |nfornat|on referred t generating
reference time: by time information showi-ng arrival tinmes of sai-d packets;
La- reproductlon step of reprodUC|ng a second packet . .array, which includes
no -dlscontan|ty of first time - information ahd;fo:llows a first packet .

array’ . incl @diswpmitinuidiy coitf ws t yt bhe Sihflofhasion tan® anseksation, af t er.

sai d flrst packet ‘array;.and .. a control ~step, which-is"

execut-ed- f oparcdese tatvirigy, &olq&etll@lg/aéa@d of i 88t UpA BE&F eAELaythAg | nformation
prior to ...reproduction of said second packet array-if a dlscontan|ty

of said ti ngnlcnfllquqg%t QN SQMNG Al{dyabe tLLES P dIrQ@' g“pgckets exists

bet ween said first packet array-and: sald secon acket array. 79. A.
program st ok gggrm%qhwg1%%(§torlng a conputer-readable progran1of a data
reproductlon A : _ :

control means fdr dontrdllihg reprodﬁctidn of said
; data stream from said 1nformat10n recordlng medlum on the
basis of sald 1nformat10n

7é VA data reproductlon apparatus.accordlag to .
,'claim-?l. said data reproductloa apparatus further hav1ng
geheration means for generaelng.reference.tlme . ;“
infofmation referred te by said aeeond-éime_inferﬁaiioﬁ.‘_
.wﬁerein: | | ‘l .

;aaia reprodactipn means rep?oduces Saidisecqnd
packet a;raf after.said first:packee array{,and-

—'aaid‘coﬁtrol ﬁeana feproduces said first and second '
_packet arrays encthe basis of continuous valuea of said
referenge eimefinformation if ne &iacentinuity of said
second ‘time information exiets between said first packee
array and said second packet array.

73 . A.data aeproduction apparatus aecerdiﬁg to
claim 7}, said data repfodﬁction apparatue furtﬁer having
generation_meahs-for genefating reference time

‘iaformatiop referred to by said seeond time information

wherein
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apparafus for reproducing‘a data'stféan1including an array of packets from
an information recording nediumfor storing said data stareamz2ocenprising:,
a generation step.of generating reference time 214 20 May 2005 |nfornat|on

referred to by tinme information show ng arrival tines of said pa ckets. a::-"i

reproduction step of reproducing a second packet array, which |ncludes no
di scontinuity of first tine information. and follows a .first packet array - .

i ncl-udi ng. " no dlSCCW%&IE”i&p@édﬁ@tﬂoﬁ'ﬁéanstk@BroHﬂEQE”@E%ﬁnseEBEEr sai d
first packet' array; and a control step, which is executed for-

resetting. a -patRek ¥2by gkred Ga44" @1EAGC LR ] BLQLIAL Lo Priof to

repr oducti on: of . sai d secon packet array if a iI'scont’i dlty of said tine

i nformation shomnng nmes_of said, packefs exis s bet ween sai d
first packet array an sa?%r%%dﬁﬁﬁniaﬁiﬁ?tga?rS£°cgova UBr 85r 8o be

execut ed- by aco uter for controlling a-data reproduction.  apparatus for.
reproducing & Y%F%?raéﬂ?|he BHWﬁélaﬁ PR PRy &P 5&€K@§§C¢ﬂ@ﬁ1§ﬁ said -

i nformati on: recordlng medi um for storing said.data stream’ “conprising; a
generation st¥pcofd g%%%kﬁFlﬁ@rﬁéfé?eﬂcél@Pﬁﬁtﬂnﬂéﬁwapﬁoﬁanéféﬁcgadto by

time |nfornat|on showi ng .
‘tlme 1nformatlon exists between said - flrst packet array

and sald second packet array.
74 . A data‘;éproduction metho& adoptad bf'a.data‘f
»rep£0dﬁ¢tian a?paratus fb;'?épréduciné a‘dafa streaﬁ'
inélﬁding.an afray of packets from.an infarmation-
. recpfaing medium used fof stofiné-said.data séréam,
compfising tha,s;eps df: |
'repradﬁéinglinférmation showing'whafher_ar'not a".
:diécantinuity of:secoﬁd~time infofmatiqh feferred.to'by
‘afrival'tiﬁes of.Said padkets exists between.a first.
packet array inciuding no discontinuity of first time
information and a second.packet array following said
" first packet -array and including ﬁb discontinuity of saia
 first time information;'and |
' coatfolling reproduction of said'data saream from
said information recording medium on the basis of said
informatiaﬁ. |
75 . A program storage medium for stbring a

computer-readable program of a data reproduction
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arrival tinmes of said packets; a reproduction step.of reproducing a second " *
packet array,. which includes no discontinuity of first2d e 2006f ormation
and follows a first packet ‘array including no 215 20 May 2005 di scontinuity
of said first time . .infornation,-after said first packet array; grid a -
~control step, which i's executed for resetting a clock value of said-
reference time information prior to reéproduction of said second packet .

array if a  dppaeatuBuifly %ﬁ%ﬁéﬂxﬁ?é @%Mé?&ﬁﬂ%&ﬂ%ﬂ{éia@' times of
sai d-packets exists. between sal I.rst packet —array and saia second packet
array. 2i6 .érrayfof packets from an information ;ecordiﬁg medium :
uSEd-for'storing said daéa_stfeam_cdmprisingzthe steps
of: | | | o

repfo@ucing:inférmatioﬁ éhQWiﬁ§ wHéthér_o£ not a
diséoﬁtinuity of secona time_informatién‘réferreﬁ toiﬁy
arrival times of s§id'pa§ket§ éx;sfs Between‘a-first
paékét array iﬂ?luﬁing n§ digcdn;ihﬁitf_of:first.timé_«
-infor@aﬁion‘and a éecond;ﬁéckét.érraf following said"..
£irst packet array ah@jincludiné'no discontiﬁuiﬁy of said
-fifst time infprﬁation}fandA- | | |

éoﬁtroliingirepfoducﬁiqﬁ-pf said"dgt;_streaﬁ'from'
Séid informétion recording medium on thé basis of séid

-infofmatioﬁ..

76; A prqgrgm to.be executed by a éompuﬁer'fdr
controlling a data'repfoduction‘apparatus for reproduginé
a daté‘stream includiﬁg an array of packeés from an
informatioﬁ recording.médiumiused for'stofing,said data
sfream;fcomprising tﬁe steps of:

reproducing iﬁformation showing whether'o; not a
'discontinuity 6f second.time ipformation referred to by
arrivai.times of said packets exists between a'firgt
packet array including no diééontinuity‘of first time

information and a secpnd'packet.array_following said .
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20 May 2005

' fifsf pécké; array 5nd inciﬁding'qd disconﬁiﬁﬁity Of %éid
‘first_time information;Aand |

controiiing ¥é£rodpbtibﬁ'of gaid data stream from
said'iﬁformationfecqfdiﬁglme&ium 6n the bééié 6f'said‘.
information. |

77 . A'&aéa reproduc;iép'app&ratﬁs.fof rep?odqcing
'.é.dataUStream inclgding'annarréyléf'paqkets'from'an |
ipformation'regording-medium’uée& qu éthing_saiﬁ déta
%treaﬁ, bomprisiqg: ' | |

‘jeneratiqn.means for Qene?ating réfeféﬁcé time
information réferred to 5y'timeliqforﬁa£i0n ghbwing7
'arriﬁa; times‘of said péékétg; |

| reproduction_means fdr'reprodﬁging a second ééckgf

) érréy, whiqh_inéiudes no discontinuity of first timé
infofmatioﬁ.énd-fﬁilows‘a first paqket.array iﬁcluding no
discontinuiﬁy_of said fifst time informaticn, after éaid
first packet'arraﬁ; and

-contfol meéns for reéétting a ciock value of said-
_feference time information prior to_reproducﬁibh'of said
second packet array.if a-discontinﬁity of sqid time
infbrmation showing.arrival times of said packets eiists'
bétweén said first ﬁackét array apd said seconé packet
érray. |

78 . A data reﬁroduction methad adopted by a data
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peﬁrodﬁc;ion-app;ratus:foffrebréducing é déta_étre§m
“including an‘array Of packéts fromtaq‘informatibn _
feéording.médium %drlsﬁoripg'said;daﬁa stream,
cb@brisiﬁﬁ: k e '

a geﬁerafion éfepvoﬁ_géneratiﬁé reference time
infofmation‘referfed'tovby time.ihformation showing
afriva} Eimés of‘éaié packét§; 

a reproduction step df iéproduciﬁg.a séébnd paéket
ugf?ay, which incl#dés ﬁ0 disconﬁinﬁit¥_of_fi;st.ﬁime
information andffollows a first'packet éfféy_includiﬁg #o_
disédﬁtiﬁuity of saiﬁ firstﬁtime infofma#ién, after said
firs£ packet é%ray}_éna | - |

a_conﬁrdl step, which 'is I-é.-xe_cu‘ted'fo.r' res-ettim_# a
" clock vﬁlﬁefof said réfereﬁceftime info?mation pri&r to
',.?eprodﬁcﬁion ofusaid second packet array if a |
. discontinuity of sgid time information showing arrival
tiﬁes of said éaékets exists between said first packet
‘array -and sai& secohd"packet_array;

79. A program storage_medium for stbfing a
cdmputer—readabie proéfam‘of a data'réprqduction
apparatus fof reproducing a data stream including an
| arfay of packets'from an informatibﬁ recording medium for
étoring said data stréam. éompriéing;

a generation step .of generating reference time
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.iﬁfo¥méti6q”féférredtd.by time‘iﬁfqimatibn_sﬁéﬁing
arrival times 6f_éaidipa¢kets; |

.a:reprdéuétion step dﬁ'rebrpd@cing a secohdjpacket:i
array, whiéh;includes‘nd.discontiﬁuity:offirst'timé'
‘:informatiqnfand foilows_a.}irsf péckeﬁ,érray inéluaihglné
discont#nﬁity 0f said~fi?st'£imé inf@rmétioﬁ,_after_éaid_
”first'packe;'gfraf;énd | |

a control step, which ;é éxecﬁtéﬁ:fé?-résettingfé-w
c}ock.value pfiséid reference timé,infgrmatigg prior tp 
;eprodﬁetiandf said second packét aiiay'if a
.discoﬁtinuify of_;aid'time inforﬁaﬁion-éhoWing_arrival
.timeé of-é@id‘paékegs_exists‘5étwgen-said first ﬁaékeﬁ:
afray_and'said second packet“array.:'

80. - A program to:bé executed‘by a'computér for
éontrqlling.a-daﬁa reproducﬁionrapparatus fof feproducing
& data stream including an array of packets_frbﬁ an
informatién,reéording medium for storing said. data streamf
:Eomprising; | |

- a Qenerhtion step of ggnerating'feference time
jnformation réferred to by time information showing
-arri§a1 tiﬁeé of said‘packeﬁs;

a feproduction step of répfoducigg a second packet

array,- which inclﬁdes no discontinuity of first time

information and follows a first packet array including no

215




20 May 2005

dlscontlnulty of said flrst tlme 1nformat10n,‘after said

flrst packet array: and

a control step, Wthh 1s-executed for resettlng a
,clock value of sald‘refefence tlme-lnformatlon prlér.to
reproductlon 6f sald second packet array 1f a o
.-dlscontlnulty of sald tlme 1nformat10n show1ng arrlval
times of sald-packets exists.between'said first packet

darray and said second backet array..
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