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PHNLO31076 PCT/|1B2004/ 051562 1 Record carrier carrying
a video signal and at | east one additional information

wei2gsak48Ele i nvention relates to record carri ePCT/IB2004/051562

carrying a video signal and at |east one additiona
iﬁ%ﬁ&ﬂ@%%on signal, the at |east one additiona

on signal being neant for being reprodudEdB2004/051562
simultaneously with said video signal. The invention
further relates to an apparaﬂus for reproducing a
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apparatus conpri sing: reading neans for reading parts
of the video signal and the at | east one additiona
information signal fromsaid record carrier for
supplying said signals to correspondi ng buffering
nmeans; - first buffer neans for buffering the parts of
the video_si gnal read fromthe recaord carrier; second
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one ou e i nvention further
r el-atrealingoneanyfor m@@g@ﬁrtsr@ dhrvitien ejzrel riddleant tepsy aed additienaht

| east; mf%ﬁﬁatl@g gb{al ﬁ’&@ baid fRESQE BRGd: 68 SI%JpEﬂ%I sai@Rigal§ SCOr d
carrier, the at | east one additional information

si gnatorepiingheEsinemsashei ng r eproduced si mul t aneous!y

W th e sleratingles: 161 tading i faRE 6Ttk GRb Kighdl raad GompiRatdtdlS
as defiped above are conmmonly known, for exanple discs
accordf to the DVD standard and a DVD player. In the
CUr-r esatons peffee mearalfdr bhffi@ing ke pat clthe askasearmdditianal information

mul ti I'tiplex. This has the
advan %@ﬁegﬂh?lgﬂmm”a%%nggad at the right nonent and
t hat $gne1 fyerfessing mglscfarrpr@essm e phrgsend saidHo dgorségnal apghparts of the

L ot ﬁl at Ralt oh@daBitiBtal fnhﬁmmﬁh Righ Et‘p‘p@éd%? it BRAR A S AR Hreans,

. For exanpl e, di Sc supporfs auxiliary audio
and §BﬁF¢Wﬂé§°ﬁﬁPOHPW@b?ﬁthFﬁﬁﬂﬁgﬁﬁs an additiona

el Ieme nt ar y*heslweﬁ@dﬁsfmlﬂwﬁlate@ t&hernaﬁddieﬁ rercading ) vm&'b fignal and at
mul t

f he port aux
o b R A A LAt e L S
mafbrivatibresigniisheing adarft oo beihdreprdiwed dmnataoeruyly with sEdidetsepal.
addi tional streans are used for sinultaneous
reproduction with the video signal. The apparatus
shoul dPHNL031076 PCT/ | B2004/ 051562

A record carrier and apparatus as defined above are commonly known, for
example discs according to the DVD standard and a DVD player. In the current systems all
the elementary streams are multiplexed in the Main multiplex. This has the advantage that
they are read at the right moment and that the buffering can be minimized. However, the
total bit rate of the main multiplex stream becomes high. For example, if a disc supports
auxiliary audio and subtitles for different languages, an additional elementary streams have to
be added to the main multiplex for all the supported auxiliary audio and subtitles. During
reproduction the entire main multiplex is read from the disc and only the selected additional

streams are used for simultaneous reproduction with the video signal. The apparatus should
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2 be capable of reading the main nultiplex having the
high bit rate. The readi ng neans of such apparatuses

waoueis/keee a greater bandwi dth than the bandw #Ci/IB2004/051562

needed to read only the video stream and requested
el errent ary streanms. Furthernore, the main stream has

FENGRS P%ﬁml tiplexed during the authoring processhCTIh2094/051562

is the process in which the additional infornmation
signals are added to the mair?stream This is a
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band#vi dth of the reading neans to be able to read from
3Cord carrier both the video signal and required
additional information signal. The record carrier in
accordance with the invention is characterized in that
the record carrier further carries scheduling ) )
i nf or mat i Bris anrebliegtaf ihaivensons REIYidsradeiordiug e egliugy caprpige gideo
s%ﬁac-i tand%eﬁ@ Rad @l dduRBR inkdth &{0NBigh PhaBdad BebonPosedintheeasily.
nal have to be read from sai. recor(g‘fcarr g\n
%mfra%r&ét if oS GHIRERIP AC DPYELA S PRI 55 pperapes gt
@é’dﬁice&dﬁlréquﬁétﬂiandhﬂﬂtﬁ offihé te@d1n§mgmaio bie ablaeoeaddanctbe whdré
the | nﬁnﬁgt 18e§tsig8al arécgrggqt rc{dztlonal 1n30rmaﬁ$n ds ugrnlglnr eadi ng
i nf or mat i Ghe eecpdvasier th acecdanet withrthd igyentierthie Clm%d@ﬂiirn@at the
r&%ﬁfc%%} i dar @ﬂl&@zqemgmg PG 1Bk RAhich oREr ﬁap@oﬁfxe at

'east one addition ormation signal or vide
dqagiiear addifipaal indorpiatignesiggalior Bideosdgnal ek ig g read e éfrld regeid)
t.heeapparatus further conprises scheduling neans for
controlling the readi ng neans so, as t

the at | eASPPRIFES f?‘ifr%ﬂ“i?ﬁf‘%?]"‘gff"&%?l o] at\}?aaféag %‘{dﬁ‘ﬁ&
quierntatorsSsigpl iy adcbr@area it thie édvention istcha&racaizediapontie rgding means

b Uf%ﬁ%ﬁggtn&%ﬁag S¢ ﬁg‘gﬁ fno()ﬁrrrﬁ?tgonbl%mt Sgl rgc%{]dﬁ %Lllie oﬁ% schedulmg
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scheduling means for controlling the reading means so as to read parts of the at least one
information signal or video signal and to supply the parts read to the corresponding buffering
means in dependence on the scheduling information.

The invention is based on the following recognition. Normally, film makers
make a film in one language. The video signal is normally an MPEG signal. However, the
video signal could be any signal that can be visually represented, such as graphics, a picture,

a moving picture, an image, or an icon. Additional languages and/or subtitles are added by

means of authoring tools. Preferably, the received video signal is recorded unaltered on the
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vi deo signal could be any signal that can be visually
represented, such as graphics, a picture, a noving

woi2eisuees24 an i nage, or an icon. Additional | angaage®o04/051562

and/ or subtitles are added by neans of authoring
tools. Preferably, the received video signal is

rPEBB0AEAO unal t ered on t hePHNL031076 PCT/ | B2004/ 0B&H62004/051562

3 record carrier. If the video signal has to be

altered, this may introduce e¥rors in the I\/PEG si gnal .
Ther ef ore, _the additional nal.s are store
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o 1 B PR S i Rt b

available during recording of the record carrier or editing of the video signal. Some
examples of editing are audio dubbing or combining the video signal with sub-play items.

The scheduling information can be generated during editing. After editing, the scheduling
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signal with the high bitrate. According to the
i nvention, scheduling information is available on the

woeoawsrod4sear ri er. The schedul ing i nformti on i NECTAB®S4/051562

in which order parts of the respective files or
signals have to be read fromthe record carrier. By

REBW03Y078t | east into account the bitrate and | oeariBR2n04/051562

of the signals on the record carrier, such scheduling
i nformati on can be nmade avai kabl e during recordi ng of
the record carrier or editing of the v Eo g%gpal.
igforraatien igsrided o thegrqrd pryricty E ISY58 B0 B o ing

B RPAtBh f4Ghd rﬁﬁn Vltiélﬁﬁgn&ll A ake awlﬁdmaISs@alp Justyby iviriging an abldigional
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mal n vi na
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carrier ecause the SCGU i nfornat.ion can ﬁl
itrrar balesg thap ifaheyvidep signgl fs ip hE‘“ il P PBIFR Cmprg all the
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the agparstis thrqmlgleme@wgmait Oﬁ\lﬂw dézrasofplling efshepipeqtive Uffers
addi tional information signals. Oobviously, a reading
unit with |l ess bandw dth requi renment can be cheaper.
Furthernore, the use of the scheduling information

makes t hergghed chérr&%evt@ bf/theﬁhs&xtlalswﬂlhﬁ appashefifdng ariitelucidated
whi ch i nformation erﬁrea ar e dehtermned by the
Phpernfek STORAIMERT Yith @%F?é‘&%tf’ §raIEs HEYon and do not
have to bEgdet ¢ows aedntdintentufausbiy chyietiheccandpme avithithe
rough nmeasurenent of the degree of filling of the
18rgt|ve buffers. These and other aspects of the
i nvent i onFigiré 2 stows appetodintent af @ Fakinepmrisieg htdaingoylormation,

means  of ﬁgﬁé’ gli EHS@Q Er?reWoH&u{g%E&Fa%ﬁcﬁ?a&@rdﬁn@@w% RAWMRERioh,N

whi ch Figu hows an enbodi ment. of a record carrier
i n accor déigset Whﬁlhatllcﬁb’ shewysethe fustionipg gfiirearparaifons an

enbodi ne n}hgnﬁé 5:8and 3P bR weoRgR ati&l 1 three Gl dit thé@brresponding
i nformation, Figure 3 shows an reproduci ng apparat us

195tiQRE ST AFSFRELCHEh t he i nvention, Fi gure 4
schemat i CEipry 6 svoman étamplewhte degndernd fillihg vftreapfersatdithe

fwgeséoﬁﬂlgggcﬁ%ﬁm%og egggd%golggsrratl cally three files and

Figure 1 schematically shows a first embodiment of a record carrier 2 in
accordance with the invention. The record carrier is preferably in the form of an optical disc.
However, a solid-state memory or flash memory could also be used if the memory capacity

is enough to store all the necessary information. A stream file 4 is stored on the record
carrier. The stream file comprises the Video/Audio of the main stream and the scheduling

information. Furthermore, at least one of the following files are written on the record carrier:
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| ocations on a record carrier, Figure 6 shows an
exanpl e of the degree of filling of three buffers and

woheosmesespondi ng schedul i ng of the read procees/1B2004/051562

Figure 1 schematically shows a first enbodi ment of a
rmrogwg rrier 2 in accordance with the invention. The

e rrier is preferably in the form of an opCi/sabos/051562
di sc. However, a solid-state nenory or flash nenory

coul d al so be used if the man%ry capacity is enough to

S/{ 9([ S g}o flde é con aﬁungrag n8 8 grrlgrn}agglég%?]a é l?etefrée n%a (fo[n{agnng the

csobmlps fsealothhdaﬂﬁ{u@e,cn{n@\a dtiilbpigtire ikessontpining gictuesa or amedust da ictures
%ﬁb@%&ﬂb}n@@witﬁﬁ@(lﬂ?& 4@ rof WBR R fryilh. 1IR3BL R Yo e

oW N revvrltenont
cHlientp. eEacPﬁN@@sn_t@ﬁmnmwﬂyazr@@mm%ms@lg@a%mﬁm tsefri caarier.

OTIEOE Sdtddis'38a fAild dieQlistibuRA 6 1A ﬂagaal LAY 8GR rebrehtdrt k& not
file 8 containing the subtitles for another |anguage,

Afepssarydhat fhe fifs; e&eaﬁs @f e fide EOHHEER SPIGUPSE OB Fhéée"P@rcali‘ﬁéh us

or picturese gc@edbmagqmaﬂadls%iea i SBfaratd ﬂl@@or&h@l@éﬂrd can@r. A
S, ar

le b I to fil
SRR e W@ St bR et aioh SheeP GBI e Daoniseat
tHoeexadgle 6be prgdispad thealfsc bif@s the pasitliligahe seethe ofigieal Vidk@signal
%E(?k%{l] nSEnghsth%vnill Et?ongi %dlg nSIBlEtJ:h alﬂﬁ %grrﬂaﬂ tslgl?edlﬂ? I &gllmati?rhﬁlf
ary a

nec
hhstofop iaileble forhe capfbinsfien dfivides endduighiat Welhascacmheriglip@usl y

Qh¥olnldBor BE B the SO Bihdibn of o € Ghtbd. Nhe 'szﬁﬁé)r[aE%tHe‘aGne' iP
stored in separate files on the record carrier.

SPRElpy in differepidangpages e oferet ed for each comnbi nat i on of

vic deo and Tg@ahadhm@ahfﬁmgm HRf l%e?ﬁl th® 'Ecgi%@k a THS. bfegal BETPEHBwWs an
if t r ce t he sc .of fers the sibili e
st R PR L ol e e SR m e FRL AT it TobTe
epiprisasd fieklh 1md1éann@utvmht tainech f2e ofrafile oafils exted bbsitobe read. The
ItilgrfeQ/ralﬂ?{n sg ﬁ t1r61]g ﬁgld ds%i%n&e% é %&}ﬁvﬁr el%blll T: Ff% {Sg‘%% %tﬁdée dl\l}Flla%g
iMifldmexestranm Hurth@mﬁ@ranteh@y eopoibes atﬁpld nndicfting whaeh fdaer file extent

B85S B read 1R aFRIMEndIBBNg Be p&«[ SRS dff[heﬁ,w@{d ﬁelr@da irf start address
different | anguages are offered. The schedulin

i OF ARdddEs id{ileprorelytthrcbytegtumberrin afitpegsithe phﬁw@ﬂw gldress

b ﬁwseoafa cexm‘eloddrﬂiem}t reﬂfeseﬁwm aaogE@bb1scmmaéﬂ $ﬂtHegpar“ts to be read
S C tion.

Ao et MO briRbompiala £08 ik el ml R oPgaagp be
fr¢alde Thy anfouhtenag bt e thuhbes of logibe bloelado bele! dr B bdr ldEbyItdS

?gl'l'((j:) t Io?efé‘ﬁl &l.d I R&%{cé&l agce to the mven%o& S s%%wn in F r%lreq o[%e

ex Sstream
epitarajus mmprrspwsadalgfun@ BH fqr reddivgthe migeovdignglnschédubinginfofmatien,

exd ﬁgsddhf'aﬁalﬁreorpﬁuanes@ggalgggmarécbﬁ' Qrﬁexnﬁ' &Rl e dwﬁer%taﬁ”

addr ess of e read e start address nay
19aticahdigedelthe g@quﬁne&t f The&ideqgignehis finythe foem plandVIPirisenspdrin g

fsirdafh, SQER 4 tRBspBA ¥BdaiomptinRt 4 viashi@8iSind a corresponding audio signal.
Additional information signals may be ASCII files, MPEG-2 audio files, or JPEG-files. An
ASCII file comprises the subtitling in a specific language. An ASCII file is written on the
record carrier for each language. A MPEG-2 audio file comprises an audio stream for a
specific language. The JPEG-file contains sub-pictures for combining with the video signal.
The video signal and additional signals read are supplied to the respective

buffers 33, 34, 35. The buffers perform a first in first out function. The outputs of the
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woauvs/a4hi xed si ze,

on the record carrier, normally represented as a

| ogi cal bl ock nunber. If the parts to be read do not
each entry conprises a fi ePdT/IB2004/051562
i ndi cating the anbunt of data to be read. The anount
may _be the nunber of |ogical blocks to be read or the
THBds10G

p bytes. An apparatus 30 in accordance tBCUIB2004/051562

invention is shown in Figure 3. The appar at us
conprises a reading unit for §eading the video si gnal
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uni t apte reproduce the signals supplied
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S‘Jldala &bm fﬂﬁdna@ﬂnﬁﬂﬂb@str&trﬂ H@rde{ ﬁﬂ%’ce{@ﬁﬁ&ﬂhﬁ%ﬁie Bhth&lew part has to be
exanple tq contro a ence Q
%L"ﬁ’?g \r 1t SOTRPALES e 8y ST %1,0‘% “@thél?fﬁ‘p?fe r&tawe@ ?rP‘ﬂéhe

reﬁB)pﬁ.@d | AbSS0@LES pitd:tsﬁste&? tlmé%ﬁock'ﬁhsea @ppaltiel s fatek that the Entry time, the

%{T‘B%h 3 %81‘6 %?tr: Ctrs ?hge\l';leead gmg tgﬁee g par-tr quh X eldolffalgl g‘ltlg &rt%n% A
cthmtorsmbn infientadgiathe nigrt advirgss field hrel tg @h@tihg Rinpignt mﬂlcatectuasheatmount

gie trhéfthe §cﬁéd5111€g\41ng gertxtiétv%etgée ﬁb&ag{nﬁ?hjoﬁ Rl i Gt

0O stream i n or to determne t tInE
Vmsghct@g ﬁlgquadlﬁg upitfa regyl 8 Aeit garhupdil the systemclogk timgjpdhe v1de0 signal

sehRAuhd A inticROE ot ifFent Hi8y E%ahd OWIt ng functl on. First
or mat i on.

it retriev esceulln

schedul i ng E‘? W&’@Ph‘ﬁt‘?fBﬁnﬁt@n %%ﬁ%’r"éﬁ foypdiinya ft“ﬁ & Sf"B’rTﬁblﬁf In fhis
Tadaltiex. schbliglig itdked pedce irﬁkt@&letﬂyﬂerﬁ lay&t TaaTibe i0ht tlid‘t&gi'ﬁﬁibé 2ad
-[)g the &eg&l}{% sgglte at e lll'l f a Bf%l %159 IEa%‘fi;]en%rly OI" he % &?\%%1? %

er m) e
i fimst tﬁhle nfduda‘algcfrommledeﬁlp Haizshas &d Yeyreadna ietmld dileldcndlldmngjher logical

'b?oci( G ﬁg a%%h%a ptro sﬁﬂft aqggi ﬁm’&lg%lgt %ﬁr(l)%nﬁéﬂ.tmbl—m

pparatus retrieves the systemtine c
r}@alcnl prodks thet haye to bp eeagstartingolirae the {agicaldiask irdivated pyethe jegend
tﬂ%ﬁt The &ﬁé’&uﬁ’@dmt hawlBraliRd Eoeﬁgcuteghﬁw%ﬁt%e\dﬁgn iRGrdHut entry

npar es ystemtinme clock with tinme retrieved

f}\“%)t?‘FF‘E ﬁl@héﬂt PXbeP Aty etdpysA frge ﬂ%@r%bkwé? whedplingaingt megitors
RRsSired spdc&R tNHu€By dofesh@ldai té fafletidBe 10 1A% sbdnr¥e thetild@space is

larger than the amount of data to be read by this entry, the scheduling unit instructs the

reading unit to read the part from the record carrier.
The scheduling information may be generated by the following method. This

method may be performed during authoring of a disc as at that time the layout of the disc is
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scheduling unit instructs the reading unit to read a
part of the signal of said entry starting at the

weoasisteen24i ndi cated in the start address fi el dPamaB1004/051562

read the amount indicated in the anount field. Then
th E)guling unit retrieves the next entry fromthe
ARSI

waits with instructing the readi ng uni PCT/B2004/051562

read a next part until the systemclock tine in the
video signal is later than thé time in field of the

;llyaglrse 11r:st n:\s{d q 1%%all in thf:} ?Igﬁ%}lfrgﬁsp rp gtlggrrrlr?stretgevc?gaihen the
taldéatlmalme@uhatlmg sigralsewhiph l_awe tol ha ré¢pieluded Ismu&mmem Withytee video
E 1@9%‘&@&1 %eh&i}ﬁe B‘%Qﬁe']%‘hé?&m[n%ﬁ?_&)fotﬁ he vQQ@&%&a& A4 the

stem during tart o Each e
taﬁélthrabm@ne%m &gk Ehefsignaly are Fhéldeld infecbRitin ﬂ?fgncfenmnm Witrpte.

f {hed, dadath s,fih@ v%aeo Jl?ﬁfjand %%@&9&&1 ifdohaoh S&Hat Heintbhent at
t he 108| ca in l'e at which the readi ng has

tYricdysaif part %{lﬁ%ld ae %"Pﬁlﬁb& 3 thefaiest if @ icerErepaging Pfécfehlﬁ‘ﬁﬂéﬂm%*mg
Iag@nrm;l is &Hte@tﬁiﬁSd dohiato dvanéla kl)ohﬂ’er l%ﬁde?fﬁﬁdwlﬁéah adptddn@ng tIh@ odédenal
1.C e con
DR e e SR Y R i SRtk RSP R eartepying
iindirer, 1tH¢éocptuca\op theslise iof thy subsesjudng pant th bermhd mgche tAke int@atcount.
Ot ey L PR G AL T AB) G b D 3BT et ¢
ree s q] ?%

nonitors’t } correspon
tunderflow. eAn etrp én th@ab!e offsshesipling informatien is gensrated é@r@aqh@art to be

| &40 ah eﬁt%&mbhs%s Qfm'smﬁe AE 1Rt @dl DreRRnd8Rhe Wrtih i Biress, and
entry, the schedul |n%?un|t instructs the readi ng uni't

tile S.Hégathf past (& tead. r Afferithrescheduliedntpraetiprdhas beppgade, the MPEG

sehgdy ktte@@, thfdarioRd] kigihld)ad thescBRIRzakBehabiyn 4réRritten on the

f ol Ido met hod. This nmethod may be performed during

atH cra’frﬁ of a disc as at that time the |ayout of the

di sc i sPHRNIgO3 13AmRCEY 8200t Omtfhdmhg 6f thea ogparatas.r Shie rédding
' t r f [

:{lglgsg{e?&sglctglgoﬁl% cps% { tg amgeglfic%ﬁﬁba]cg%% f . Eﬁ’l? gaté 15%1::1%)12%{% j:he

whirgshoriding bufifey atseid M@R@) dlreddfferiindeiiinedriv dheshiyy wﬂudwTabhéhat

\hid8Q1 thd QR8¢ read 5&105 ef-nr}jlﬁx\‘@gthe dgis Qﬁﬂpflﬁ%@Bh@ertﬂ BBeH Riffer has
determ ned fromboth t deo si

and
RO PR ey (Rt 505 B TTHAHSS PG Pieas aredeniadd
IRt Qldﬂ@[ tfeﬁneétﬂelﬁ epﬂ@@ﬁ@t@ oﬁH&cﬁ Mebdebé’n@i &1 1:he_>r Jﬂ@d’hee&e@ by the

(0]
TPl B e o SRR 22 R e o iR Sk e 3
phoedse tllmethlae/axph@bdnsham tnigurad amtlltambuay CTHi$ @B¢Redith m]a;/ be

d
UL ity SRR RPN Sl P SRR o
Piegnef] ha@iwdretfnleexatlplh eidet ongrddeqirticess@rafliojon ﬁl@zmevmr@nssor and

?@H@g ord 1ﬁc3g?a%9ﬁ!§f>r}§cess-59 optim ze the scheduling
urther, I"ocation on the disc of the subsequent

part to bElgPré aeischenyatisallyrshvesihienFilss.aliash filgthas aypecific size in

'b?ﬂe@t Thé By at&h@d@!gﬂﬁlﬂ@@ﬁﬁ@ Ble QbrmhiMehad Qcidrééﬁlllunmeﬁd(&iﬂ tl'&érlhstt byte
son for buffer underfl ow entry in

t"é%fﬂéiﬁffané@’r?%@?‘i REePPRdS FrRg §ile A7 5 g’é‘r‘i‘éi‘ %{%ye%ﬂid%srnug!air% 1

pefer totthe X®byte in a file. Figure 5b schematically shows three files and the
corresponding locations on a record carrier. A file may be contiguous on the record carrier.
In Figure 5b, File-2 denoted 502 and File-3 denoted 503 are contiguous on the record carrier.
File-1 is split into two contiguous parts on the record carrier. An address on the record

carrier refers to a logical block number (LBN) on the disc. A logical block comprises a fixed
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has been nade, the MPEG transport stream the

addi t| onal signals, and the scheduling information are

vir "8n the record carrier. Fi gure 4 schemati eat/lBpoo4/051562
shows the functioning of the apparatus. The readi ng

unit reads data fromthe disc8with a specific playback

rate R The data is su ied to corres

%rPg Bpes AoBma!y e Ipgacal @ﬂ% Vﬁiﬁ\fnfl@f’er%és it aﬂ%ﬁ%ﬁ&m
ennttheymbm théegidalbloekst dnadunibared inat@aditgredaur r ent read
action. e 4 the a [ r 1.
Each buf f 2 rgﬁheas Iilglwsc %1re€<aé e 5 he d%g ?é’l &E{llm%tdof hl?e.f:%%f%rg %ﬂg]the
r @tresporgnglseifeflding of thp rehd pnoceﬁs Aancﬁrsmjlm bran@ntay fong the ethediiling

F%Libl? &xecﬁ&fj A@ord{ng ?(ﬁlﬁﬁ gflt}ﬂ)e hY read; Hfudl@%stf@{eﬁ toqfead g of data

er de ends on nee he corres
i Vs A Suply 0T of s kot 1 FRA e B bhscles fi e
Utﬁéttcon?e@pdnﬂh & lt}ﬁlﬂ)[e@ba%k pa@él@@rﬁfn@ssthé R& hidFeR RPRi-1 Rﬁt i on

sho ure S neousl Thi s processin
Sy S (B L ' SRR B oA e PP e

aepsp&dna dink Qna srmaseth emtrp ﬁﬁﬁﬁl&dclbﬁulﬂlg $afb&d$ Executeal aeebrmﬁg to this

0 0 ocessor
eﬁ‘gﬂ' V\f% 6%3‘15‘ 316 1 |“E§p‘g“rt ed Ct% gegc? a par{] of ga’% L apﬁlﬂg g a%cﬁ to supply the part of

starce Buffer-gr AphBEr-fvolt bsited at dntg thatcobaspeds émme plegtatlyrate Rd
Srﬁ%!sshé I%Ikergte Fﬂan%ffexE%R@ §lfnhl?an€b%§1y,adfa§9ﬁﬁ4 tpé fﬂéé Ib@fferd i

eglnnlng nor na
rﬁasphadmrt@sc@rrmmrg applieaiipnt Wea thiyd timp{s; the pubsequgng ?r@wﬁra@ the

addhRAHE bk it BAbut&D rAfc@&@iﬁ%}Q&hﬁ Gty NBe febdif Fhit3€insirudted foRead a
thi s way address nunb e Xth_ byt

P e o 91 S CRB AP A ed BT TR T LS hffd

t 40 @ rafethdt eﬁrﬁb@muﬂg tHeQlagibdck Fife RNmidus REBikCkate dofnl Bijffer-ARl

0 carri
ey, e e e et SR e S hgBine afbegian- A
axr feurtintel tg agrirs aoubs¢duent egdtath haschedsting thylé B-ekecited. sprcprding
tGg} s ) 159 kn%‘&ﬁﬁ‘% %ﬂﬁ&& 19 Rad E‘gafx{ §19Q4 ﬂo&%flé 1 Gha tIOA\Ebply the

ess’’on the-record carrier refers
btag ok data trBatter (3. By Bafert3ridll &¢ Sled apa lla@glilaé aqrreﬁﬂoéésﬁo the playback
Cx@t@Rﬁ 3RS tté léak Xa@éﬂ?&i%'b@ﬁé'r@@ @Qﬂlﬂaﬁ’é%@@f’r/d% %ﬁ%e%tﬂ%ﬂl’iﬂ?ﬁfs is

byt es. mal |y the | ogical 0
PR o OB PRSP Ao S e F%F‘@Pmi! ffem one locaion
I tegmcmlr oh© kS d adrBerMAkBD@fEL durmg wakh a6 datmg & @t thd'_rb@)ttf e

Le of t f. t .
BIFor'S YR (Ot P SEBURA TGS At gt Brbepiiet paigions
p Tixcefes,. theAtlayhadkirats from ithegedord, camiar }bhihplyld be lniphet h_en the sum of the
SO B HEGUL s EESLELTAL Bl i
favenito ¥ |vw11éndvela1¢@urtlroarsf@ﬁwle pufferse Ipthe pregsinted sxampiepthBeife ofithe

. pa;@ﬁ AR " readWir b kilelR€rifeh dr %Qeryaﬁle.aF(Frq?‘tﬂ@_l, this size is greater than the

size for a part to be read of File_2 or File_3. This size may, however, be variable for a
specific file, which makes it possible to have further reduced buffers without having under
and overflow.

Though the invention was described above with reference to preferred
embodiments thereof, it is to be understood that these are non-limitative examples. Thus,

various modifications are conceivable to those skilled in the art without departing from the
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that corresponds to the playback rate Rd m nus the
|l eak rate fromBuffer- R . Sinultaneously, data from

woheosoeées buffers is supplied to the correspoRdimBR004/051562

application. At a second tine t , a subsequent entry

fr scheduling table is executed. According to
%ﬁ@kéﬂﬁﬁ the reading unit is instructed to readl/®2004/051562
part of data fromFile-2 and to supply the part of

data to Buffer-2. The Buffer-2 will be filled at a

at ¢ I es ayhack rate Rd
R ot 08 v Eeh FEBAy bR R e U R Siriep® fffages i
fthosmbotigments heprlﬁwdf Hewsyer, the sﬁmﬂlgrﬁmstcbmtmembodlments may be any
0 he .
Cs nélgta‘ag ga{rgll:iule gg{laf?lggn%ﬂr%gnh%dh%clg C ea%h tc.b b gg ei) Fﬂ%oh'ﬂ& picture, an
eme&ea?reﬂd icopc Elsy e gigna andihesadditiona) quméthnémﬁﬂh@asulm storqdgn

i seﬁatre&ya;ce Cfmteszarﬁaéglﬁat aarcsm%g e ideof srggan aEa ih@ séheamgg t 0
supply t part of data to fer- . fer- wl|

b OFIMHP%%PdatSG%nﬁ’ diperagrpiag the 6‘@@% éfffa‘?aflﬁl %’éls PP dptratadhe
r@p@atﬁéomlmmb&dtaﬁtai tb @K b tvo discom Iﬁhhﬂlfele A digdlchanger could also do

Shifoir SR T HopeaB Puculs e A LT e e Brepngpivg e
tis srered gEtisninfoamaioh sy besidredein the Yield fiaiinatiipeths o el readg The
ts%cpol(r];g dlISCS m%xeﬁs%%te %9 har 81919 rlg nsgembgdlﬁlalllt%e alaal Xrla ithg)?r[latIO? ﬁles are

ructe
Fﬁrﬁt@%edafnmi 2 dJSOSQin*pI Iptemnéteonto z&retha@deSéaMlen tble BL?F frg all Bresemh‘éﬂe
E}%r&ﬁl(:ﬁ oftdelyide sifdal LA We dhriedt, Fate that corresponds to
the playback rate Rd minus the |eak rate fromBuffer-3
R3. Si nul tTAnes@Ehy verh ale somprisen A s enniertiopydeeepg excdude the

Sp#&a{cb Bﬁelénﬁbnfs@sts;ﬁroﬂﬁﬁtﬁﬁﬂﬁﬂsﬁ gatétplmaicﬁlﬁﬁ.i FithertrdoreS#he We @ the

no e at from one ation to another aqn
RIS e 6 et B o e PreAe e g PR A P
rmdamfs I Dirthd dBmE aﬂyorefbraneersﬁgneplaceﬂ iettvien pmathtsiemall gaba is
sﬁrue at% hl;nrltlon@t]gmhsg?p%ug{hg L% OTlli gve‘é ?lgot% gxgglelgent b% means
rqé“ chmd‘dare aarwalleas solthvasth Siaverhl bleeam”gwerrbe tdpeqaerltddévy ghervarod iteprhed
RURFARE I#tﬁealkverna&raé m%erﬁen@d pstgfoﬁsgré theTJaﬁeaeﬁa%%%g% Ilngy be
carried out such that an underflow or overflow w
A7y OnGERagrd GaRTicRFRAS &F enEtHRa dRYICR Ky cxecuterhe RgeTyp é‘?éﬁ tv%@rm the
Qﬁ@lﬂﬂa'a@oorcﬁrnﬁo ﬁie ZRveffon! P@thB@dotesth® Inveidfod rdsidedf edcB ash Qbry a
fI|§ is fixed for egé file. For File_I, this size |s
{Raprs ¢ 4AmbiREIo8 PLIEREY 4 part to be read of File 2
or File_3. This size may, however, be variable for a
specific file, which nmakes it possible to have further
reduced buffers w thout having under and overfl ow.
Though the invention was descri bed above wth
reference to preferred enbodi nents thereof, it is to
be understood that these are non-limtative exanpl es.
Thus, various nodifications are conceivable to those
skilled in the art wthout departing from
t hePHNL031076 PCT/ |1 B2004/ 051562 9 scope of the
i nvention as defined by the clains. The video signa
is a sequence of inages in
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t he enbodi nents descri bed. However, the video signa
used in the enbodi nents nay be any signal that can be

wWOi28052024824 r epr esent ed, such as graphics, a pi cPATAB2084/051562

novi ng picture, an inmage, or an icon. The video signa
and the additional information signals may be stored
ng te discs, for exanple a first disc carryCTg2004/051562
the video signal and the scheduling information and a
second disc carrying the addi'®i onal information
§ggﬁ§§$. In that case the apparatus shoul d be adapted
d fromtw discs in parallel. A disc changer
could also do this. In that case the apparatus shoul d
know on which of the discs each of the respective
files is stored. This information may be stored in the
field indicating the file to be read. The second disc
may al so be an hard disk. In this enbodi ment the
dddi t i onaRe¢ond Grrivatanginghividessigtabariliat I8dst @@ pidtbnhlrinfination
%%ﬁgl t% attl&ltgt }19 Ila%ftgggl tm?&[‘n%tlontllérr)xg%r %% %e%nE fo(g w?%nré:})r\g«?uaeedo
§lr1ghta¢60@5®nwi@esasltva¢ep eignal, Thasactesigedgh thattbe seeqrdh cartiqp further carries
GOHEBA 1S Srforalon ihdicahREin YaRth 'ofa@ISpaﬁQ Ststh@&ttleagc)&ﬁé Melfiopdne
presence of elements or steps ‘other than those stated
itpfornagiprasigel qr(yidemeignebhare torbr éea @@néwd faserdgtipel e "a" or
"an" precedi ng an el enent does not exclude the

resence Qqf ural it such el enent s
Fai ns, a%? f%\gaért‘eé ﬁsccéa‘%‘?ddﬁ glaig) Q(‘fléaﬂact?é‘{‘?ﬂé’éwatﬁger EhdHEges
Sifadnlatiorois ixe foan sf 4 Tedid caxﬁpﬂisirig‘lehﬂnlag andactsaap eonirisdsadirst
h tion nt ed by means of
ﬁo glgt%f mc}- ca%n%\e%/t 051 10n nﬁ%apaﬁ o %rs%cf:g | "nmeans” may be
represented by the sane itemof hardware. If the
isnvention RE&)rd émjie? Mﬁgi 1§§1a1ﬁ10j Eﬂ%%rlzédhl?that each dentry further

correspondi ng program nmay be store recor

campisey 2 sepndparpetaripditatingtheianquakeidata éadedende t he
program and to performthe nmethod according to the
|nvent|on Furt hernore, the jinvention resides .in e

dnd every Rﬁ%’%‘fa”feéﬁstclﬁ"&edd? claiBinh ity 4FeEsFagier comprising a e
fsgstetm) clegacRHMAGB 1aiAbe Jehelhling26F0A12081iS P2t dfGheGil&yMEm information.
Record carrier carrying a video signal. and at |east

one additional information signal, the at |east one
addi t i onaRedond @rrients Odnim@i igrlailn 4 ebanggteneainin thkighe fiygtipagmeter
A0 QAUGAC SloBLT AIRHPLaa th sal d video signal,
characterized In t at t e record carrier further
carries scheduling information indicating in which

Qir der par R@coﬁf catrrhze asﬂ:tlalﬁlﬁaﬁ Elalﬁlnﬁ cl@et@léitehhéariﬁthaﬂ thd QEJat i on
or video s fromsaid

I
g‘g?‘ff relates fodhe n“?bgrlﬁé@&"%} bt?ﬁlfs tp B"rre%tjs claimed in claim

, Characterized in that the scheduling information is

i,n the fo Tabhe canpr.isjng entri
e7.n try co n%?cogcf (grrél aér{led n Claim W%erem the v1dgéo 51gna(ti the aﬂ'e]:ast one

additional information signal, and scheduling information has been stored in separate files on
said record carrier, characterized in that the first parameter refers to the relative position in

the corresponding file to be read.

8. Record carrier as claimed in claim 7, characterized in that the second

parameter relates to the number of bytes to be read from the corresponding file.
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paranmeter indicating a start position of the part to
be read. 3. Record carrier as clained in claim 2,

wohersaeieii zed in that each entry further conpPCEAEB2084/051562

second paraneter indicating the anmount of data to be
r .4 __Record carrier as clainmed in claim3, the
wRiattag

rrier conprising a file system charactect/iseab4/051562

in that the scheduling information is part of the file
systeminformation. 5. Record'carrier as clainmed in
claim4, characterized in that the first paraneter
refers to a | ogical block on the record carrier. 6.
Recor d cappastusler repraduninga videccdignialnand at ledseona edddtidnzied i n

il 1P SECR0MRBL ANELE Lok AL Satfls LS MEDET Of

Ogl ca s to ber ea
cl ai msalingrmeanyiomealing ey ofithe vidre sighal ews! thé efreabt, on@ mhtlanal

| east in@nfaRd distdl @0@kaill REQH BB 9% pﬂﬂ? id@fpHals ¢
schedlal [ na For mat |Segn has béén gf% ore S;aln gg?)saroate

files®™ ﬁSp%ﬂ Qulferinedneass rj er, characterized in that

t he ffikuffpahamebesuifeifhicpattoot thevide|sihil ed Bomithd @ddrd N
t he correspondl ng file to be read. 8. Record carrier

as cl4'ed in claim7, characterized in that the

s econgcqud bafife mernsiiel baffei'ngttha phttseoftherblesst afe abyiti@nl ihfordxeion

read ing file. PHNLO31076
PCT/ Igé%lgg?fl%%%fg%%Fe?%Rga{}gAbpar atus for reproducing a
vi deosignalgmedessingdneans fpraueressng the et af saidaided signalrand paris of the

si gna 1da§oRd ARG R inform SR s@n g ippli&f by tirf GnPREAE BLAS means,
conprising: - reading nmeans for reading parts of the

Vi deore@ie?j’rYﬁlly sqRtitoroRangt leastepsrovgHsizagldi t i onal
i nfor mat [ emlra‘&tegfbahn it rEa’ﬂing nle@BQFefuliaf hdapted foQ6ad scheduling

S n sal nals to rres ondj.ng
RO W e S PR e 3 e SRR Ryt sy
trhres of ihdeblesst gwattldmceakinﬁ)mmt(mt $ignal @o/iiied sigmal have ko, besexd @ioch

QHE te%(gfg TGRS, nld(t)l{e P Iy t&rﬂlrﬁgr éo g ggh%dugln% means ?o‘,r] con%alﬁgg ‘ﬁe

one addi t1 oh rmation réa rom
cading means §¢ giriareagppasie e5thé ﬂgeast@aﬁqufmtwp isigoa osvidry steha and to

BaplyShfarts Abdlo\hddSResp bR buBiifle BRAAs $h eﬂd@&e @ﬁ %hle ?&%uhng

one additional information signal suppfli I rst
Umeiond buffer neans, respectively, so as to obt ai n
at | east one output si gnal, characterized in that the

r.eadi ng ans are fur e .ag ted to read SChe%:ﬁllng
1 ot | SR B A SHPAR PLAE  DAPorrd IHGE SRR ng
imiérowticatis mrthd fiooh efatTablg comprialng ediriedy ahdieach entry comprises a first
parameter indicating a start position of the part to be read, the scheduling means being

adapted to retrieve the first parameter and to control the reading means accordingly.

11. Apparatus as claimed in claim 10, characterized in that each entry further
comprises a second parameter indicating the amount of data to be read, the scheduling means
being further adapted to retrieve the second parameter and to control the reading means

accordingly.

12. Apparatus as claimed in any one of the claims 9, 10, and 11, characterized in
that the video signal is in the form of an MPEG signal and the signal processing means are

arranged for decoding the MPEG signal.
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woeasrd4arri er,

parts of the at |east one additional information
signal or video signal have to be read fromsaid
and the apparatus further conmpCTSB®04/051562
schedul i ng nmeans for controlling the readi ng neans so
as to read parts of the at |east one information

P1O%P video si gnal and to supply the parts reaUiBRa4/051562

t he correspondi ng buffering neans in dependence on the
scheduling information. 10. Agparatus as clainmed in
claim9, characterized in that the scheduling
information is in the formof a Table conprising

antri es, authoeathcoeditgy avideo Rignal asdat deaftionsiddjiatiah mBirmation

indi.cati it .of -t rt.t .
T
frepretucqdasinauttencovshawith seid vidomsigwll, themectiiadadinprigingdhersteps of:

51?tus as clainmed in claim 10,

accor gighY e vi_d@épsﬁ’% :
characterized in that each entry further conprises a

seconirisana e e aapddiionslgniprmstienmdemt of data to be
read, ditii@g ahedybizRgintRagfeR o gidddidnighradapt ed to
retrlﬁv.g. tg}% second &Cﬁtra tfer and to control th(fe s

F e W REAN ST BELOE ARy nfpmaa signal Piod ssense 41 o
any oiénetiohkignatbaisirs 9, 10, and , characterized in
R e e e
decodriepgd tdmerMPEG si gnal . PHNL031076 PCT/ | B2004/ 051562

12 13. kaﬁb?é%feﬂgedr'r?ﬁﬁ’cﬁl%! Mo@_f&&ﬁéf&gﬁvh%@ﬁks gat | east

one additional information signa record carrier,
t he afetyrapgie forpachadd ek thovidso sigaplepd e pdditionplgrfarmatier signal the

meant mb@ént RBIHAG it BONIPSESGbRIaMAL ABER e kdrédpoainS Riffr in a
vi deo S|%nal, the nethod conprjsing the ste

s of: - .
r et r i EPOAYRERBPAAN 8B P @YP&}? uffer wd ‘iﬂé\)’i“ﬁﬁn rte\el‘@d”ﬁt“g the yideo
one aglghiat andnte! at ieft Mermdiiical isfognaion signallsimulchnegslihe
vi deo _signal .into a_.sequenc f video sjgnal parts;..-
o Rt s Rty MR R ey B e dicko
si gnadigrahdnd ttg askeaptier@ddiddnalad@dination siknal dve tortgtréad firom the
sign b AN i ' t he
e s fdier by o Wololbl bl f bl BAth R dRn Sl
carri ¢termpRdir act eri zed in that the nmethod further

CONPr iy thdWRheAhBR IntSHnati SRR afies, each part of
the video signal and the additional information signal

the noment at which it should be avail able at the
l1at est i n Mdited eDkprespag e vidgo digHal £ at 18asBone additional information

signal recorded on a record carrier, the method comprising the steps of:

- reading a part of the video signal,

- reading a part of the at least one additional information signal from said record carrier
for supplying it to corresponding buffering means;

- buffering the parts of the video signal read from the record carrier;

- buffering the parts of the at least one additional information signal read from the
record carrier; -

- processing the parts of said video signal and parts of the at least one additional
information signal from said first and second buffer means, respectively, so as to
obtain at least one output signal,

characterized in that the method further comprises the steps of;



reproduci ng apparatus so as to avoid a buffer
under f | ow when reproduci ng the video signal and the at
woeeasto2enne addi tional information signal PCT/IB2004/051562
si mul t aneousl y; generating scheduling infornmation
i ndicating in which order the parts of the video
FHGHAR1EAd the at | east one additional informatiporB2004/051562
signal have to be read-fromthe record carrier by a
reproduci ng apparatus in depenadence on the nonents
thus determ ned; witing the.scheduI[n% I nformation on
said feadingsghedulingjinfprmation frogbsargeasd caprishripraigRadpisdnformation
si gnajhdefilg at wii@asder 0 Pt XY i ic8 Bhe daaitiSaliorOaios bigitdbr
recorded on %>re$ord &arrL r, %he.nethod conpri sing
the sY&psiggplhas tobergad fiom HAPEHF e vi deo si gnal ,
r eadi ewgtrallipathd readfing deps mtdepepddite anie ftlaiutinginfatmation.
information signal fromsaid record carrier for
supplying it to correspondi ng buffering neans;
b§f f er i ng Computgardgsanokcdrded onp deordsargerdbr angtiids # eamnutehto
rgﬁgﬁg CALhd LS claitfi fi8Gdigat he parts of the at |east
dne a gltlona I nformation signal read fromthe record
carrier; processing the parts of said video signal and
parts of the at |east one additional information
signal fromsaid first and second buffer neans,
respectively, so as to obtain at |east one output
signal, characterized in that the nethod further
conprises the steps of: PHNLO31076 PCT/|B2004/ 051562 13
- reading scheduling information fromsaid record
carrier, the scheduling information indicating in
whi ch order a part of the at |east one additiona
information signal or video signal has to be read from
said record carrier, - controlling the reading steps
i n dependence on the scheduling information. 15.
Comput er programrecorded on a record carrier for
enabling a conputer to performthe nmethod as cl ai ned
in claim1l4.



