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1 Record carrier carrying a video signal and at least one additional
information signal The invention relates to record carrier carrying a video
signal and at least one additional information signal, the at least one
additional information signal being meant¥or being reproduced
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apparatus for reproducing a video signal and at least one additional
information signal 5 recorded on such a record carrier, the apparatus
comprising: - reading means for reading parts of the video signal and the at
least one additional information signal from said record carrier for supplying
said signals to corresponding buffering means; - first buffer means for
buffering the parts of the video signal read from the record 10 carrier; -

second buffefyp¢anaden Rudtes Radbs Paliar TS iRb e arlea iR AIARPAkast one

information signal read from the record carrier; - sighal processing means for

prgticcalgfaEgiarsigndal Be\/?&@é%@ﬁaﬁdgﬁti’?ﬁiﬂy S ntgnakppg meant for
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a&o% rep u ing-avide SI nal"and at least one ag iopal i orma 8 stlgnal
f0 & method of fecor avi 05|gna an east one additional

mmrdedtmwgraaemfthcwn@rrdmrmratu@cam@ra%ﬂ@ne additional information

signal haiidghRand for resiiy 1RRESHRE dighmks ﬁé\%‘d%hé‘é’r."i@a%%ﬂé’é‘é@ﬁlonal

signal.. 20 A record carrier and apparatus as defined above are commonly
known!YOFMAQmMPRNR; FedsalbIeing (iR VR HMETISHENDOD player.

In the curr@pbs&m@msfaﬂngh@emmentary streams are multiplexed in the
Main ull This h s advaptage that, they are.read at the
ool i S R N B e e SR A G i oo

rate ofadféienain multiplex stream becomes high. For example, |f a disc

suppods: AHPHlIfeY Ashe 1%?9&%‘? ?ﬁr‘?é%?'iﬁé‘%ﬁéh@%%eéjcﬁf‘oﬁmm‘aﬂﬁétlon

elementary streams have to be a the main multiplex for all the

supporiefchipatdromatisieetid %‘ﬂﬂﬁfles During reproduction the entire main
multipleiyrisl igackisnmy iardissr pritesiythe p@@@ﬁ@ﬂdﬂd@@@@]nataﬁamtmﬁ the

“Sed fo[ R e e A W RSP P s T R BRBR A P means,
respectlvely, S0 as to obtain at least one output signal.
The invention further relates to a method of recording a video signal and at
least one additional information signal on a record carrier, the at least one additional

information signal being meant for being reproduced simultaneously with said video signal.

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 multiplex having the high bit rate. The
reading means of such apparatuses must have a greater bandwidth than the
bandwidth needed to read only the video stream and requested elementary
streams. Furthermore, the main stream has to be re- multiplexed during the
B&U&Bélﬂg il %@ﬁgy M@Hﬁﬁhﬁuﬁfﬁféﬁ%&%%ﬂ&hi&ﬂ%ﬁ%ﬂioﬂ% @dﬂfﬁ’é W@&i%rbf such
signals are added to the main stream. This is a complicated operation, which
BBRAER A M AN S AB T P G ed tighal s AR eRgRA i £ed ol the video
pirea@ssreiteduestdtesmacatany xifizarysardichamos) bkl emiarsroaadeasao spesific
regions. So,prior 1o ' e carri ith.one main, multj |
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Hol$i RRaOPIBCIIRATHEDIRE IRy PIPHIRA BSOS MW fFackyieg a video

signal and at least one additional information signal that can be composed .
FIBHEERiRy 298 | Ny i 87e SHOULSH BB RREFAPSRULHESIPRS: pro DI tmaking
repooctUcini: apia @i s o thelducdBelbmdrgyirecdvaniowidii bef delaeRdiodt is
means iq be able to r from.the record cargier both the video signal and

et skt e R e e
gevdraieshtion is characterized in that the record carrier further carries
scheduling information indicating in which order parts of the at 20 least one
additional information signal or video signal have to be read from said record
carrier. An apparatus for reproducing a video signal and at least one

additional inforsmatibiesignéldinaeswsaanpewithd e drviagiadism carrying a video
characterized in that the reading means. are further adapted to, read .
T T e S e BE R 5885 i
frictibatingy énitit chobjent o hina sratotienaliol peestidman sefiniveid afparssitionhéignal
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further comprises scheduling means for controlling the reading means so as
A AP MHE SRS 280 SR ITRIAVARIRDA! SPHNSIonigBignal and to
supply the pariie reasdteathierdprespndingibutieingntivpanshian depredentet the

(r)e%gpde csﬁ?e?cf\{fmgr hr%fr?lr?rgsaéh%ra?( |r(1) TI‘I;}%I’EXFI gﬁ IPnrél.ilésa w?gs ?\dw%ri]chhg r %’#ﬁﬁ{é‘o%f the at
recognitioni. Normally, film makers ‘make a film'in oné language. The video
HegtahsadditioadyisliomaeGsidgalzdr HMdeesienalthave to be read from said record

carrier.

An apparatus for reproducing a video signal and at least one additional
information signal in accordance with the invention is characterized in that the reading means
are further adapted to read scheduling information from said record carrier, the scheduling
information indicating in which order parts of the at least one additional information signal or
video signal have to be read from said record carrier, and the apparatus further comprises
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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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 re¢orded unaltered on the 3 record

FaisigCairidle MHRARIBDSHAATER RHAURERD, thiS MGYHRTARYER 6 o NG

MPEG_signal. Therefore, the additional si nals are stored separately from

§dridi H%{Fmé%éh§|@ﬁifﬂl'°”@ S are orfd SRl MG RipIRab AderR HgRe!
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hformation signa ‘has 2 variab rate or both the apparatu
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the decoding buffers. However, the order in which the parts have to be read
(S5t Aixé t%‘?l%B&'ﬂ‘&?&WﬁW&‘f@ﬁQ‘f? FIGUHE NG SGERH W BT RN EXE . the
theevnmlemmgmd panch theexdditiosal isignehae nljaas:enbmtainftfemnhér@ iosabofisy
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i@mmctmparé ﬂm)f@adynﬂtmam renprsded to dene ssbSqlai parinef ievides signal
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extent of the data from one_of the signals or files. Furthermore, the EP sical
RYESH SR BIPEHB DR it Edpe e DIREHRISH AR Yo IR B BRIk Y fﬁ¥6 orare
ammemmsﬂmaﬁmmma}dh@mwneemwm rmve)rﬁb@frmdi@uamean&irom
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parE t%%e read ¥|S %ese characterl ticS are KNnown urlng au orln e} ('2‘[
thtraceount dsdhimdeteaminerthayvoe ofedas diswwe th@t@dinlgmamh@mgﬂr@@m

HEANSIQREISTING I@a\ﬁ’?ﬂ‘%ﬂe%’igﬁrld?ﬁﬁéncgf%% éﬂﬁ?éﬁué%ﬂ’ﬂé#t@@get%d All these

additional information signal have to be read from the record carrier so as to

SPEFETISHBA"S KAYE: @}HH@rﬂH)RRP&Ha FVBRRISE: ARy aBRFhedaRrHb fae
a}soldedaby pasqanngdie readingabanaihpiarsigia urudrtmfsadstmmw

ac availab ffer_.for storing th rt to, be read. Howev
R e N Ll S
avmd thefbrebeffeugittsfve dsdonsittioe tYstorlyaarektepavertibhe sugicdd Mhe

Eb@fﬁ&dﬁ@ E{Q'Pé%ldwcl'#;kéﬁg ﬁ]ﬁ( LW SALEHS) Hﬁ@r%‘%QEHBGBﬁ J&HS@&&HQ@E‘W@? buffer

eing monitored e other buffers could become empty during

@%rﬂﬂ@ngdh‘é%{ﬂﬁl@ E8bridarre JipdrIlgssaE thastaen Ry ieigriseotrres ored
ERsug iatibyffenundséiavongriing before enough space is available to store a next part

of the signal in the buffer if a signal with a very low bitrate is present in the buffer currently
being monitored. One of the other buffers could become empty during waiting, for example
as one of the other signals has a high bitrate. This will result in a buffer underflow for the
signal with the high bitrate.

According to the invention, scheduling information is available on the record
carrier. The scheduling information indicates in which order parts of the respective files or
signals have to be read from the record carrier. By taking at least into account the bitrate and
location of the signals on the record carrier, such scheduling information can be made
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 invention, scheduling information
is available on the record carrier. The scheduling information indicates in
which order parts of the respective files or 30 signals have to be read from
the record carrier. By taking at least into dccount the bitrate and location of

R EIAnBISiORBRIEE SATRCAILGRH AHEE . sqh@dmgpi@rmammm@ade
available during recording of the record carrier or editing of the video signal.

BlorRauon i Hie S8l edfftg 'gre! e LRsieg R FgBRTIT Y e g &l & fignal
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carmier. | |s very easy to a sche uI|ng in ormat| he maih vi

siginfds rayatieblgcriidiormberfislatbviisoul aligithegthanedritiderasignal. comprlsmg
the SChedU'irtﬁH%W&%@Hai%d%‘%‘éfé’cﬁ@ﬁ%@rtﬁé%mgl‘ﬁﬂ%ﬁhﬁ%ﬂi@ggnals

information can be generated at any time if the information of the additional
RGIRLGRE ERYAAIS [6CaUARAMBIE" JHANGRNERILERRN SRithoRRIMARRP TRe feafHng
wdecasmalss(ﬂfatyufheewdﬁo siigrahisind serislelciyodl tvaietrctiiagmiks all the

n mat Sj n Is hav e read from the record carrier dur .
SRS A Rl SRS RSO reqyirement
vhties shgapdris farthenmnfpléhesismed thidschedotimgristasnadtitiemakkhsitivergeheduling

gy QA%VQQtﬁégﬂéh?rt&?WHféﬁ'Ynférﬁ%ﬁ%‘ﬁaQ RS EBalPSR B&@HMW%H‘ the

req uirement 10 can be ch eaper. Furth ermore, the use of the sche um
TR AR SBHBRAIOV &R €3 89T ER P e AERUTIDArFRAIously by

thécappatiaus brasughbecssadment detrsrigrd biyfihiagiofaignatissttindbeffers.
scheduling information and do not have to be determined continuously by

the apparatus through measurement of the degree of filling of the respective
buffers. 15 These and other aspects of the invention will be apparent from

and e'UCidat%e?é’a’ﬁl?&ﬂér%ﬁ‘é&?%ﬂiﬂéﬁﬂ%ﬁ%ﬁ FETESE Bt FORT 3N @%l'&hted

which Figure 1 shows an embodiment of a record carrier in accordance with

fyemrve Aliem ot G W B JRISIFE G B IR BMY Able comprising

scheduling irfajuiretionows ighismBos oams ¢ Fefuiemtiaeieg iappesRfAIRdwith the
accogdance with the invention, Figure 4 schematically shows the functioning

IvEntion
of the apparatus,
Figure 2 shows an embodiment of a Table comprising scheduling information,
Figure 3 shows an reproducing apparatus in accordance with the invention,
Figure 4 schematically shows the functioning of the apparatus,
Figure 5a and 5b show schematically three files and the corresponding
locations on a record carrier,
Figure 6 shows an example of the degree of filling of three buffers and the

corresponding scheduling of the read process.

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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Figure 5a and 5b show schematically three files and the corresponding
locations on a record carrier, 25 Figure 6 shows an example of the degree of
filling of three buffers and the corresponding scheduling of the read process.
Figure 1 schematically shows a first embddiment of a record carrier 2 in 30

ACRORRANS ANV RIS VSN iT BiR: eaT theqUAlR! isspsafrraly bhsagmer

an o tlcal disc, However, a solid-state memory or flash memaory could also
e o GOthRS ABIYASE Kl ST SRS HTES AU PSS AUsigpuUS or pictures
mfbémmnmmed\vﬁmmdeodslgrﬁtof@cbmme hsgamadlayarmerh'e'lﬁﬂaesmeamflleto file

ormaﬁgbhh le %g%ﬁ A% q)ﬁ)t y Wi ﬁ %ﬁ%? re .?ﬁ%ﬁc%“éﬂﬂ% record ﬁglirrler

ermore, a eas one o llowing are written on
r@b@fdec%lﬁﬁ@ﬁﬁ & ilr-Heidigrineteddonitailfgigahvaliena dribedieerdaagisags,ianot

RERIUGftR-BLRORIRIBEME G cHéTIHesI R RBPHIRLIRBEHPIR RO DRI EaRiEHIe

file containing pictures for menus or pictures  to be combined with the video
signal, for exhMRSROH B HIQARGISMS RiUshiR EpRtatD! e dREIRE SR I

spdeificifileavitigieausiyoirittachi ooiiniedidrestinigespac additibratéchithadsnergrial.

Egree%?qﬁigq? ﬁ of a l!llgetatg ﬁlsﬁnbu grslrt]htehe lo%{?‘fi‘x\{c’l%ré%%h%fotn%ﬁa d%o signal
carrier. It'IS no ecessary e exte le"are wri

spPitgUD Esiglioh Wi aptiordl cactiein Thicehddgimginfachesidingdnsasresdion file
REPRY Ble JiRsHR R en RS T RRTHI b Qi RBAHID g Wi Wéﬁ glarechéar, Iﬁ%Ch

combination of video and additional information signal. For exa
Broduetenfitn ke %@%HBW%M@F%%%@@%E *@r?@lﬁ%hﬁd@g%@%l'flo
s{sieRA in diﬁgl@ﬁhmwynamglgmaifwddo in Dutch and German, a scheduling

information filg e%l?fﬁgqavfalrlr%gﬁ)foﬁ\th%e OrRIRgtonOfiARo E@ﬂ[]'é’ﬁs%ows an
m ne

well as a schedeu?lng mn ation Yihe Combination‘ofvided
Sehpcimentiod e Tebicteoprikdrgesihedbingasfmrditiereritdementagivsizerdable

%ﬁﬁb?i%’esti‘ﬁeﬁ&'l‘?%IE‘ﬁuH@{ at Wﬁéﬂméﬁﬁﬁoﬁtﬁ% B?W‘e%&?eﬁt@ﬁk%'ﬂ&%&i 2The

shows an 15 embodiment of such a Table com rlsmgsc eduling

RS MaktfoR SEiddHne iiplrifs dreiveddiembigpyied Aimad ek ﬁ%Tc?a)tmd*’&tM}?%@
moeiplpest-edfna f#arofefﬂﬁ)@(mdﬁ@e:mbﬂs@@ad‘aernmdimmgadm&mlm ﬂmextent

eI |%der|g[edJro]nglt hesarta %SF% I?o M?Eg‘ fﬂult address

s?ream urthermore an en compr ses a d in catlng W ICh ie or
axehe dnasideetsoreddeanoradibldhmnbltatwg o sedileaddtesshybitad qbattatimes

ERare TdeBr§@H-RAGGSRlly represented as a logical block number. If the parts to be read
do not have a fixed size, each entry comprises a field indicating the amount of data to be
read. The amount may be the number of logical blocks to be read or the number of bytes.
An apparatus 30 in accordance to the invention is shown in Figure 3. The
apparatus comprises a reading unit 31 for reading the video signal, scheduling information,
and the additional information signals from a record carrier 32. The record carrier is an
optical disc in the embodiment. The video signal is in the form of an MPEG transport
stream. Such a transport stream comprises a video signal and 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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20 may be an address in a file, normally the byte number in a file, or the
physical start address on the record carrier, normally represented as a
logical block number. If the parts to be read do not have a fixed size, each
entry comprises a field indicating the amdunt of data to be read. The amount

BRI RRRE TR [RBIEiRSHEIS DE &GRS IRE IMMMTNRRSERYEGEpDuCe

apparatus 30 in accordance to the invention is shown in Figure 3. The 25
Hspiaarliowentiptiesds Puteine mnitaaoHsHExatig QH@'Oua&f’%‘?gﬁ‘\%[la' and an audio
sighell alingasdibimetionsigaal, e @ddiperaldnfoonatamisignalsfiienusarieTosdideo

Sﬁl&réeﬁ%zm nr?a% recor E%H&F;@c,%%%?ﬁg%ﬁuét ;L:S|§17t g.embodiment. The video

Signal is inthe form réam. Such a transport stream
comprises a ViteapRitptied Bundies @@ﬂ@ﬁ@@ﬁdﬁi@@uﬂ@ﬁi@ﬁ&l Theisfitiehding unit is

AR SR A SORVIDRNGRIF! rﬂb%n%?oﬁ@c@n%ﬂtﬁ’efﬂ@aﬁmg oHiEe-fifgs. An

30 ASCII file comprises the subtitling in a specific language. An ASCII file is,
SR 10% YRIE N7 8B AR ARE FEREE WAEHITRR BUGRIRMVIS B IS aR| B Yfa stream in
onfansesbe RUbersiieatieiima vmecafprama@ggnamead RS kil ccmwms

tures for b|n|n |th th eo s The video si
SN G BE FOe ORISR E MR SR ST SR prorption.
bﬂm@mﬂmwwﬂr@tmﬂﬁﬂrﬁatm}mndm fohe dfiagatteof Thendt istrifves tefirst

@FPWSFEGQ'FQQ%PW?%%H&W&?@@ wHaR 1P EERS NG S RMEAIDe read.

reproduce the signals supplied by the buffers simultaneously so as to obtain
EWFB%V@Q@n‘QP&H%YaWdA Jis} V@?@Wdf‘ HRdi A %B’?é‘?'%%}%é%@ e disg PSP tels
mtwlﬂfwmmmq&mfﬂwwﬁetoﬁbeememeaap@awdn@waweﬁt@npﬂ&@

the respective ou 37 38. 5 p atusf ther ¢ rlse
ok R e m S AR U R R R Rt g
iietdrniatonhaddity oo ﬁt@@lrweﬁetad Fygtemiti®e citiss veighthduling ratiievessimm the

DRy Rk reA@%MB?QaE'EH@é%@?ﬂ‘%@’&lﬂ'&(‘ﬂ&?@ﬁﬁ%‘%ﬁ@l’?@ P}{e‘?ﬁ‘ﬁﬁd%é’éﬁﬁi} teCthe

ablé to determine the time when a part of the signals has to be read

SERSHLINB YIRS TR T BREIREI AW Y S8t A RSH. qfﬁl?ﬁ oAk ideniry Staft'ng at
sehesditiniginatosteatiome QT hedreheduding infessaabio ans e ieliakidim the amount

r ble, T n|t re rieves the first en fth LE fi."s ntr
R g RS et Sl Rt e BlE S
antrydimtichegsading ranintoedfile mmivirest @it yetcyiteorekbek dive théhpaidéds signal

ioratethanthuiak ww&%@%@mﬁwg ihd. The apparatus retrieves the

system time clock from the main multlplex stream in order to determine the
time that a néReFabedHinedfarmation may also be stored in a file system Table. In this

case the scheduling takes place in the File System layer. The Table is at the beginning read
by the Operating system during the start of a Play List. Each entry of the Table contains a
first field indicating from which file data has to be read, a second field indicating the logical
block in the file at which the reading has to start, and a third field indicating the number of
logical blocks that have to be read starting from the logical block indicated by the second
field. The scheduling unit is now arranged to execute a new entry when the previous entry
has been finalized. When an entry is retrieved from the Table, the scheduling unit monitors
the free space in the buffer corresponding to the file to be read. As soon as the free 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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15 read. The scheduling unit compares the system time clock with the time
retrieved from the entry read. As soon as the system time clock has a time
which is later than the entry time, the scheduling unit instructs the reading
unit to read a part of the signal of said entry starting at the position indicated

e st pedigsss dﬁlg N dPoiRRek RIENAPRDEABSHAAIRER I I YRABYRY T hen the

field. Then the scheduling unit retrieves the next entry from the table and
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further, the location on the disc of the subsequent part to be read ma
%ﬁpﬁﬁgl%%qjmatlon It should be noted that the processmg unit 36 in Flgure 3

processes the three application shown in Figure 4 simultaneously. This processing may be
entirely in software. Alternatively, however, an application may be processed by a specific
piece of hardware, for example video on a video processor, audio on an audio processor, and
graphics on a specific graphics processor.

Figure 5a schematically shows three Files. Each file has a specific size in
bytes. The byte at the beginning of the file normally has address number 0 and the last byte
in a file has an address that corresponds to the file size — 1. In this way address number X - 1
refers to the 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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10 The relatively slow movements of the optical pickup unit may be a reason
for buffer underflow. An entry in the table of scheduling information is

generated for each part to be read. An entry comprises at least the file to be
read, a reference to the starting address, &nd the size of the part to be read.

Adtapdpsr sredwineninipieatiara s deRHAaRBe08 MRRGNHERIRRYT the disc.

stream, the additional S|gnals and the scheduling information are written on
frEtheENQIEoHRe dogical H@ﬁr@%%ﬂti&&ﬁ?@ﬂ%grﬂ% functioning of the
apparatus Thigyues6lshgwepit Sdamgdelsf dadaldgosa cﬁhﬁlﬂmacomthea ispiéariand the

plaRAS RIS i The SPiR i stpRlied s, spiissponding PuTer AL aiduing

er 1s'define y the entry in the tlate
tﬂmlﬁelﬁter@aai@ict&worﬁlnmtgr@ 8 eplsyd e rRading piidid s B gtad 10 FRadie baiffef data

Framh )& CAERS %968%91&?% G8atd REBEAKIACHOBRIERN IviRWEGN RAAPE rate

buffer 3 are denoted d R3, respectively. The leak rate of each
Hl?ffé%‘“éﬁ%?f&s“bﬁ%éa}ﬂ%ﬁ%ﬁ%‘éc?éh”ﬂﬁ)‘{%@ed?ﬁ?e@ﬁofﬁ%ﬁLﬁf?ﬁiﬂcﬁ&on It

Shﬁﬂdrb@m@ﬁaﬁhmabﬂﬂmpmmﬂgmn;ltscﬁ@lmﬁgme@wpspcmgmb&cﬁnr@e At
ar |ca IIcl)r%eS %ﬂd?ﬂ.@h&r&ﬁg o“'t%@es?;’r‘#e%l%n Slil rOPCS(SeSc'Lﬂgdmg\}écordl &to C}hIS
en rely In software. Alternativ Iy owever, an Spphication may be proce

Bty dpe eefiding ik il atiaienia readdy paxaeh pwéa\fr@adeﬁ a andé@qum«tsemart of

aidie Auda @uelwermﬁasm.u%@f.%aahaq%@%a%e%%w&@hmy&&ﬁ% Rd

Figure 5a schematically shows three Files. Each file has a specific size in

B&}ﬂé’é Hesasyatedt QHbBé@Efn% g of P IRTE SR EEe HAD Heffrigs PHIFRISS o
aupspliae tagidndredpoadite) Bpsiiaamiandmssitial rnsrgspenrdsstqubia éﬂm‘sltzem the

Isrér%]dﬁl}/va){ ed%%‘?(%crﬂj mbif%rd:ll 3 tﬁgré%tt&%% ?%ﬂ\d%tﬁnlp fsi |fr|1|s ruc{%j {o read a
Schematically shows three es a he correspondi ocations on a recor
oan’frm‘rdazsaffr@nha}ebbaedrmgumw iba phe ®éd@t|ajt@a|trf@rr InTigBreffeb] Ml filled
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File-1 is split into two contiguous parts on the record carrier. An address on

fHEvEaeret bR fErer DR Deo GiE B IS SKAMliRTHEIE BAEERP NG ARpligation. At
boweah lnlmmcmmriaemﬁnaﬁ &trwﬂmtr@fsbwéa&liMqamaliydmmcaldammﬁg

) mls en O r'g’a th&nll?%elrn Idgteéttg] ?eg EY aﬁ%?gata QmE] eéo olsbuI Olp gfhe
are num 4 T ascendr ing Ordet ure OoWs an examp e de e
pammﬁ@ptaftme@éfmﬁfewaadffaes a:olrlrésﬂildind i waammgespmgsrmae playback
PRGESmiAtaHy RLIMEho ARy drem mmﬂ?ﬁgb&!i%ma from the other buffers is
supplied to the corresponding application. It should be noted that jumping from one location
to another on the record carrier takes time, during which no data is read from the record
carrier. In the meantime, data is supplied from the buffers to the corresponding applications.
Therefore, the playback rate from the record carrier Rd should be higher then the sum of the
average leak rates of the buffers. The scheduling is carried out such that an underflow or
overflow will never occur in any of the buffers. In the presented example, the size of the
parts of data to be read of a file is fixed for every file. For File_1, 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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5 table is executed. According to this entry, the reading unit is instructed to
read a part of data from File-1 and to supply the part of data to Buffer-1. The
Buffer-1 will be filled at a rate that corresponds to the playback rate Rd
minus the leak rate from Buffer-1 RI. Simultaneously, data from the other

BafRISY S HRIBHESHIR: (i REITIRP RN 2 APEGAIRTsiMMa B SESQREREIS téhaBes in

subsequent entry from the scheduling table is executed. According to this 10
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ineHASItRAnAeCoraGIR @Hﬁrﬁﬁé%etﬁtﬁ‘dfﬁ&%‘ﬂGfHﬂﬂaﬁoW%H&Ee%t@]&?@ﬁeQ@
part of data from File-1 and to sup plgﬁthe part of data to Buffer-1. T

BRAREALUS SIS bR RAFPIRIAG SRR A Y PeliSriB O3t iRk ﬁé&%ﬁ“&@?&%%ﬂd also do
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frd é@p?éboﬂhfﬁ'a%h@@d?%% ‘Pﬁt@?#éi BB iR JiSe BteriRewib G Jilirdraldt, the

rate that corresponds to the playback rate Rd minus the leak rate from
%@“@'%Ogﬁﬁlﬁé&ﬂwa@eﬁﬁ%Wthe other buffers is supplied to the
correspondinphappdioatieveishe Ulﬂr‘bﬁsﬁom Isajopy gt Sidues abeckatadione
torezggnoctgg an n%ln Sreco[rd c%rle tak s t| Ne, lﬁ’llg Wh'd?:urfndatarls r%aL% fr0
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buffers. The schedulln is carried out such that an underflow or overflow will

RNAUBE AEM TR, tBe %%Oﬁﬁﬁg}%c'lﬂ e HhedRrRuPR R Bl MR BRdeg Dy eans
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thereof, it is to be understood that these are non-limitative examples. Thus,
pavRIfeerisRTiEambIngtieR Rifkaiable to those skilled in the art without
departing from the
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9 scope of the invention as defined by the claims. The video signal is a
sequence of images in the embodiments described. However, the video
signal used in the embodiments may be any signal that can be visually
represented, such as graphics, a picture 18 moving picture, an image, or an
iEPR ke video signal and the additional information signals may be stored

on 5 separate discs, for example a first disc carrying the video signal and the
scheduling information and a second disc carrying the additional information
signals. In that case the apparatus should be adapted to read from two discs
in parallel. A disc changer could also do this. In that case the apparatus
should know on which of the discs each of the respective files is stored. This
information ma stored in the field indicatin flle to be

Focon cioc RS S8 B8 S MR LEON AL EHBORTIGHE S CHBR gl mation
ridoatitan kst eneadifisioosbiefdrirativa silisel deithgretetriet bging they dinadlisk.
Whemk e dlesaresal 9(&‘&?&{1 mifl & RIRAYGHIRN RS A NS0 SRR GARPEarries

started. The use of the verb "to comprise” and its conjugations does not

sshadidingarpraasiondaditatinge M e e PHTRET thind! tPRssensadedinnal

P dnuntbigraIYieyithe sigRaphibetolbeastielRoid said RBorRIeeReing an element
does not exclude the presence of a plurality of such elements. In the claims,

any reference signs placed between parentheses shall not be construed as
Bmiting the séeperdtahechaintsniEt éninlagntio aharagtdseéchipl graictheedhegluling

MRARROk MWﬂﬁrﬁ%Wﬂﬁe%%%ﬁE%g%‘ﬂ‘l’ﬁéé"ar{ﬂ‘ﬁééhserﬁﬂwoﬁ’u‘?pnses a first

represented by the same item of hardware. If the invention is implemented
B YBARIAINSlI GG GrFEREIASHIAD §IrBI§reart IAAS 188020 stored on a record carrier

S0 as to enable a device to execute the program and to perform the method
ccording to the inventjon. F rthermor invention resides in each a
very novel KBS EbrEIARER N oF Sk B9 b R RNE LBy e
campgiseaarsdogna padec sigindlcanogahésast onefatititiohalreatbrmation  signal,
the at least one additional information signal being meant for being
reproduced simultaneously with said video signal, characterized in that the
fecord carrieRAGRISEGREARTRSSCIaERRELINIHY ThBo FReBERT GridleiatingMANGIg A Bleler

paftsrOtHaRabipast enRmEAsianal hinfromation &garlAinddre ssidaaliRrymdbon.
be read from said record carrier.
5. Record carrier as claimed in claim 4, characterized in that the first parameter

refers to a logical block on the record carrier.

6. Record carrier as claimed in claim 5, characterized in that the second

parameter relates to the number of logical blocks to be read.

7. Record carrier as claimed in claim 3, wherein the video signal, the at least 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.



10

15

20

25

30

2. Record carrier as claimed in claim 1, characterized in that the scheduling
information is in the form of a Table comprising entries, and each entry
comprises a first parameter indicating a start position of the part to be read.
10 3. Record carrier as claimed in claim 21characterized in that each entry
further comprises a second parameter indicating the amount of data to be
read. 4. Record carrier as claimed in claim 3, the record carrier comprlsmg a

flie 15 systeritPPRAGIHRfFRPRV oG %H’édéeﬁ@cﬁ‘ﬁ||ﬂ§d|ﬁtr!fﬁﬁé{%ﬁ‘?§ Harebf the
filonyiatamsigfalmstard on Record carkde ntiasaplairmes dongbaising:,

characterige rnlga%ail?_.g]gaﬁ &C AR rc?fg%sq%%lﬁl%%ait%%% D ARG ional

record carri ecor rrler as cClaimeatin cliaim characterize
that thénisowtian sianaheesT seithresotd eawierfariseprlyiogreéd BIBEHS o be read

7. RecesflahHBIngDGHRIMBdiERtaim 3, wherein the video signal, the at least
one additional information signal, and schedulln% information has been

stored S 5BPHFAReRNSIBRUBEING drdkasiei L ARR e siRnetarRrL HO fhaf grd

first pacami@ter refers to the relative position in the corresponding file to be

read. 8. Regci) arrlera cIa| eenoll cIa é’}s fqﬂgg??terzed |g c}h%tn gkﬂlen oer%%
parame%er rela L%es to enu lf)ero %e read rom ecorrespon Ing

file. 11519n%m§§rﬁmr@tftﬁr@pf@d@rmrg a V|deo signal and at least one
additiongh iR hRIRASHELERFhehe 69&96@' SRIURIeSRR RNRAKIMSs of the

comprising: - reading means for reading parts of the video signal and the at
least oMfdeatidRNB A UPTRIARIRATIBHCSISIARKRIRP Yall P Y LS anearapddufer means,

supplyiegpeaidesjgaais to obaiiresiendore bufiersignaneans; - first buffer means
for buffering the e par rts oé ﬁrlvﬁeo SI nal read fro f]je re ord er,
aracteri SC

second buffer heans for buffern '%%Wgag? file'a ot eezgls"’1 r%da%de fi onarfeOIUIIng
informeitiorfraro QgﬁaD@thﬂfmmtﬂ@éQ’@@meﬁamfmmatmg indigrioreitsiviometdes

B%l @@Qﬁ@%ﬂ@a&?@rﬁ%ﬁé@érﬁa@'ﬂ%m%%@BPMJ&%@EQ‘%\% {88 RGrom
additional information signal sup Pled by first and second buffer means,
said record carrier, and the apparatus urther comprises 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.

10. Apparatus as claimed in claim 9, characterized in that the scheduling
information is in the form of a Table comprising entries, and each 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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respectively, so as to obtain at least one output signal, characterized in that
the reading means are further adapted to read scheduling 15 information
from said record carrier, the scheduling information indicating in which order
parts of the at least one additional informedion signal or video signal have to
be read from said record carrier, and the apparatus further comprises
scheduling means for contrglling the reading means so as to read parts of

fe at least oMEUIAD ALLGEIISYAYIBOHERY ailgrALleashors ddsiakiaipypation
sﬁy@ltmtheepmdeapmdmableﬁarm medehimpemM@rmamﬁnIGgSQMWr@ing
R BIRCIRYRN AR ARPATRRS AR HAITGELIN P, CRIARLGHIER 1l the
sc%ed“u INng information Is in the form of a Table comprising entries, and each
entry d@ifipyisedha fitdro sinaheter indicating a start position of the part to be

read, the REARAKING 1BAsEHR BEIRtbRA REGRISSLICsIGIHE Ve the first parameter

and to control the reading means accordinqu: 11. Apparatus as claimed in
claim T0VIgHRGHENELaS I EERASAERRR RlrifeP Y8PAPPRES a second

parameteiting ivating:abeasrzadnionhidatartaatienrsigaaltieosciegdeticigomeanidnal

being fu%ther f';lda ted to rgt_rieve the second parameter and to control the
- Intormation sl nalgar S . .
reading means ccordifigly. 12. Apparatus as claimed in any one of the

claims\@ritiy thayiteo sigarhpesiized e additivrahinfeorsiderasicnii paesfonrsaisk

an MPEG,3igagléand the signal processing means are arranged for decoding
the MPEG signal. 12 13. Method of recording a video signal and at least one
additional infoPAREFeSi ghiRPb e PegrM abRe O TR Isgs et hdditional
informatiemsigngfireing peedt tferheiogigieead useadgituianeousdyionitignal the
said video signal, th th omprising the steps.of: 5 - retrieving the video
Sionar T RERar R 00 SR e R B co TR O
video skpnedupitg apaacienseasfarveid siguEk pardsy H alividiag ipsodtitizgsthervideo

additioﬂgﬁé‘i‘ﬁ%‘ﬁ?éié’ﬂéﬁgﬂ Bab iﬁ&%ﬁ%H%ﬁﬁ%tﬂ%HPﬁﬁlul@%%“” signal

parts; 10 - writing the video signal parts and the additional infor on signal
parts &gggﬁglnm@g}gig}formatlon indicating in which order the parts of the video

signal and the at least one additional information signal have to be read from the
record carrier by a reproducing apparatus in dependence on the moments thus
determined,

- writing the scheduling information on said record carrier.

14. Method of reproducing a video signal and at least one 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 in a first buffering
means;
- buffering the parts of the at least one additional information signal read from the
record carrier in a second buffering means;
- 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: - determining
for each part of the video signal and the additional information signal the
moment at which it should be available at the latest in the corresponding
buffer in a 15 reproducing apparatus so 5% to avoid a buffer underflow when

reproducing thgruieeRedianahang thensl 'Radkrashipdiionatisopmation

signal simultaneously; - generating scheduling information indicating in which
order tfé@ %Hté‘??)?dﬂﬂéf‘gutﬁ%?{”% TRALSAL ST IELEA HRe a SIS HAS RTSRYAN
signal mavetiogo@ vedchfontar thpantedand atdeedsirony atidajmtlum:mgmp@as@um on
dependedagc—% ﬁna}lp]gs%ogn 51&3 ﬁtb% d(ﬂﬁ @%1 - writing the scheduling
information of Said record carrier. 14 Me réproducing a video signal
and at ¢episelting theldeadinglsiapsimaeiandengaanrdesaiedubndartecmadioarrier,
the method comprising the steps of: 25 - 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 in a first buffering
means; 30 - buffering the parts of the at least one additional information
signal read from the record carrier in a second buffering means; - 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, 13 characterized in that the method
further comprises the steps of: - reading scheduling information from said
record carrier, the scheduling information indicating in which order a part of
the at least one additional information signal or video signal has to be read
from said record carrier, 5 controlling the reading steps in dependence on the
scheduling information.





