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WD 2004/ 029959 PCT/ | B2003/ 004189 1 Apparatus for
recording a main file and auxiliary files in a track
worooa/0e®edrd carrier The present invention rel BEEEB2005/004189
general to the field of recordi,ng information on a
record nedium More particularly, the present
Ap:préﬁﬁ 051% r&{ fﬁlaﬁx‘?ﬁl& Bgd fu'nﬁ ligky HlesORtal tPa%k onl86&5rd ichdier
n i ch case e record nediumtypically is an
optical disc, but the gist of the 5 present invention
is not restricted to optically recording information
on a disc. Further, the present invention relates
particularly to the field of recording an audio
stream and/or a video stream but the gist of the
present invention is not restricted to such use. As

W Il bec ﬁ‘ﬂe gfr:elasl%l rn%FenEPn {«Qﬁeg o éeﬂg}da{]% 'thé V\gldq{ﬁgc%%mg information

I nventi o

onlatt&yrdatddiin.st r eam has a baS| c part, a main file, and
one or nore optional 10 parts, auxiliary fil

pt i cal Mage pariigularlysthe grasentdnyeatian rldss Wdbe Eslgeca‘ optical
recggcpﬁé ﬁh &glll,]%he g%{hfe%c%g& mgﬁh%@%@écqugsr Gﬁtféﬁf cfisc PUEheFt of the

prdsehtdhvention igneoy resstictediar apticallyBidcoiding 1Rﬁ3tm@tlem: )m a disc.
Speci fi caI Iy, the present jnvention rel tes

field of Fuptherothg |Pﬁ§e%trfav"r”é’88 elgteRPATReNpT ﬁﬁ‘ﬂthfﬁ@w(’f recording an
audi g\éﬁ@ Ed/M hLides sﬁ"éﬂlll Huff % é?ﬁro?'tﬂb‘?};r&s%ht 2RESidnl i ﬁbi éstricted to

I's exenplary application, but it is to be
sumlnﬂlsed Ashzanll hetoms cleater imihe fioldxivitg, the gtesént invtehtion mpllcable in more

NN TN 4. /R M R

paf@iafxilBfPfiRet i on signal and auxiliary files conprising
auxiliary information signals in a track on a record

carri er, QOpticalgliscs and disc drigeshave daerodey e]@ape@ aenoxding o different
s PR P8 5 S0 B8 By LaRRhaRIS ey e

stap@4d S BOf (BIh-ReDisd) SSpee i cdlIRRapibeis ioRAT6N fddtes to the field of
first receiving neans for receiving said main file; -
reepeding and eedingitHY RMnand e inveaien ﬁbb%@zmialaeé(h@rmaa@er specifically
f
fo1f 1Jh S e§(]bmplar$r nﬁﬂhc%éﬁé gﬁgfﬁ gsgtorﬁ?qfégeld ntﬁ%cl 1t(s)il§ Elg{ ffl'tegiggg 3‘%: %@tﬂct the scope

oflﬂdenﬁkerﬁmﬁnﬁm-wm part of the main infor rrati on si gnal
having a specific presentation tinme; -
processi Agedpsaton glated 9 APBR RS o TSERE ﬂ%"lgé‘rli?alfllﬁlé comprising a

mdift oA gg[h‘ﬁ?alﬁf u?(ﬂﬂrif E%s%PmE#@i‘ﬁF §%1x1ﬁ?r1§hn@rﬂl%ﬁon s1§nals ina

conprising & part an’ auxi tion signa .
traolvh ageddrd s@eet, 5o as mmbletsahulmamebusmssentation of the main information

signal and at least one of the auxiliary information signals, said track comprising a series of
locations, said apparatus comprises:

- first receiving means for receiving said main file;

- second receiving means for receiving said auxiliary files;

- first processing means for subdividing the main file into a sequence of main blocks,
each block comprising a part of the main information signal having a specific
presentation time;

- second processing means for subdivide each auxiliary file into a sequence of auxiliary
blocks, each block comprising a part of an auxiliary information signal having a

specific presentation time.
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CONFI RVATI ON COPY WD 2004/ 029959 PCT/ 1 B2003/ 004189 2
The invention further relates to a nmethod for
wo ewanzhony a main file and auxiliary files i nPEI/1B2a¢3004189
on a record carrier. The invention further relates to
record carrier carrying a maifi file and auxiliary
files 5 fge ingeRATRRAhY KRR a AEHRIN fof AlcoREiRY #FRIHIBGnd
conprises at least one track, either in the formof a
awdbaryiffiesins tsyok oala regord parriee Tl inverttiomfirthesrelates to record carrier

concentrlﬁ cir.cl e].il Iglle storage space where
carfyig,? R BIF U9t 5P2d in the formof a data

pattern. Cpt|cal discs nmay be read-only type, where
information is recorded during nmanufacturing, which 10
informati on can only be read by a user. The optica

storage disc nay

ooy T 280 LGRS oy Rop S Sernton

citlieg @Rl foflY 0D4 c@ﬂiﬂu@ﬁd spﬁnaSGISmItme fc@mrté’rrmlltlp]teh:enmmo circles, of
whi ch infornmation can be storf an o tical disc
storAgg spehr@ wheye infortion mayheistoge s oy, d%a%rteﬂl offptigpl discs
! Lk afMich
mad s St ol be, ivhef HISRAor S Srdckldukif g AR ARARRECY Hic
infa@mdtrbalcaﬂ bslybehraatby aused. Theleptirab stdrags disasnayndlsy lmeaa Waltﬁable

carrier, not only fo ata
type oV heFR ARGt B BRe P o DA T i Pl Biscs in
gerftrdl, t g‘é@d iR ﬁforﬁJbPQﬂ"bﬁgo@stéﬁﬁ in Moﬁ@éﬁ?d@é Sn@\¥e way in which
recor s on wite discs. Al so, audio publshlng
optiaahpataiceis boread ifbevapogtidab dise gs wnmanlyé@omblt iissot necessary here to

recor di scs h are read-only discs (ROM;
de%PEW}B%\Wg%DgW‘é‘trﬂgregggﬁavai | abl e for allowing a user
to play ep6balscs hifsSfouhdwidighrend ase dafforamist @frtis, not only for
i ndi cated hereinafter sinply as player, a disc drive
stotipgpomenter daaduit alsd ferauddes audie ap{pavideq Feailingsn AMpratus are
eo stream t
il e R H el ol BB BERREE Ko, andio

publheis deinfanite pakribs publashinpudnipanies publmmqﬁaealoﬁted cmos which are
This i1s e%alnedlnthefollown A novi

reagegply: disesBHOMYRIpwPack  appeils ars Hicilale $1F dor Al vigy § By o plgy such
discs, \%i’fe@ugg Bﬁggc}agfl& géqarétuse m(ﬁm?](f‘ﬁéf%ﬁhft@ shhpiyes ﬁgyef Risc drive

ayed on scree e contents
copoiidne ready ambidqriodesthe datarecosdedromdisa) and ¥ ivifleo stream and/or audio
el erentary str ihle.that a dis

streasm iS3cRer §L}1§\SQ far ghépllﬁgtv S(?l%p A% eeVéFee%hlaﬁ I';1;%,ezlevision apparatus, a
m@? %%gﬁl??s Blker, RSt ’]ﬂﬂg & éxgla%édqwm% féﬁ@%lﬂg%x‘éfn%% scenes

rent’ an his is not relevant for
t.he presdnmovieweay aomtalms@eml klentsatsi pdivated ais folldves:

];-g: L;\?%\"HQE ggzlglz%sugg Ietﬁ;g ﬁ%?ly@t‘ﬁﬁ ﬁ{ﬁ%%gv(%e tlg %e d}slf)F yed oft the TV

screen. The contents of the moving pictures are stored in a video elementary stream.

It is possible that a disc contains multiple alternative video elementary streams, for
instance to allow a user to view scenes from different angles, but this is not relevant
for the present invention and will be ignored in the following discussion: it is assumed
that there is only one video elementary stream.

- Graphics pictures. Graphics pictures are overlayed on the moving pictures like a
picture-in-picture presentation. Graphics picture are used for transmitting subtitles.
They may consist of background graphics (e.g. a still picture) and some text. The

contents of the graphics pictures are stored in a graphics elementary stream, separate
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Graphics pictures. Gaphics pictures are overl ayed on
the noving pictures like a picture-in-picture

wpe@seeosd i on. Graphics picture are used for PCT/IB2003/004189
transmtting subtitles. They y consi st of
background graphics (e.g. a still picture) and sone
t eXfrom{he vide ¥l cPhbntar) ktrédie, s8/aaRbY 168 tR SPtHneST Vﬁ’évﬁn%e movie with
stored in a graphics el enentary stream separate )
2004t o2boweradivs BXually,aosess gi@nfthoepiiandowhgess a language, in

e VE B rRicR alff gy A rdSe BgPpis2 it BiRd:

i s sudng_ﬁﬁ%ek.h B QRhicase, i moEe facdohpafedih aiset ofahinltple graphics
case difterent graphics pictures are provided,

ass Slementay sireamsspng By eah lapghagerages. 1 n such case,

the Ah'ﬁta}/c; sq%ﬁaﬁ . aﬁ?eoém?cpéig?alwﬁ S Gnss o‘f%laﬂ{§&ﬁ1d audio and spoken
graphics 9 el'enentary Sstreans, one for each 1anguage.

- Agslit,eandlitlgie @bmbinfitien Butbhred i gnaildicoélementar streamn sépatate from the
of background audi o and ?poken .text, and this .
conBideaciementay stepmedUsirliina Briveixen the optry i thoashi language, in
S ePHRLECEE Y s%ﬁl?en ke ﬁifﬁlré?{{‘E&I Bfrireft LRARec U HAL e baBkeground
user 1s given the option to choose a | anguage, in

whi ahdioastetshime $graftilanguages. iIa suilf ¢ase,gh¢ nfoyie idiaédomrpanied with a set

| angyages .whi l.e t he background 10 audi.o is the sane
f or LT gHtS elemoni L e Eagie 1OF FETguaRer
acconpaniaednyiihdtiod otelultifb eBddntaRy Strébiath (Forah&ARIRE RloYing pictures
streanms, one for each | anguage. A conbination of _
+ graphti¢spt eudideanrbedrapswitied aneng Trnsporbsteeanie : Eagh yiapgport stream is
tgi tures + I{l;lraphi cs + audio) can be transmtted in
StORRtLAS A SREBE st ream Each transport streamis stored
as a separaditforfalllyan ihforhafeh tdrflBeddnyaingehly BhOVEEoh @M the movie.
carrier contains only one version of the novie, Wth
With theomgoing glevelopmensiad epties dises. iespacialiiydhe incrogpeipi datq sforage
t he i.ngr [ t > ' ' :
ca g B RR G RSP 5t Amg B R to LpualR R bBERBR, versions
of R¥1BoMe [ BloGise a Oder tdrsel¢vd wihich @irdiomhayishesibesee! Bosiakiande, one user
whi ch versjon he w shes to see. [For ipnstance, one user )
m%\ylsmt%wetﬂ@e HQEICHR éts e ginal yessipp,bug Fuilqj FTJISCRABRY W, ’toglaye subtitles.
Y%H%% “%éz g”:ﬁ?%%@%é% f?lte Eﬁ%gegft%ﬁféﬂss po eﬁg%ﬁeé%' in his
own | anguagerdinicto shelstatg of thetdne esteaially die welékaown DVD-VIDEO
especi al ly the well-kno DVD> VI DEO, st andard, .severa
st R ctea el GG NErsBES P ettt S SnaEN SAr Y 2t U Braes
cldnMit Y SRS Sre rBERABRIIAINY thERABRAR, pRECEGEthe dleRBiRary streams
transport stream packets of the el enentary streans _
beinginmgtipieked jnl tbs ransporitstrearny Brusipg playbagkethenwhpler trangport stream 1s

o R B LR oA it g e i
eléthdntRYy 8féany B prbRARdHurihp Ela@rugﬁkp an@biyoat af thestv@alifferent
ck,

present ed during playba and only one of the several
versigns of @it graphics elementary stream is presented during playback.

One disadvantage of this approach is that it consumes relatively much storage
space. For instance, consider a case where an original English-language movie is to be
published with optional French-spoken text and optional German spoken text. In that case, a
first audio elementary stream would contain the combination of background sound and
original English-spoken text, a second audio elementary stream would contain the
combination of background sound and French-spoken text (translation 1), and a third audio

elementary stream would contain the combination of background sound and English-spoken
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versions of the graphics elenentary streamis

present ed during playback. One di sadvantage of this
wapprozol i s that it consunes rel atively nuch BCDIBQE/004189

space. For instance, consider case where an original

Engl i sh-1anguage novie is to bg 30 published with
texpgfahﬁgl%n 5, efl; tﬁ@ﬁﬁ@ﬁna&%&el@ﬁﬁ’g Rt 8A&grdaid FBindE RSN to all

in tthat case, a first audio el enent ary stream
thrmsuldtbtmmpwtﬂtmm mmrdaithmtﬁﬁe%ackground sound and
ori gi nal {l:;n“ShS kente a_secan

el enent arAFCW]se. CONSIOST & 6asg eiéﬁ 4 MONIE 1S g 'ﬁ%ﬁg shed w1t]% English,
FreRele s QoithnSRufiflesidifth EsrReh bmdt§m45tst1ﬂ@ém Q@i that case, a

1), and a third audio el emsntar)L(? stream woul d contain
first eapbissblementasnstfanbuekigreoniatn the back gsoundsil nignregieites English

texgg seclcﬁéégcr)azg gcgsgelgrgrr{t%:gfs%g%é%p %(f ?or%ﬁ l?eﬁ]acf(%r; gﬁ% %@Eh@ﬂm plus the

Frenbh! ftstt, 260 AMRIR faphics eleﬁi&hﬁﬁy étedinowbuld eepairi the bacﬁ@rmmd still
is recorded three times, kewi se, consider, a_ca
piciysie phis ahm%«sm@m text; Fhye tbwf%w@en FFletipeadhe E@Fkgmﬂiné S} picture,

co@}%lgfll pl c ur%{}.af’lllﬂr“ié?]%ralt%ﬂtc se, q%?%%?‘%@%gé Iegghl °°

el enent aAyothtr disaadvantapeloLihn bm'rrenttapproladcisghaj wHclgnéntdry streams

R o or Wb
mcﬂ}d‘fﬁ%ﬁn@ nBhYSed él@rnelﬁﬁmaﬁﬁxﬁ“hls@ﬁ&eﬁeﬁ {hic Mok rﬁfe@ﬂﬁ'nﬁ?xlayback and

ntary streamwoudl d contain the background sti
withiacdbtiofadiffenest lahguaGes fraaudierand sabtiting, thebif reteomight bggpme too high.

Ao S ok 208 B AR A B B0 TPRRgh mngusee o
thel thinSSort 4tPR, héﬂaﬂg%eharatdﬂd Sy aiipadetredm WtcicdhotuRNdomply with the

approach IS that el enentary streans are collected
MPE( oonstiainghansording tortbe M P 6 ril>| 59% generajon of a transport stream

s to be r n
nesd e ) Dol bl R o BB I BB 145 roult n
e@&rﬁmlinmdmgmm@olceﬁte@ﬁ di fferent |anguages for
audi o and subtitling, the bit rate m ght becone t?
hi gh. th@m@rWOemathed%wdéwta@féMS@ piigry. I the first method
l. .

oD AL ORI el e plAnR R e T
mdi fdsP @ﬂréanﬁtan&ﬁmlmmhystrealhsjalmtiﬂe \a]ienientatbestrdmare combined

constr ai nts ccord| ng .to, the %/P and .
intg A PIREY BH t gk is stqrp qes?r er. When
e
combingil sighals hdet® wored fbm th eacercmmtw\@nhé thecs@bctpgea@dlodanguage

reth|S|nf rmation, In the fir hod 20
an e im0 BB o ThEr ey U e T GG osEgRsp o be
debBHch! Thﬁi‘ﬂiﬂﬁé}ﬁeﬁ%’tﬁf}l dtR8ms hRSreadBiitthoY h&ﬁo Tk r&ffited buffer size in
audi o el ementary streanms and subtitle el enentary

thestepedirsing appareiird hmete beiipgreases endritierplayibpel it eate @thl&la%than needed.

It %élﬁthevleg bé poss1eb e it ﬁnﬁe ) 'o!i&ce? Of {hlg?ego?(? ggrgef;@{)ﬁldqfke to make a main

multiplex stream comprising all possible audio languages and subtitles, the playback rate of

said main multiplex will be too high.

According to the other method the elementary streams of a movie are recorded
on the disc as separate files. Figure 1 discloses an example of a record carrier obtained with
said method. The record carrier is an optical disc with a recording track. In this example a

main multiplex file comprising the original video stream and original audio stream, two audio
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reproducing this main multiplex stream conprising the
information signal fromall the conbined signals has
wao o00b@2998ad fromthe record carrier. Only the Bel/EB0&H04189
audi o I anguage 25 and subtitlecstreamand the main
video stream are used fromthe conposite streamto be
str%qm@ gvo Eﬂh@ﬁlaﬁgﬁ%eﬁhmmeagwptﬁé §t@e%.ﬁl% Bhris gdhé)wbuﬂ@é for 3
used. The requirfed buffer size in the reéeproducing
langppges ararscordsd oo theaetard caise dTemlegicrkY plumpespese isirecorded from the

i B30 O hnr b 0, AP R 5Bions

writRn iR ke 18giosl vblulﬁélkﬂab@ Bist3hd @aim moliplek 36 Weittah,| contiguously the two
ossi bl e audi o | anguages and subtitles, the playback
au&ats@e?mls arg ow*stgﬁn@nﬁ% nallytherthise subtifle strepas pisovftghin the track on the
disdccording to the other nethod the elementary streams
5t a movie are recorded on the disc as separate
files. FPgur® playihgbickstbs neniemsaeqmirdedah fgureel;cmd;er has to select

Wh?%rléhgt{agg ?ltte?é ﬁdﬁuhm%@'w%% E‘F W@u{%to ﬁef» lre's “For
ex @g}%@ ofithe agﬂggaélm B &% 2hdt ) 6 &R:fo"tllleSGﬂ?hIcB %m%hgi V\%@ﬁbtltles Gl,

0 stream original audio stream two audio
G226033 B2orbied POTHnBY gk 88 mbevist juapsba¥eto bevmadst fim a location

in AR RGRUPY o IR bk A2rAS FRLRr dahthrCr il ey o the

M4&R h{ulﬁﬁlex TResk Q& Jaa%s YobaRe ARRARed T th@B?iﬂlﬁﬁg b ﬂf@UeEﬁuung of
i nner ‘di amet er of e disc to the outer amet er of

thet haincleseentasy Istredne arst witgrsatdheinperrsideyeidhe dispand therauilie and

gt %B?"Peﬁsltﬁg | a(f"%la‘h%? lgﬁ%ﬁ §1ﬁg afﬁﬂg FI ' %5103% glngai {%}’Verrg rf;(élj 1§%c? ég in%ormatlon

frof iHetdese ia st With Nxhtfmg erwiabd &gl isadRiviid. erhsd dadmBewthe sustained bit
witten in the track on the disc. Prior to playing
ratha & Re brier pings Bavatorhsdnerawsad o af fogyrdve the jump é‘flt%u&d@rﬂow in

of el PP ) 0,05, 0 LI o

effettével rantinggms ofitheatadide amits ih aaepmdecmg déviee. Ghagdn tesseen a lot of

conpr|S|ng subtitles is selected.
tings 15 MHagtep X ionigras ALt oy mn main gfplen spamts igatidigyfile and from
{
théi‘ %rg}ﬂ%gs f}i&%ﬁ)@&k Wthe }Tﬂﬂﬁ}ng)f %@éa%lB n?ilket Beeoig‘rf]‘éétobrg%@aﬂ Q@é’i‘lteﬂ WFormation
frolbithe reaskrd cqptier theTﬂeechag ani shamipbaveweacading b raie svtlml'nm digher then

th i nni n as h i nni the main
thee‘i“é‘h%ﬁqlﬁga rips ‘&P@l‘“’?‘gﬂnﬁ{g’g‘}eﬁgaq nner side of the
di sc andptifen ﬁﬂﬁér@m@%ﬁ ectBedThErefdnt BveRlich BloveRB®me said
outer side of di s¢ long tine interval for

disadeeitaggs.i nf or mati on 15 fromthe disc is lost with
junmpi ng forward and backward. This decreases the
sustained bit rate. The buffer sizes have to be
i ncreased so as to survive the junp with no underfl ow
in one of the mainstream  audi o or graphics buffers.
Fi gure 2lids 8e pbiseiofdhnimvantiqnp pyovidean aFamgempytavith improved

rec%)gc\f}ﬁ% g&t}@r@% < Bltélli}g?e:{e 1%%121 1{1‘1% taﬂg %utlxcihé& ffled &Rfl&ﬁl ll.’l?é cﬂgadvantage of the

need for a reading unit having a reading bit rate that is substantially higher then the bit rate

needed to be able to read the main file and the selected auxiliary files.
The arrangement in accordance with the invention comprises
- first receiving means for receiving said main file;

- second receiving means for receiving said auxiliary files;
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time is wasted by the large junps fromthe nmain
multiplex streamto the audio file and from 20 the
wQ@e@ph2esd file back to the nmultiplex stream TPEI/B2003/004189
able to read all needed information fromthe record
carrier, the reading unit shoul'd have a reading bit
rat %ré‘t'gy&é&sél e SHSor EJb%BndlhE %esrﬁﬁ'ihq{le Nl al%ciuehé’é &5m&ih blocks,
the in V|d streans to be read s an I nportant
obj eadh bleclofomprésing epahof tha wein mnna@ow@leldmylm gpecific
dlsadva 3%5 25 It is an object of the invention to
pr oWW@n F&ngement with inproved recording nethod
for sema g)%degsn@g AR b hbdange elekialikiginy fileli@s awelltemot of auxiliary
t he di sadvantage of the need for a reading unit
hav ibagks, eeelablionky cormprising & peth af an auxdlisyy dnfernaiian sighag heying 2
then th needed to be able to read the
mai PTG e Ileg dlrteﬁ{]gltglg? ’ected auxiliary files. The
ax ][ aﬁgﬁigﬁﬁéans foraetithiglimnail trickfof theeretordeatriepim & firgdlocatien a block
- first receiving neans for ceiving sald main fi Do
- sefanauriiayifile FoMAHEHAS 2 PaTt 0%%% é‘PQ}F?HfQj %’l@rlaa%%wl?aéﬁ%vmg a
fil %éecﬂ%&gglﬂt%%ﬁé@ i ggééoﬁg 9&%{1912 Ql&%e%@én’c block BF the
processi ng means for 'subdividing the mai le into a
sequetrespondingairxilibtyoile and 1readbasbbmn:1bca1mmhet\wamgha fipsh pnd second
oA L 048 EB B BT O o o
Su b‘g vﬁ?ﬁ?ﬁ%‘tiﬁoﬁ&ﬁné Whﬁh'cﬂfr@sp%nm%ﬁ@ﬁl%s&ftatlon time of the
aUXI |ary ocks,” each ck conprising a part of
an auxiliaryainforinafion sighalde be ng’mn nha}mfrxgt lacatiopeci fi c
present a

Prack ‘of W apratgh aecolfipk i e R GRRer Binctiid  Pphdoatirhaving o

mdth ﬁ@é‘andoiuxﬁﬁryaﬂlﬁs lrécdkdedionl iEhSQRPthie FoIGviag RAkrhctefistid: The
auxiliary information signal having a _specific

subgeguent biacke af m amﬂharm fife aye viiteniin sepcPwipraindhmB ek dinfween two
sufsfihe Blosk Bt SRGEPTAEH R BY b Pt ol o are

wiithahattaveh pfdsa&htl(ﬁﬂ&mb woidh @lrebfumds®i the fprésentatlon time of the .
conpri_si ng part of the pain_infornmation

aupidiannyenal pr dsdlackiatsrdamman filenst @Ff‘r"é@ﬁoﬁ%ﬂkblf’acst%éald at least one
blc?éi(e‘clﬁ RhE sttfh alﬁsfofttﬂgco bﬁdl ﬁleb %{1%{5%5&'& ol t888lsc. When

be written first cal e appar at us
thamooieds préd)bddketheammﬂp telatme@emalhjumpsélavemdminm aS| the blocks of
havi ,
o 1T s B e A SR8 bion ime

arS HRSRIGH N he! l?xlaeﬁ BFth‘éfre&Ed @éﬁ‘lbf hk Yo Edch St e AWsbért & ore'dbf the
successi on in track. Between two

buffers is almost empty, a new block of the corresponding file has to be read. This new block

will be near to the position of the last block read as this should have a part of the signal
having a corresponding representation time. As only small jumps are needed, the reading
unit doesn’t wasted a lot of time for making jumps and could therefore read more efficiently
information from the record carrier. This results in an increase of the effective bit-rate of
reading unit. Due to this the total bit-rate of the Main Multiplex transport stream and all
auxiliary signals to be read can be much higher then when making large jumps. An
additional advantage is that the buffer size of the respective buffers can be smaller, as the

access time to the subsequent blocks to be read is smaller.
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subsequent bl ocks of said auxiliary file, blocks or at

| east one block of the main file are witten that
whaone/0209p7 esent ati on tine which corresponds t oPCTIEB2003/004189

presentation time of the, auxq iary signal in the

bl ock of said auxiliary file that precedes said bl ocks

or sai d #ydoARBEntPHLHE @m}%h@&kwﬂl RowbBeEscABEA fh #BR detail, by way of
parts of the corresponding files are interleaved on

exahpledwish refifeace totthe drapimgs, i Dstlbhyed back then onI y

relative smal] junps have t e_mad t he
ot he laBlshoks FREmdRTy the 5mEF PEaBRhit RRPIET AR apitiary
filéd @tecb@dafigerd Simlar representation tine are
recorded in the track of the record carrier near to
each ot h&igura2 shoypna timeding with thpseadigresiods prd mpgsriods when
C onding file has to be
redfiBe Promth BEg el alonliBE P RERETAOTM 19 1 16 oaiti on

of the | &#durbBchéws schdmatcdllyithe sibrigk of bhaetn muftipléx ofd auxiliary
the signal having a correspondi ng representation
files qrea feAgfddi‘i‘PS'ﬁr@ﬁ‘éﬂfﬁmng?rﬂ? BY@tiRBeded, the reading

uni t doeg#, e%ﬁ&@g R Lo t&v\egﬁethfe%'fes@ﬁjé i1 TP theAASin
e

coul d ther ore rea nDre |C|entl ormati on

informati drhegnat and theaaxiliagr infoktnation eigubls snd ﬂlea:nmespmémgdocatlon on
of the effective bit-rate of reading unit. Due to

th 150Q14; BE %ot al bit-rate of the Main Miltiplex

transpor tpigirk 8 %H@)\%‘ &h@fﬂatlé)’ﬂlyaa&i)%édr app&BRk 8cdddiBig to the
read can be nuch higher then when naking | arge junps.

invemtiongduhidt i onal advantage is that the buffer size of

the resp uf fer.s can be s | er,,..as, the ccess

tinme to ﬁﬁ@lggggg %gﬂ{netﬂa 13t V{l% r?lgtécalst?egwg 11%[: é?cord carrier to
be\f@dzaqmwﬁaﬁ@%a@mﬁ%&ﬁwﬁeﬁ Enbodi ments of the

invention will now be described in nore detail, by way
of exanpl e, vvlth reference to the drawi ngs, in which
Figure 1 shows schematically the storage of a nmain

mul tiplex and auxiliary files on a record carrier, 5

Figure 2 mhaws shows sehelratieallyi th& stotige bf adicide mﬁpﬁmiﬁg a main
and junp per.iods when reading froma record carri

el A @uﬁhaﬁy fgesen qrecmdg%%ers Lraoeord E%ﬁ’éﬁpé%fﬂagfy an optical
dl%cg el“ah%trrg%g ?I‘g,llfc?éleﬁ £l p e g bﬁj c%ﬁ‘lb"ﬁﬂﬂ% i adoN %r-na’l Ei’l__(li g%rogginal

rri'er accor gtot I nvent i
audiosdignat. Theoriginalt audm digtabeenptises nprresbrthatownd recordedduring the

t he, mai_n 1Q|nfor n and the auxiliar

i A T et B0 Bl oo g 5 BT e record
AREEh P abd fresent bl HeSecord RANRr BROSIRE bR hhdio @@nals in

recor I ng apparatus according to the invention, and
separgierand® Eleo@s2, A %)) anel the suptitles Firtthree lrmgnageain thmee graphics files (G1,
G? eé%e ™ ﬁtggr% I g%lrl)gihgrayrt{llese grets&)red after the main multiplex file, so at the end
in the logical volume of the disc. It should be noted that some or all of the auxiliary files
could be stored prior to the main multiplex file. Normally, the beginning of the logical
volume of a disc is at the inner diameter of the disc and the end of the logical volume of a
disc is at the outer diameter of the disc.

When the movie is played back, the user first has to select whether or not he

would like to listen the movie in one of the other languages and/or one of the subtitles.
Figure 2 shows a time diagram with the timing of read actions when reproducing the movie

stored on the record carrier of figure 1 with one of the languages and one of the sub-titles. As

can be seen from said time diagram jumps have to be made from a location in the main
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15 be read and the filling rate of the correspondi ng
buffers. Figure 1 shows schematically the storage of a
wWOorRMH@2®enpri sing a main nultipl ex and auxi | i BEHIB200394189
on a record carrier. The recordcarrier is preferably
an optical 20 disc. The main nmultiplex file is
mﬂﬁpﬁk fiéltoyloc it ifioRd of the avkiligsy ﬁ]eg aad baRdo ttSlocation in the main
riginal audio signal. The ori sg%l{; audi o si gnal
mlelB ¥ ifd@ sThese jrmps are ﬁéﬁrs?dalfgé disanse @adhaidise wﬂbtake arelatively
I |
loﬁéﬁl‘ﬁ% ﬁ%t?\%gg Eesatd Cﬁéir‘og@ 1 0! n ether: ;Je;gtglr %ﬁ t é&?{?ﬂil‘é agh % h{eary file.
Jukaps tleereaso e a\&f@e ety thit-cxte. tAvea éc&ﬁ&{lﬂncéédsﬁ thfe ﬂedr@&ked average
ddi t.i onal di nals in separate audio
re%@)g bify %‘H@ﬁé ffesig Juppy tipe, fhedufier, ga%lﬁ@glsmemte éurvwe the
i
ngﬁi‘?'“}*??y Sy one 8P 1iCEytler) Fibie 2ditbints fidfibe reading of parts
of 1the| maingultiplex Hide. eSubsequent dpinipigineade to ah aweliady flbefor example A2,
isc. It shoyld be _.nated that_.sone Il _of the. . .
coffRing g 8005 1 SPGB rAfoATED e SHgH jpmp is made o
an%kﬂﬂaﬂj ﬁPé fo!r Leﬁamﬂ)\f@ B bbhpridihe gﬁﬁﬁicg‘ %@Qg% of g‘ﬁd gﬁghﬁ.@!ﬁle is read.
vol une of disc is at the inner di amet c
Flanléb' @henmtsdnaﬂe hable td thgileration bl theenaid nmltlrﬂ@sﬁlet Fhagt stegseare
r di aneter of. the.disc. 30 en th Vi
rerlef, (iR Re Sfapch 1ok 8P Pt g P e b St Be i ip the main
an lek@le mxhg ahtik@ytfled. i sSten the novie in one of the
er Ianguages and/ or one of the subtitles. Figure 2
s h ows a FighEe disheraishameticalliidhe steiagg obt megnmuliplexomel auxiliary
U A BT 0 bR RO B oth BT b B blbgics gfthe main

mudfiplel ﬁl@aﬂd—ﬁlmﬂ&seﬁ" theAsixilinay fites, Arénfifes @ﬁﬂ/&ﬁgldplﬁlbﬂ'ﬁles are stored
s have to be made froma location in th

) d| agr am j
Ay edhen ﬂ@}%#@ 2959 thearevigrarayeddaeisgepaitivalys blﬁplé%@f the main
m lg}lc):IEx 1%'193 ﬁ)ﬁll s%f%%fe'cioaﬂxfhgrypﬁ'l% e rEzQFfr@lH)%é Elhg{.g%édfule .‘rtza.d%d in the

ocation in the main
samb esler pustpedan éhedvaek oa tharegerdd:aﬁim;me neiin fikio aind selantell auxiliary

RS AN e T R
of ailiArya1¥s thhd Bt had EHRIRELH B?%l’f‘e ﬁé@? BY $loRdE HLRdl fhgthls order the

bit-rate. As a consequence of the decreased average 5
tmreelasﬂ\w@nblmpmaxs ematidnd e dversigh eeadi bitrajaismuch iggheh than when
needed t.o surtyl ve the

el RO RSSOy REO e LA gody Sl s have to be
mddethe adthSe fehd-it rhtdes higRsH nd tRfreA, Hife tof bit e R Mhin Multiplex
mul tiplex file. Subsequent a is made to an
filyand 41f)wﬂ%¢tﬁrd| qugiliary files gampe élupﬂz hln%% rﬁﬁmnngeéhmbﬁfgme ina
Al
re}fi‘ocﬂ%ﬁﬂ% aﬁa{gpaf’a@dsdcaﬁ g)é' aﬁérgrﬁ'l i 3|S 1& :135 4 gl.]liﬂ%(i Ehraéfhe é)}( og the
auﬁﬂary(ﬁiﬁspincsﬂhl blagk3pbs a1% equal. a‘hﬁﬁlfdre Metwadnth s D HeCrBiain multiplex

fil ? 10 Fi.nally a s .made back to the
fil ge i‘lchﬁ 2 ?het weilingy flesarg mﬂ@k rﬁﬂvfz‘eblt ek of for expmple the graphic
sigh&l§ Qttﬁﬂ;g 16%eCRbn 91% brtaate t}!leoﬁutdgcf m%ﬂ%nfi e]l‘tﬁlgélﬁs%\ft ¢ quxiliary files

] umpi ng between a location 1n
areaquaial, Hendliodks ofithe audioeffle will be present between parts of the main multiplex

file two times more then blocks of the graphics files.

The size of the blocks of main file and auxiliary file depends on the jump time
as a function of the jump distance. Representative values for jump distance and

corresponding jump time has been given in table-1.
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Figure 3 shows schematically the storage of a main

multiplex and auxiliary files of a novie on a record
we 200niozm9osaccording to the invention. Parts or PCDDBeS0304189

the main 15 multiplex file and, bl ocks of the

auxiliary files, audio files and/or graphics files,

are qﬁggwen ?gﬁ%QT n the disc. Wien the novie is
playeg repe itivel'y, blocks of the main
nuhnEﬁK@ﬂOﬂﬁl, andmsetectied auxiliary files are read
f rom-the—d Seguept+atly and in the sane order as
stored in ;ﬂg track'on the record carrier, the main
alidi o and sgd ectedjguxilifary files are read fromthe
record carrie Now only small junps has to be nade
oyer the b6@%<s 2018 auxjliary files that not has
been—sete 2 by—the—useri By storing the files in
this order @ﬁ, ti lost{with junping is snmall and
t he averaggog £ad bajg rate| i s nmuch higher than when
reading a novie froma record carrier according to
figure 140.880 pnly 4¥hl | junps have to be nade, the
average—+ead—ptt—rate—is—hi gher and therefore, the
total BArOPA b of n Mitiplex file and all
sel'ected auxilitary filTes can be much higher.

Furt hernore the buffer size in a 25 reproduci ng
Tahfer by Bymp distgpco BRAKOM . |n figure 3 it is assuned

that the bit rate of the auxiliary files and the

bl ock sizes are equal. Therefore, between parts of the
Otiveri paraméteisghathas fo bectakereintyl apckgntal | t he auxi | | ary

fil itt If th te t
S graphi o PoRGHIF of Gezeenich VidsadRer sy ieath s p Mg MPEG2
MPREIT§Udhe a$ér9§@1latea1§ Gmichged |(QQb s )H0E fRUMd {be%:[ h’as%'sit@zﬁlon the
are equal , | ocks of the audio file wll

peplt-eate mmtp@ttwete(peqi(alratesmi oedye fordheywholetduprtion ofe Sﬁ¢neevhlch could
tmo tt s nore then bl ocks of the graphics files. The
't he bl ocks of main file and auxiliary file

§ depends HD-TMestiouliPbd édibin@Bwith hithCiuality idid. he j unp
di stance. Representative values for di stance and

—hmas@g%ﬁauen@oqmﬁﬁeﬁm%nﬁ@@ﬂb@ws éle/{sbpsp n table-1. WO

AL D2 EETLA OO B Pl S A0S0 o o

bltlliﬁ)mﬂaleX aed/dr7fle sémpleFredOéhcy4bo1ila Bedinddeasdd @s @ABxAbple: 2 channel , 96
kHz sampling frequency and 24 bits/sample corresponds to a bit rate of 4.6 Mbps.

D

1

D

§ The maximum number of Audio channels is not limited to 2 or 6, but a
number of 9 channels is already regarded suitable for some situations. It should be noted that
not all audio channels need to have the highest quality. Multi-language audio channels could
be encoded such that they have a lower bit rate. An optional high quality encoding method
could be applied for the original audio, which is normally present in the transport stream
stored in the Main multiplex file.

§ The maximum number of Subtitles or graphics files should not be limited. A
number of 32 is already used for some movies. For a Sub title stream the average bit rate is
500 kbps.

§ Following scheduling buffers are expected to be present in a reproducing
apparatus: a video buffer of 12.6MByte, an andio buffer of 2.1MByte and a graphics or
subtitle buffer of 2.1Mbyte.
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Tabl e-1: Junp di stance in BD ROM O her paraneters that
has to be taken into account: 5 Peak-rate of the
wo eadiozngsa Vi deo El ementary Streamis 40 Mops ROPHEZB03/004189
MP&HL) . The average rate is mig | ess (-20 Mops ) but
for the worst case situation th peak-rate is
| mport antTh@HQ%N[B%Q/ld%}bu%ﬁ é’(SrrefsﬁéndshS tlng%eeo%a?tt éfQHe main
of a scene which could take m nutes) HD- TV shoul
mltiples fidé thatihagi to fye Writengontiguops aualtr@ck “With:a buffec ek raifs of 40 Mbps

T CRERAE § RERAHLY iy D st AN g o 195 e

blbks G thelteR of the(rBéca eardiet.y 24 Dits/sanple) and/or the
sanpl e frequen shoul d be increased, as an exa

le: 2
channel Thge.1 Mbxtesandin buffer cpuespendstodheisizaof a part or block of the
sulo 1 SRR § S3RO0S 1 8B Bk 000 ke 1R of 384 Kops thi
I 'Um nunbé annel s ’I's ho

cozre§fonds tdoabioutd(lSecondsasfaudio. Archacut o 2i1sMBlytesrdsesponds to 33 ECC
regarded suitable for some situations. It should be
blogks o8 theeeeord(g#riey) | audi o channel s need to have the
hi ghest I F=YalolH] &__Eg :
be encod sjufc%/rb?géj %r%ft)lﬁgy ha\g/gﬁlaeq%ﬁgf\?g? [ P &?Agﬁ g?%?e of a part or
blogkt afchabudio fite thatdias ty beweiten nontigabhonh a trankl dVitk a buffer leak rate of

sclba it oneesp b ahlsc i abayb ety o8 PHOBTE b MPyte

coﬁ‘ééﬁdnﬁk&?(ﬁ EC@bl&ch oﬁhﬁef@%&fﬂd@dﬂié@unber of Subtitles or
graphics files should not be limted. A number of 32

i s al r eadjigwrs éhows tl@anbtlmbem@en th@rprese&abom timeef the main
te i.s Fall o

infoEaR 1AL As Ferardiaty ofyensRbelpams P aReena g locaion on

thé ﬁiébﬁijdaﬁhé}g OrPiep JF &iyl ﬁﬁ/‘uBI@ s¥heh@ichily 4:8shen b rﬁﬁiﬁ}tfaﬁsport stream
an audi o buffer of 2.1 te and a graphics or 25

and gpxiliaryestigams 69 bestoreds M@ln ecfexpty Slponpig 2oggmrt stream. Al and A2

reF g{o aBi%‘g ag‘{do %@q%ﬁadd%tg)nlpﬁqfd}c? stpelé{%%ét %fl ﬁ%@ rgféisf #8"a first and second

correspon

adﬂuiotnlamuemtfel dtreathdthe hﬁsthtdfﬂbeebam hﬁ%ﬁﬁﬁczﬁ%tﬂ)gﬂh@ b#-rate. &he bar from
track. Wth a buffer leak rate of 40 Mops this

the st tedhoright it indcatve i dhaeressntajion dise %ﬁ#ﬁﬁrﬁmﬁﬁvs ftrgams
AQ(ERYi i EOEBRODED ohAlp I3rehhq o BShnlehrd Biddad bt of

presentagisp unﬂsutzlmthahe psnt péthefavdioparetmenn bt siokedaf atleck of 2.1 MByte,

Wl@aiglgbtgrréslp\ly)lgc};tg% Ql'ftf rstegcgiglg %%@(ﬁt .egulgsgaltl ou?s Wib tlt?e streams are
dlﬁﬁédi 3 2tV Wik &RE s & atel5 Pnind¥es BPRBOEHARS According
yte corresponds to 33 CC

to the invention the streams are stored in separate files, where each file has to be accessed via
the directory information, which is used by the file system running on the reproducing
apparatus.

Further shows figure 4 where the respective parts of the streams are stored.
According to figure 4, first the first subtitle parts are stored in the track. Subsequently the
first parts of the audio streams are stored in the track and next to said first parts of the audio
stream the part of the main transport stream having a presentation time which corresponds to
the presentation time of the audio stream is stored in said track. After this, repetitively a
subsequent part of the audio streams and contiguously the corresponding part of the main
transport stream are stored in the track. A subsequent part of the sub-title stream is stored in

a location such that the part of the main transport stream stored in a location preceding said
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bl ocks on the record carrier. The 2.1 Myte graphics

or sub-title buffer corresponds to the size of a part
w®@r00402998% ock of the audio file that has to beP@¥/iB20&31004189

contiguous in a track. Wth a buffer |eak rate of 50

kbps this corresponds to about m nutes of subtitles.
locAﬁ g&fnta%oﬁ tﬁﬁ‘y\kfﬁlcﬁ N h&sSR %é%?eédﬁta%%n e BlpH Sf B

e record carrier. Figure 4 shows the relation

prdaedhmg pmrt phisutptidsgripat dtowd in the takck tand thepast of the oramtragsport stream

nal, and the a I i. t I .t .
stogg P AP ARt PR on B e il s p R € B im e
pres@Rtatidn difk ibivAlEfRhS fEHPUbGRId Stred St SBOWthE Bﬁrr&ﬁll@catlon of the
transport stream and auxiliary streans to be stor

tracaau s ceﬂfébs noted theé theanmnﬁrraawptcﬂtnea@tw dizidedAn blaels AﬁlZ 6MByte,

f.er 0 a.fi and s
i ioh Qo bl o SR RO Bk oo By B R Bwo part of
theSaiidid dticag. StHeRdbRe, Blockdfdhdrawfio tthenizaimnd bisoks ioﬂdiecsabitl\ﬂe streams
for the bit-rate. The bar from the left to t he rlg
dogssnqt ﬁewmlsobe ﬁfsfedtsubsqs}l@tstbmsaﬂ thsrbegipingsef the frack. As can be seen
L
fro'h?ﬁglﬁ'g t4ra m an g ﬁgﬁﬁ%gﬁsgéflgg tite aﬁ dsfehﬁ'tiﬁlz ‘ruhgqntferval are

stopsdpgethatdfen eddhntheglich that a part of t he audl 0 stream
can be stored_in a bl ock, of 2.

cor r espoREAIE § shypisch %até"é‘géfﬁa§ect9fa/18% GPW%B%CQEQI%{‘I the
U v, r
1an'\/@801§ ”?ﬁvéwfekﬁﬁlr? elfpgs o gﬁﬁlpgg%sbdoﬁlsp%ebgnvﬁ%ttglzt 28for feckiving the file
comphsmg theanain Acospati sigamt andtarsecombrecttiving untid fot re@alnrmg the auxiliary
red,in .separate fi

i Skt Bt TR pgRrisEcd G15) TP & Firdpactyine i Uk segmprising
thd42§sbcBYe AdiBtiddal Qucﬁb! §Ieﬁ{éhfab'§‘ §ikdaghsa6 bk bRrédeMdAkEsbmDinput for

apparatus. Further shows figure 4 where the respective
req@anmgth@fﬁlcsh@ngtmemtbe mspeoi,ltvg péditiongd geaphisisiog selotiflp glementary

rnst. th subt.it I
sirgia Do e e SRS g T ST R lipR o o firt
préeb A Tinif8 Qor%h@dlemmglhé gt fikdktoasbqhentk of enadidibldcld, esdh block
parts of the audio 30 streamthe part of .the main

comprping 6 partHf thearpindniorgation e AREng a spedilsepigpsrtation time. With
refcé? YhEE RS 4t EP I}ﬁo& l?ag%rkﬁfétci(fqa R;l\{[ﬁft ofThIe P@ceﬁ}é@aﬁxmary files are

PEAM TS Storedin said trac
supstiedtio bisseing p&)cessmhgmﬂuﬁhfor palsdividingtdaeh alwdharysﬁle @Eoe sequence of
and caontiguo y.the correspondi ng part of the majn
augiligryshlagls, R NIRRT e A A B AT sighahaving a

spé@ﬁ%pt%%enttﬁ?oﬁlscﬁﬁe tthﬂhFreﬁ dnicé g ﬁ@n‘é 40f 6dck B 1R a!u@ﬁ)aﬁl'egﬂas a size of

suc e part e maln transport stream stored
2.1MBgstel and athlark q:frtba‘zaaﬂ»mt@p Blas o 20MBYG4/10292EDbe noted that the blocks of

003/ 9. | .ocation has resentation tine .
thww{emP Teg TS i el 55 S 0 S« DPRPEBEap Cleeqtftis of the
@lﬁ‘f'ﬁ% 8RR Rbmj F}éklhé bit k& dshice anu/et fé’c@ﬂhﬂ%h‘k@iﬁm such as the size
trac and fhe par f the main transport stream

of 91 HC&Hbloek, @thes thCthZenyb@éIS?wGﬁ&blgaThle sagivendecy npeag blpcks and
se Je%geesnc}f%tloc%g o{“ .Iatur&%hava f‘ies ard supp i2d !to a wn%ng unit 12 for writing in a track of

the record carrier 14 in a first location a block of an auxiliary file comprising a part of an
auxiliary information signal having a specific presentation time, in a second location a
subsequent block of the corresponding auxiliary file and in at least one location between the
first and second location at least one block of the main file comprising a part of the main
information signal having a presentation time which corresponds to the presentation time of

the auxiliary information signal to be written in the first location, as disclosed in figure 4. It
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presentation tinme interval of the part of sub-title
streamstored in the current |ocation of the 5 track.
WO tooglznebdl be noted that the main transport stPERIB0E3/004189
di vided in blocks of 12.6MByte,, Which is nuch small er
then the part of the main tranQ%ort stream stored
shgﬁlﬁ\’%%tetdv’tﬁaﬁﬁé {vrigthg uhi?@2 %Hﬁ‘lﬁ‘?)e%h‘éﬁ@é@ toE’éﬁérﬁﬂ‘eoarIﬁaster file, which is
bl ocks of the audi o streans and bl ocks of
temporatiiyt st@fedum e atosagediswice.ndhismaastes Sike 1SIlgte1b@l Bsedrte @enerate stamp

B SR Rt Proglie bSO iR pHiRS. T dekE O tpe ol

cokrebndf 8/loB&tidnd €n ShRMRICRbE &R Wpatd]@ikct AR fiufies eMdodididt of the
10 stored to(get her after each other. Figure 5 shows

mg@ﬁl@ﬁéhq seapnd propessiveomiiinedapnde subdivide ew¥iliprypigngls afdhe same
é“é%?é/é 1%30rue%hp%e®gﬁgétgbglg?%ﬁ gﬁi aﬁa&’pﬂd @gﬁsﬁe{%ﬁ ififo sequences of

auikl1Rry bliotks doRn s 3ig padts fof dia respcidvsaxdlivay irfonationgi gnalsthavmg

4 for receiving. the auxi I iary . files. Sal(g second
SIpHASPESiAG PERTFRIaEIiES @ad therWiiling mepistargadapted ta ity igpntiguous
ok e PPt it B SRR SIS BBl psor e
auixﬂmuy sifmals ha\engthclsngllarrspechﬁb pﬂesematmn teheigThisembodiment records a

pectlve addi ti.o aphics or sub-title elenmentary
re%‘lr et ppd lﬁ‘go E%M%e file conprising the main

transpor tpigit gafbwe a%ﬂfbodlhﬁgmtvﬁt@thfe irtIgfion B&tREES Rl Ecord carrier to
unit 8 for subdividing the main e into a sequence

begkadaidthb fidlolesrateedhe Qﬂrmkondmg‘rhmffm n”gheaqumttolmbf fiage 6 represents

tng i oAJE oot v B abe 9t g6 i aEetnt o RS PRy el movie
firgt the BRCRE ofithe BABMEE auxi NSy TRELIrY Bshddkbhh tHeatatk fahll 88bsef®ently the
supplied to a second FPTOCGSSI ng unit 10 for

b19¢14§d>|f ‘ﬁleomwg fdeate raaki Thedoyer pareof fguse § repuessatsdhe diling rate of the
vidsh® fer?rz}ﬁdlo l?lﬁlfe% § @Sﬁ‘uﬁé 8 #fer R @(%}g%h@&gd&% t &5 cd'be seen from

aUXI rary in or rats on S g

figaire 6 et alded Huffen® ke dsffull a§. possitte Fathetrgorepa ﬂew aldﬂk@f Khe audio
of the audio files has a size of 2.1MByte and. a

filgfis 1epd assponas theaydiq bufferds simoghgrmpty. [The sape pepliss fwdbe aub -title
t
beHeg Ff%ﬂre @bﬁ?l@es%ge/aé@ etf(ﬁ%gf Q&é’(ﬁiz%saf ﬂﬁ%feaﬁgl%flﬂgr ﬁle has to be read the
filtihg rate b £thic videoDdudifer tldmeeaseﬂrapm]dm CThnegslokevo fthe hfmisrshows the leak rate of
le the bit read-r and/or recording medi um
the EB&E T3sWhinR cQrgspondy o ‘Eé@tﬁ PE@‘E COgeORBE stRang; ze
coul d be #ihbRBlSnvediBn IEALEHGR Wih FEbRnd BPrsreRBd embodlments
sequences of “bl ocks of auxiliary files are supplied t
therevd, ittis trgbammiderstdodf that thpsetarmgon-hmaamveaezdalrmﬂes Thies, Vanous

record carrier .1 fir |.ocati ck of
miRRous 1 someeizehip i Borr Aot Jrhost dbrefin the scope of
th Hvehti®, @ BB thE 8MiRE BoreR gfel fisREESLPhhk e[bcks of similar
time, in a second location a sequent bl ock of the
typoofk ﬁbﬁ)@ﬂ@l |Sh@flt1ﬁ§xlila\’|1@ gimflpy r@p@ﬁentatwnattme vextto eand other, the signals
t _an cond | ocati on at

i) LoD i P S50 b et pltto BRESRGTTC, LOme LoD 2 o

t he mai n THenfsebfEeiverb b goal Enb@%nﬂ@ts@oﬁjﬁ@&t&ﬁis&bb@ﬁbt exclude the
time which corresponds to the presentation_tinme of
preW@ceaa&«’rleame of FieRsy oFaer than Gpspwated i pelaip.i Furdheringre, Hie use of the

"“'E%}% 4%‘ 029459 b%‘ﬁl ﬁ%ﬁ-ﬁ 8%%8@%%&5 ndt g)lc%ﬁ'eethe pregéncg\gf a plurality of such

elements. In the claims, any reference signs placed between parenthesis shall not be

construed as limiting the scope of the claims. The invention may be implemented by means

of hardware as well as software. Several “means” may be represented by the same item of



12 shoul d be noted that the witing unit 12 could be
arranged to generate a master file, which is

W eqopozerd |y stored in a storage device. Thi s PEBIBE003/004189
file is later on used to generghge stanp which is used
for mass production of optical discs. The locations in

hatdV@arBBFiheriiokd thCRK ERPRFBHGesA chMCaAd QBS ddVel féﬁtlﬁ'é &%mbmatlon
of the optical disc. In a further enbodifent of the

ofifearenies.i on t he second processing unit is adapted to
subdi vide auxiliary signals of the sane type, a type
is for exanple audi o streans, graphic stream or
subtitle stream into sequences of auxiliary blocks
conprising parts of the respective auxiliary
information signals having simlar specific
presentation tines, and the witing neans are adapted
to wite in contiguous |ocations the blocks of the
first nunber of auxiliary signals conprising the parts
of the 10 auxiliary signals having the simlar
specific presentation tine. This enbodi nent records a
record carrier as disclosed in figure 4. Figure 6
shows a tine diagramw th the relation between the
record carrier to be read and the filling rate of the
correspondi ng buffers. The bar on top of figure 6
represents the track of the record carrier and the
content of the |locations. Wen reproducing a novie 15
first the blocks of the selected auxiliary files are
read fromthe track and subsequently the bl ocks of
the main file are read. The |ower part of figure 6
represents the filling rate of the video buffer,
audi o buffer and sub-title buffer in a reproducing
device. As can be seen from figure 6, the video
buffer is kept as full as possible. Furthernore, a new
bl ock of the audio file is read as soon as the audio
buffer is alnost enpty. The sane applies for the
sub-title 20 buffer. Figure 6 discloses clearly that
as soon as a part of an auxiliary file has to be read
the filling rate of the video buffer decreases
rapidly. The slope of the |ines shows the | eak rate of
the buffers, which corresponds to the bit-rate of the
correspondi ng stream Though the invention is
described with reference to preferred enbodi nents
thereof, it is to be understood that these are
non-limtative exanples. Thus, various 25
nodi fi cati ons are conceivable to those skilled in the
art, without departing fromthe scope of the
i nvention, as defined by the clains. For exanple,
i nstead of placing blocks of simlar type of files,
p.e. subtitles, having simlar representation tine
next to each other, the signals wth simlar bit rate
coul d be placed next to each other. The use of the
verb "to conprise" and its conjugations does not
exclude the 30 presence of elenents or steps other
than those stated in a claim Furthernore, the use of
the article "a" or "an" preceding an el enent does not
excl ude the presence of a plurality of such
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el enments. In the clains, any reference signs placed
bet ween parenthesis shall not be construed as limting
wao bw4szope of the clainms. The invention nmay bePCT/IB2003/004189
i mpl emented by nmeans of hard e as well as software.
Several "means" may be represented by the sanme item of
CIMOME04/ 029959 PCT/ 1 B2003/ 004189 13 har dwar e.
Furthernore, the invention resides in each and every
novel feature or conbination of features. WO
2004/ 029959 PCT/1B2003/004189 14 CLAIMS: 1.
Apparatus for recording a main file conprising a main
information signal and auxiliary files conprising
auxiliary information signals in a track on a record

carrier, t nabl e si nuktaneous. presentation. of .
L he ot p AR Br RO Pl o 3P RY Sof R R bt ick signal and
auilaiy filRk Yormpiisih grahtiBary $hidfahtton Saialk infaaedek GAAYeESHdRErrRer, so as to
series of |ocations, said apparatus 5 conprises: -
enghlp simylipaequsinseseriation of e npaie efoumation signahindmat feasone.of the
o i ol vi Py il i
oAb L A coh G o SR oy B glpparans
comprisesti | e into a sequence of main bl ocks, each bl ock
co ising .a part of the. main informtion signa
ha\%g fam%ﬂa& Gaps %@f?ﬂe@’é%ﬁaé‘i TR KlEe: - second
PI OGRSSH WAAE; i hldary file
G R A e, ock
conpirstgiroegssing areansofor awbdavidingitbe saimfile imata sequesicg nfinain blocks,
havi n ecifi.c preseptation.tine;.- wifjng neans.
for S Blon BR PSP ok gemath ntpision e} hafing hoppoific
firghredem@Bbn BMe@ bl ock 15 of an auxiliary file
conprising a part of an auxiliary infornmation signal
hav ispepnd pregsssing meaps fos suhdaviiloeachiamsiliaiynfik islecmeduence of auxiliary

| ocay | nt. .bl ock of. the..correspondin .

o 1Ry At BB ARHiB 8P 8F of AR RERAGE s having o

t he spédifié preshtatmaiifle; | ocation at | east one bl ock of

the main ?ile conprising a part of the main. )

i nf FYIHERG Beans SPiGWEINSENSitkiracknf dreiseendicorrier e fivilegation a block

corr . i i f. 0 . )

o PR U HERE AL R gt v
f i r spedific ptes@ratiod. tindg i n aédohd dscatibm b BEisketiient bRickof the
characteri é.ed in_that a first number o auxi | i

f ar
fi | S8TEROpring guxiany leand 1n ghleasppnesiogignsbetivera the figst and second
Pr 0G5&8bA Yt 1KERdRe BRICR 31 B3R Yile comprising a part of the main information

signal having a presentation time which corresponds to the presentation time of the

auxiliary information signal to be written in the first location.

2. Apparatus as claimed in claim 1, characterized in that a first number of
auxiliary files comprises a similar type of signals, the second processing means being adapted
to subdivide the first number of auxiliary signals into sequences of auxiliary blocks
comprising parts of the respective auxiliary information signals having similar specific
presentation times, and the writing means are adapted to write in contiguous locations the
blocks of the first number of auxiliary signals comprising the parts of the auxiliary signals

having the similar specific presentation time.
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to subdivide the first nunber of auxiliary signals
into sequences of auxiliary blocks 25 conprising parts
w@bootlzoosespecti ve auxiliary information si gnaPGT/IB2003Y4189
simlar specific presentation %ines, and the witing
nmeans are adapted to wite in é nti guous | ocations the
3.bl ocks ofadphgild dselaife ﬂpﬁﬁmﬂ)fl oR P XdHatREe¥iz8d ﬂf‘t"ﬁhtsthe main information
conprising the parts of the auxiliary signals having
signabisginddosgignbeci fi ¢ presentation time. WO 2004/ 029959
PCT/ 1 B2003/ 004189 15 3. Apparatus as clains in claim
1 or 2, characterized in that the main information
4.signal i Apparinde ciHifb@in cl4im ABPAS HattRtcdized InhABA 1448t one of the
claim1l or 2, characterized in that at |east one of
auxiiary ifoxmatipn sigpals i 2 avdia Benali gnal's is an audio
signal. 5. Apparatus as clainmed in claim1l or 2,
characterized in that at |east one of the a uxiliary
5.1 nf or mat iAppasingnaictaimed & dsibi 1 bt 2, lagioRkized B that at least one of the a
Apparatus as clajned in claim1 or 2, characterized in
ux%hf?éit' njermatiqn siggals ipa subiitle sggmal- | j ary i nf or mat i on
signals is a PIP signal. 7. Apparatus as clained in
claiml or 2, characterized in that at |east one of
6.t he auxiApparayussis gtedhed irsclaingt aphj charasiegiged in thaxt 48 least one of the

had_.of r.ecaordin .n file conprising a main
au¥ rRErmgtio %?@ﬂﬂf%ﬁﬁ%ﬂa%ﬂ¥$liary files conprising
aUX|I|ary information signals in a track on a record
carrier, so as to enable sinmultaneous presentation of
7.t he mai nAppheatusesicbmmsd gnabinahdr 2tchhmattizehin tbét at heast one of the
ary infornation signals, said track conprising a
au§§?’|ryes§gr@¥ S &M T(‘aﬁ’?ss gngg d method 20 conprises the
steps of: - receiving said main file; - receiving said

auxi Ilar&ﬁtlles - subdividing the main file into a
- sequence Msthetelreeordipgs, maiadile mmmm@armausinﬁgt@tlop asignal and

B YR T

enalﬂé sinfultasepis pesemhtiouif the afayn hiferedesion el ddQE keast one of the
conprising.a part of_ an auxiliary information signal

auyggloamaien signals, spidderk spMBHSING pisgties ofpgatippgy spid method
%ﬁ?h the record carrier in a first location a

c0 Qigttﬁ?l&g%so%um liary file conprising a part of an
auxir¢detvityg said orairefilepn si gnal having a specific

resentation
P! recelv?ng said auxiliary files;

i

- subdividing the main file into a sequence of main blocks, each block comprising a
part of the main information signal having a specific presentation time;

- subdivide each auxiliary file into a sequence of auxiliary blocks, each block
comprising a part of an auxiliary information signal having a specific presentation
time;

- writing in said track of the record carrier in a first location a block of an auxiliary file
comprising a part of an auxiliary information signal having a specific presentation
time, in a second location a subsequent block of the corresponding auxiliary file and
in at least one location between the first and second location a block of the main file
comprising a part of the main information signal having a presentation time which
corresponds to the presentation time of the auxiliary information signal to be written

in the first location.
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30 tine, in a second |ocation a subsequent bl ock of
the corresponding auxiliary file and in at |east one

wo oman2wem bet ween the first and second | ocati oPCHIBM@(H04189
of the main file conprising a;part of the main
i nformation signal having a pré entation tinme which
corresponds to the presentation tine of the auxiliary

information signal to be witten in the first -
9.1 ocat i onMati®OCBAHioR 95 clapCE/ ¢hBrpG3ized i et a figt gumber of auxiliary

Met hod. as clained in claim8 har erized in, that

flgs GotPrisE st Dot peafly the ol FaiheF el Bge s R O
t.y peusdivide SAfiiSt nirieer W8 bidg Hark i dnARin©GeRidns &So  ARiliary blocks
steps of: - subdivide the first nunber of auxiliary
si geamprising padeel iba tespedive auxiliatyapformatien signgs having similar
CoML LSk g BA AR dmdhe. T espect ive auxi | iary
i nf oY mati on signal's having simlar specific
pr eswitirgtih @ontigudas locatiomsithée bigcksoifabafitsg ummbel cfamkilianssignals
the bl ocks of the first nunber of auxiliary, signals i
conSPIBTiFgE theapats of sheguxiliogy signals hainye theguailar shee/fip gresentation
thesidnlar specific presentation tinme. 10 10. Record
carrier carrying a main file conprising a main
information signal and auxiliary files conprising

auxiliary information signals.[n a track on. a record .
10garr i er, ROEOIISATIST CHRYBE 8 Tuiilic CoRUBITES BEE plRrmaHion fignal and

aukiliGry bé"c&ﬁ;ﬁ?sﬁﬁ@ﬁdx@l% H&Hﬁﬁalxtﬁﬁ@1§fa}jsl ift %Stfalgfe B8 aQEcdrl arrier, so as to

auxi'lrary i'nformation”signals, said track conprising a

enghde pippilighedus padsentaon offtbe mmiminforinatibe siggallfmdsit dstinged the

i.nto .a.sequence qf i.n bl ocks,. each.bl gck conpr,i sin .
i AR RS Radth, ST PR BB ERGRAR Fatrng e mAh file being
sulsdigided irfo REEfiRAEAS REInbIdMRs, AAEhlodk cémiprighX b phR oY the main

files being subdivided into a sequence of auxiliary

infoiogtion signat havinge Rpesttqpressintagion timems t of an auxiliary

i nf or mat i i.gnal_.havi . S if i .present at i i
e, 20 e AR RAY R Rinfblda MREREINGEL Bauiliary
bl datiabock co@pAAAPE bartt DYaRapdlidry dhfoaRatichsigral BaYing a specific

i nformation signal having a specific presentation
presppfationytigecond | ocati on conprises a subsequent bl ock

of the ¢ Qrﬂrﬁﬁg&ﬁgh @%gﬁﬂ%sﬂé% 5%3% fdrlafi .aﬁﬂﬂg@r 19 .%Qltn.?ﬂging a part of an

between the first a on ocation nprise
aukilliagkinfifrmiatien sighal hiwing acpeqific presentatiquatirhe,af sebéral loeation comprises

information _signal having a.presentation i whi ¢
2 SuB @@53.1&%_ of &t foarep RS wlﬁﬁy f‘lfer@%&_f 10?%@11%%%{%% and
second 16HaAbARbPAsR aWIR K Hthd MSh filB chRPrifihf 8hattQ¢#d MBin information
signal having a presentation time which corresponds to the presentation time of the auxiliary

information signal written in the first location.



