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1 Method for recording information on a record medium, record medium
containing information, and method and device for reading information from
a record medium FIELD OF THE INVENTION The present invention relates
in general to the field of recording informdtion on a record medium and,

RADNSISEIMFERMIGIREFEEHAR] RIQrMALeR o dhe Fearid (medilmg. 5
More particularly, the present invention relates to the field of optical .

rRLBRAHE- AP e heu iRy WS ioFd TR RREA M TRTA A SRR aE but
the gist of the 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 10 such use. As will become clearer in

e felovipgrtiepirggphinvention is applicable in more cases where an
information stream has a plurality of alternative parts and one or more

common parts S IEtEAl HCRIaREHISE drirasAvdhsdis Il verspiaedresraHg
o differedinstantands ohferseRisesdiah @s fardinsthnte Gdd stangdarts R
standard, etc. A relatively new 15 standard is BD (Blu-Ray Disc).

glf)eléll%ally, the present invention relates to the field of recording and reading
BD-ROM, andlehepimviention, will bresexplaineicbheebiteafteths pebifidaitiddr this

RXQRIRIR ARRLERHQNPHELS SR REHR %Igfééfl‘ﬂsital?ﬁ?ﬂkéﬁ‘tﬁ&d Bek iR \gﬁﬂﬁ%ﬁ%e
scope of the invention to BD-ROM. 20' BACKGROUND OF THE INVENTION

RISSENEBHTRBAMY KRIWATie8 Stical stlvagecrins dpipisrioa a8 R4S one track,
either in the feurmef acpriiomanespbialastn paritarmpiomtivk 6oRCentNig an

circles, of storage space where information may be stored.in the form of
O e cL iy He TR TR WA A SR
sechordedAduriidenemefaetuamg the idle 2B gnfoe masion ioaengniyiheppdiaeblyyimmore

USRL- I ORtGRLSIOMBESISG MY BISQIRG G WHIGARIR MAPE-a MRS or more

information may be stored by a user. Since the technology of optical discs in
§¥HEI PHHE way in which information can be stored in an optical disc, and

the way in wiighcaplicad sdal@scanibe maedfemianpptgat eisdinisteameaieny
e o M oG S s gy e AUD G
standard is BD (Blu-Ray Disc). Specifically, the present invention relates to the field of
recording and reading BD-ROM, and the invention will be explained hereinafter specifically
for this exemplary application, but it is to be noted that it is not intended to restrict the scope

of the invention to BD-ROM.

BACKGROUND OF THE INVENTION

As is commonly known, an optical storage disc comprises at least one track,
either in the form of a continuous spiral or in the form of multiple concentric circles, of
storage space where information may be stored in the form of a data pattern. Optical discs
may be read-only type, where information is recorded during manufacturing, which
information can only be read by a user. The optical storage disc may also be a writeable type,
where information may be stored by a user. Since the technology of optical discs in general,
the way in which information can be stored in an optical disc, and the way in which optical
data can be read from an optical disc, is commonly known, it is not necessary here to

describe this technology in more detail.
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Optical discs have found widespread use as information carrier, not only for
storing computer data, but also for making audio and/or video recordings.
Apparatus are available for allowing a user to make his own recordings on
writeable discs. Also, audio publishing cdmpanies or video publishing

companies pghlish BI&Y s dathdlisthsprhion & s e ad:anly dises BN for
play-back apparatus are available for allowing a user to play such discs. In

SOERPANDUEK B AFARIL TREMAE AUTaAARSF LIt S Preef PRUNE dive
eodnpiga ent Meadis andsdecodeisthie datadagaraedonveisshladta vAden audio
sisam andigr auclo, stipam, is generaleds sutafig for displaviaa display. o
Jevide Suchdsate evismnpappara S, & mon or,a 8udspeeﬂ<er, etc. This'is
esadtair e dife RO wing texkanpleats Acnoviebndgrebntairgseverad play such
@l%}%%ﬁ;e&?ﬂ!&ﬂ%@l@%ﬁ%ﬂ%@ MRYIPG RIGHHEES bignfhE@ %Pé‘“&}_é(:e(ﬁi% the
movie, to be displayed on the TV screen. The contents of the movin )
5?&@%%(@%%3%%&}86 QarreAtars Strdisinand faptiies et Aag/or audio
Graphicggietasassarayestayesonihe dnpuinddictias lika &levision apparatus, a
gcture-iniﬁi turelprestenlﬁtjon. Grg hics F%E:t(l]tll’ are used folr transmitting
suqonﬁtt?é’sé 5 %ay erﬁaffyc'conlssilsst% Jac glr%ur? "gr%"ﬁﬁr%é"("‘e‘?&. % still picture)
and some text.1ilihec ountentsiofsthvergralshicstpicdiretsdre Bibred: in a graphics
elemeRay 3eaMS9 & eﬁ%%tm§)m&r9305%ﬁe%wym%w@ae{'meqrv _

without graphics. Usually, a user is given the option to choose a language, in
which SgEedhsreRiiEHHILS pietine #isrersrafmiasr bissbridte qlemen dfetem
languageshibspiehrea Serapec foviads aceceopaaiash B0 withng peihabmidiiple
graphics elementary streams,.one for each.language. Audio signals. The .
Lo SISTAT O R SRS P RS e Alsefhier Somai s By
this coﬁ’ﬂgiﬁnai_zimcissstboédakrkmlaldcﬁmleh@mmgaa)stﬁﬂre'amrewm*mata§teff is
given the AREQT IR CARRE %ilﬁ‘ﬁ&%&‘Q%%mé%&’lﬂ%(@%ﬁ?e%%ﬁféﬁ&?&&?&%ﬁ S0 a user

different for different languages while the background audio is the same for

all landdadisonfios iy sy iagdhe VRSB 1§ WERSH sEmbiaswitiallxet ger is given
multiplgy@uglioele onobtary steapesionBicioscaalTianguagmid srukinaton of
multiple elementary streams (for instance: moving pictures, + graphics + :
o) LA BRAPANEIRL T ShL A BRSO R Suespaed
stored wsheasepairatd iy S0phrexitiomatyyastréaformatidor earhibmgomgains only
one versign obHR MavigaWib e Le’Ng GaVRIOBRERE AL ARICATISES: spoken

especially the increase in data storage capacity, it has become possible for

the inféirhagriléasABLIBESALLINH RS BrmBidekarshry stream. Usually, a user is

given the option to choose a language, in which case the spoken text is different for

different languages while the background audio is the same for all languages. In such
case, the movie is accompanied with a set of multiple audio elementary streams, one
for each language.
A combination of multiple elementary streams (for instance: moving pictures
+ graphics + audio) can be transmitted in one Transport stream. Each transport stream is
stored as a separate file.
Traditionally, an information carrier contains only one version of the movie.
With the ongoing development of optical discs, especially the increase in data storage
capacity, it has become possible for the information carrier to contain two or more versions

of the movie, allowing a user to select which version he wishes to see. For instance, one user
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of the movie, allowing a user to select which version he wishes to see. For
instance, one user 3 may wish to see the movie in its original version, but
another user may wish to have subtitles. Yet another user may prefer to hear
the spoken text in his own language. Accdrding to the state of the art,

gepacially the welhknrwniRYRMIPERiclandardiRe VetrhATRAaNtVRISQDBtitles.

of the audio elementary stream and the hics 5 elementary stream are
rECSRASRIASH & paPSHartosiraathe &9&‘@9@&&#@5&% BEREStreams being
multiplexed mh@fdta@&pmﬁ stieailhDapenspisgBniee wsLrsnchel CBy DAV DPO
otfa}l G egveg% rreen tv\éesrlglon %fthe au |ecr)nel me tar d& m is SE Iected
|ng uring p aybac only one of 1 (reysevera erén% Versions
okmglginaphmedmmwdﬁﬁ gtr@mwtrassm’mmnfmapketg@ﬁﬁén@tﬁmanmg/ streams
B@YQQ&'&&&@&HE& fﬂnﬁﬁ%@&?@aﬁo ﬁd‘i'ﬂ Lan LAl g Bﬁl’y lanaiage

movie is to be published with optlon renc -spoken text and optional
ESEFFALTH SEREYPTEIRES IR tHA PRASE CTREHETS WY AdeiRs Sttty R daing
poRtRKKNghthenBrigioaf bioglsk-spokeRiex;staee0Md gpafdikaiRmMmentayystream is
st ream ec ontain qgtthedFrencq S olg:'n text (translation 1), and a third audio
dlemen ar)PretseenarﬁOélon glr%ﬁ)g heGerman- spoken text (translation 2). 15

Also, it is for hesianderpossitsiepdratbée thotie igiwnebngblibHatzwigh BEoyglish fo be
FrenRah aRehGHbAN FHAlHE ok thak Qﬂé%pﬁb%ﬁ? d‘f‘eﬂxﬂﬂ&ﬁ{%ﬂh&% In that case,

elementary stream containing the English text, a second graphics

diginisritaby LRI EBRRERIEHR SRR ERE i Figdraplies text, a second

eldbeNaB SHear.a0fiaifig e Genmaspirsh ithe abeneapplesdcalreadyiidio

the case oftonIX one versign of the movt\( O pltcturf§ V|deo elementary
{?Iengrlh Mowever itis also possfgfle tHat the fhrorma olﬂ cafrier contains two

or more alterAdtive ehsionsofanessidvitigtpiotavesiswhes@ihkskehva tbdarish,
yiewed paL differentiangigsmiiuiswih e disaedaaia NullAnelsmayie. In

theory, it would be possible to multiplex the plurality of alternative video

erstAia P stRalis ot AR PAEBRINCS FEARARAD TRE DAy AR S EFffird toxt,
tanspar g&@@ﬁms dbnwatalg becraachragisntydirseleeted video stream,

audio strea raphl str 2am wo Id be d co ed. However |1[11 view. of
t{ ecase o ne ver 1on of the moving
the fact that t ratéP ssoma e with one V|deo elemen ary stream Is

already iquitedhcgﬂ%nwtmrsan@@ Ntbps)srthissayhyroactiblecbdtithe sufoimatiemcarrier
bigh, Rl FRLESY ﬁ%?e@ﬂ&ﬂ@tf@%&%fﬁ greneagyia %ep Eﬂﬁ%@@ﬁl@’%&"@kﬁ@ {5enéis

Mbps for the BD-ROM drive. 30 According to the above-mentioned
gw@fgeélgfé%%l@ﬁg ]ﬂiﬁdﬂ]éll?? I151:1dlcated as a multi-angle movie.

In theory, it would be possible to multiplex the plurality of alternative video
elementary streams into the transport streams. During playback, the entire transport stream
would be read, and only the selected video stream, audio stream and graphics stream would
be decoded. However, in view of the fact that the bit rate associated with one video
elementary stream is already quite high (more than 20 Mbps), this approach would result in
very high bit rates, too high in relation to the read rate from the drive which is 54 Mbps for
the BD-ROM drive.

According to the above-mentioned DVD-VIDEO standard, this problem is
avoided by generating a plurality of individual alternative transport streams associated with
the alternative video elementary streams, i.e. each of the plurality of alternative video
elementary streams is combined with the same set of multiple audio elementary streams and

graphics elementary streams; during playback, only the one transport stream associated with
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avoided by generating a plurality of individual alternative transport streams
associated with the alternative video elementary streams, i.e. each of the
plurality of alternative video elementary streams is combined with the same
set of multiple audio elementary streams and graphics elementary streams;

%&Qiﬁ@m%ﬁg Qﬂé}’etﬂ%éaﬁ?aﬁf%m%%m%@ﬁh %ﬁéﬁﬁéﬁ’e%ﬁl%t@ éaﬂﬁﬁsds%%iéﬁﬁs
viewing angle is read, and only the selected audio stream and graphics
geedhilid e BRIEHO TS FRAHTTS IR T PRI e SLEROSNE 'Graimcmes (as
mgrda&muﬂiplmﬁme&f@aemm ties a’i&ﬂhﬁdﬂjﬂ @ﬂﬂaem@)‘. alt@i@_aatziat&agidebthis
clementary, sireams)., e‘éh%agé’r?é‘tagg%ﬁ%‘; this %Ecﬁ’ﬁ?%ct%ésséh%tf&{‘a aseig

10 and graphics in ormation is same for a?wewmg glangles, storage

spales ovgsidcednsprimstigle, it would be possible to store each alternative
transport Str%ﬂ%ﬁ%i]f@é)‘%t GRANYOHS b0t RGeS thalne N ERraRb SR BF R as

streams are physically recorded in_different disc sections. This would be

BRI PRrERSAiRguTa BRlYINARESUABRD AL BTS2 Be giRmnG 6t ihgecorded in

playhackisc osvevey, Thimudidangledvifae, & bsesrisogideniihmpessindive @ 1
hange from ong viewing angle to any .of the ather viewing angles at any..

RN ERC G IFUBIVEL, BURRG DAtk o WO e curent

rbaciindriocationifvihe anglrentantyarishontlstrezewing tnsleo atewpoledireg reamking

IpGRGAR Lh guirap a%l(?e@ﬁﬁhﬂf fheuge E&TQM‘&%@%J&%'YE thiLRent
distance would be large to such extent that a very large video buffer would
HanseRib sEsH {6 dsinacsonitiitpira ingRgrtiany thdraneoretirarrPfiibeusers
{RorBtamiRGdyisire Pite (€isthriREessing i RiboR) satkl dhersysiem, ces pesing:dy
hanging t resentation from one viewing.angle to the .other viewing angle
R e o o AT b BB B e r,
getiting impdivert(pgepsesiibe buitton agkire dystrderspadiojobthdsagpngtlems,

H?@s@IQQtY&i@?&ﬁtmﬁﬁe@}‘éga}{éﬁéﬁg@%ﬂ%%@f@’ IAeR 10080 BURAIGRAE ong, to

recording of the different tfransport streams. More particularly, 20 each _
s iShadhisito e reacistohan SiR/ety serding AR stiEssF Hie bakon again.
indicated as [angierhosksd ihesapaisibiacks abive-siffeigrdtrpperbsiceamaard

are i tertleaved in one(f,trea . Tthshisds ematically illustrated in figure ]1

erﬁwaes or an %Hterleav rtecor 1ng o1 the di ereint tr; ns&Xrt streams. Vore rtlctu arIIy,
ich shows the contents o a%ortlon OratracC a record carrie ?Op ICa

disb)irdosrant Hiustrative vedahplerviterd yasmalieisretohden inethycediitferbnt

Yy ‘39)8&9@8 eiIQTQ BRERID FATIRHEARAIAS Y &AM GRLIRIRIIANAR one stream.

streams 25 S2, TS3. Each information stream is divided into angle

Bl kssalmmayicaboiiysipadiin fsyesd: inbiehehvihberiFsr alsppaytion of a track
comialion e tiyae anme) biacksiAR ik ARAMY e where a movie is recorded in
three different viewing angles. The record carrier contains three different information streams
TS1, TS2, TS3.

Each information stream is divided into angle blocks AB1(i), AB2(i), AB3(i),
index i indicating the order of display. A combination of three angle blocks AB1(i), AB2(i),
AB3(i) is indicated as an interleaved unit IU(i). Each angle block ABj(i) (j=1-3) contains a
multiplex of one video elementary stream VSj(i) and multiple audio and graphics elementary
streams ASj,k(i) and GSj,m(i). In the example shown, k=1-2 and m=1-3. Within one
interleaved unit [U(1), the three audio elementary streams ASj,k(i) of each angle block AB;j(i)
may be mutually different, and the three graphics elementary streams GSj,m(i) of each angle

block ABj(i) may be mutually different.
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A133(i) is indicated as an interleaved unit 1U(i). Each angle blockABj(i) 0=1-3)
contains a multiplex of one video elementary stream VSj(i) and multiple
audio and graphics elementary 30 streams ASj,k(i) and GSj,m(i). In the
example shown, k=1-2 and m=1-3. WithiR one interleaved unit IU(i), the

three audio elemgntany steaRsAShiidRESach anale.Rlock ABIA: Mavdene
mutually different, and the three graphics elementar)é streams GSJ,QSI) of cond

ScrORbAle SHIERR AR AP B AL CaiTHATR O B2 Adsiaraieh st
wiatchingsier Jioresh ft brannavie candihagiseleiiedrihe secongia wboksNBa(); at
AS2.2 and the thir aphics stream GS2.3 associated with the seco
et b AR R S A R LR e
BIBRK BRIt ctantesrentb ot tisaariGe bidbkneheidieteayideuitdpéitd XEhus, the
beginpingRfthenetangif MR B2td dar Rl 8 SAME A0SR wYeam

TS2 in the next interleaved unit IU(i+1). Thus, the entire transport stream
1o idusieRBRBISSAha i sgbrerg ey SrRaH s A e cadrd

alsgigystream AS2,2 and the selected graphics stream GS2,3 are decoded

d displayed. a].One djsadvantage of this prior art recqrding method relates
e et B it R e R et
kb tneCHdedimepstibwingl andidispyoh iy dHowed langhe Gordang ofammanggdéss is

BlecksioREARathes disadyantaggebibigprior art recording method relates to

the fact that the length of the an?%le blocks is a trade-off between several
Bbnflicting reQtRrBRichiadBnEes thehisiyier BrocroLtas BRheddratedp the fact that
aeRts afehinaipftaenikia Sl teadéspitlyethodautiesyitbrsutticie rigitenmadion to

assure, displ uring t ntire jump, SO seamless presentation m .
oopariibka )y o CURAC iRy RDIAAT DS, 2" GARGLR ERAHBIRG hgJcadply
the distudlitve husstiegulariyrmeie formssrirdisp brelang ¢holouk ABj(). twthe

next agge]glfggg%ke&ﬂgggg HQJ};IBQ jgg%gr?gigg@sport stream TSj. Jumps are

associated with noise, and reduce the 20 reliability of the system, so it is
desiraBtélto fagthce thengmprnelplandy: B AOgHS &N gIstbifise getemust

tables reaghrigngiediiaakaenstictes an Bste M B(©6 16156 fegien)icanecr fepger1)
numbe,of shott extente ncreases the size of the fle, system tables. The .
above aspec%nfb.rﬂl-%%ﬁ ifitiStrate that i3S 4&SiFan e% Increase iﬁe eng
of 25 tkbadrgjecblbeksstetoysevers dasreblsingredeckethgtiviod theqaergle blocks
intrOdl‘B:gf Otﬁﬁjihermore, in the file system tables, each angle block constitutes an extent
(i.e. disc region), and a large number of short extents increases the size of the file
system tables.
The above aspects [b.1] - [b.3] illustrate that it is desirable to increase the length of
the angle blocks. However, increasing the length of the angle blocks introduces other
problems.
b.4]  When the length of the angle blocks is increased, the jump distance also
increases. During normal play, the regular jumps all have length Ln = (N-1)xLb,
Lb representing the length of the angle blocks
and N representing the number of angle blocks in an interleaved unit, i.e. the number
of video streams. In the case of changing a viewing angle, the jump has a maximum
length Lm = 2(N-1)xLb. The jumps take time, and the longer the jump, the longer it
takes. During a jump, the disc is not read, and display is provided by reading data

from a data buffer. For longer jumps, larger data buffers are required.



10

15

20

25

30

problems. b.4] When the length of the angle blocks is increased, the jump
distance also increases. During normal play, the regular jumps all have
length Ln = (N-1)XLb, Lb representing the length of the angle blocks 30 and
N representing the number of angle blocks in an interleaved unit, i.e. the

numbey sf vielgstreamsmindheirass Oh1apiNg | wiewiooiamglR.tedyme
has a maximum length Lm = 2(N- 1)xLb. The jumps take time, and the

longer 4118 JUfHEsthe YYRGECHOBKES, BURMG 1§ JOFAR! RARVEREE ISHATFEHBE And
displaydteqiovisledbyneadingdatatafioma dajapuifatcdandongéejunpgoment in
larger data buffers are required. .5] Eurther, when the length of the angle
ol R A% e i) IR (RS Sl B
time isowecntehgtderk.ausapressing tiedetaction hetion wadinbedsysdar and

starting;todisglay %%Q%E{@é&‘él'ﬁeg‘mer the moment in time when the user
presses the button, the disc drive must continue reading the 5 current angllge'?:é
y

block, and mlidt xERBtE AR RIFG NP S ERGPET ARG HLCOHHTG RN Hi
aidie Revsanglectambegidyiniagn important objective of the present
invention to overcome or at least reduce at least one of said disadvantages.
10 SUMMARY OF THE INVENTION According to an important aspect of the
pradaht verkidhl lcRavgNglangles is allowed at predefined locations within

the angle blogks, B{%ﬁgﬂﬁg !Qﬁ@t,qg@ﬁlgf%s@ﬁt i&ﬁ\%ﬁgcﬂl‘?gfgflﬁgles is

stored in a mem%? of a disc drive, or in a table stored in a predefine

allogrbatqusdeined Perungs Yo teaeshing id hetsaueisivptacaiioviomes be
Agidaresita theldengtia of heeangieblatks &ar ropie Labilyshecgalecieedangar

to ove come th{eﬂprgblems b. lb.%Lagd b.%]ergentifgtﬁed earlier, without
Fn?rr(%%eu&%agl?ﬁeo pr(e) f%?hotr).lgf ore]lsjmrﬁs 1r%laakllna a radiai frtlj?r‘]”pe'distance not

more than 10®s mreshvétjtim fetigheoishsuingiabtialky equabr® baswbkenlthieddomgtér to

8l dhe ADGIE RogkmIS! ﬁ‘fﬁ?é‘ﬁ%ﬂi%’.}"l} YRR R CAORENFHEN Bidbdlcing the

conjunction with the number of angle blocks per unit, the radial jump
8iebdFiBd i3l not more than 100 m, problem b.4] does not become worse. If the

combination pé: ange kol lenaihl andpriistiaes ebEnREle hiacks pet, uifleasisme
1o s%ég‘tgﬁ‘i‘{%lk’y”%ﬁ%‘%.s q%%ewq‘]:erm d eﬁgﬁ‘o P Anopimisation s petered
wherein the’number of jJumps is as rew as

chosen such that, in conjunction with the number of angle blocks per unit, the radial jump
distance is not more than 100 um, problem b.4] does not become worse. If the combination of
angle block length and number of angle blocks per unit leads to a radial jump distance of

more than 100 um, an optimisation is preferred wherein the number of jumps is as few as

possible.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects, features and advantages of the present invention will
be further explained by the following description with reference to the drawings, in which
same reference numerals indicate same or similar parts, and in which:

Figure 1 schematically illustrates a portion of a track of a record carrier to
illustrate interleaved recording of multi-angle information according to the state of the art;

Figure 2 schematically shows an optical disc;
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possible. 25 BRIEF DESCRIPTION OF THE DRAWINGS These and other
aspects, features and advantages of the present invention will be further
explained by the following description with reference to the drawings, in
which same reference numerals indicate’same or similar parts, and in which:

30 Figure 1 5}@@%‘@@@Eﬁé%dﬁ@ﬁ‘iﬁﬁ%@a@@ﬁiPM&@&!‘@%&I S ERCRErGarHer {9

illustrate interleaved recording of multi-angle information according to the
HutEE tRIETGEY CRitgiratn s R EHUkRAHY KHOWE ST ptRidinsise 2 Prefrgtat 3
saivematicadyiusisaiesaygatsign of a track of a record carrier to illustrate
interleaved recording.of multiangle, nfprmation ageording 19,3 BLERHEd o an
embodiment of the present inverition; Figure 418 2 DIOCK iagram
sediermalticatiyritlystranings@membodiment of an 5 audio/video reproduction

system; Figuf?gﬁf% g%%stiamiﬂgngi@ﬂ%%@ﬂ%ﬁggﬂlmﬁuﬁg{ﬁgqgetﬁ@sitioning of an

positioning of an optical head as a function of time during normal play;
FP@‘G?EIE?B?%S& fRRAGHM GHafLERg RATRAINANIUStrating the timing of actions

of a disc driveigppamiys tdhmgdneiaiakayialiOaFHoUB teArg tditiige of actions
d'%aag am d%%Q%m%tg%ﬁé'}éd'r%S%%%%%t e Pé{positioning of an optical head as a
Uriction of tinte’ uring a cﬁange of v wing angle; Figure 6B is a timing
diagram schéimgaticadlyisliustrangndjagrent neirpeficedbolisioftmglibe pirpigoning of an
apRaliat duringhanres o luiswinIRRAS; FHigWies fziand 6D are timing

diagrams, iIIus_tratn%o differentmodes of 15 operation; Figure 7isa
timing diagraliSsthefiaddimrs dagsmgehrepdativiingetas hspiruaRizgtioas
affuanianiof ippa-accandingatohtigPoesentiipventign during a change of

viewing angle. 20 DESCRIPTION QF THE INVENTION Figur é
e e S B sr Mg s st 98 Sorapt modes of

prefetired example of a record carrier to which the present invention relates.

tThek Ot')'sf zhhﬁ%ﬁet PRk, S HilGRAIS S HQUIRLAS NS, SRIHRKAY S-S ERIRAARES an
rac ut wnic
optical head as a function of time according to the present invention during a change of

viewing angle.

DESCRIPTION OF THE INVENTION

Figure 2 schematically illustrates an optical disc 2, more specifically a BD
disc, as a preferred example of a record carrier to which the present invention relates. The
disc 2 has a track 3, which is shown as one continuous spiral-shaped track but which
alternatively may consist of a plurality of mutually concentric circular track portions. The
track 3 contains a recording of a multi-angle movie M with, in this example, three alternative
versions VS1, VS2, VS3 of the moving pictures, three versions GS1, GS2, GS3 of the
graphics pictures, and two versions AS1, AS2 of the audio signals.

Figure 3 is a diagram schematically illustrating a part of the track 3. In this
example, the three alternative versions VS1, VS2, VS3 of the moving pictures, the three
versions GS1, GS2, GS3 of the graphics pictures and the two versions AS1, AS2 of the audio
signals are recorded as a multiplexed video/audio/graphics stream. The multi-angle movie
stream is divided into a plurality of interleaved units IU with mutually the same presentation
interval. Each interleaved unit [U(i) corresponds to a predetermined amount of playtime.

Each interleaved unit IU(i) comprises:
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alternatively may consist of a plurality of mutually concentric circular track
portions. The 25 track 3 contains a recording of a multi-angle movie M with,
in this example, three alternative versions VS1, VS2, VS3 of the moving
pictures, three versions GS1, GS2, GS3 &f the graphics pictures, and two

versionsAASInASARL e AHAIR signals Fidure S dsamiagramsehamatically

illustrating a part of the track 3. In this example, the three alternative
versiodS PN EINS3 of the moving pictures, the three 30 versions GS1,
GS2, GS&aidheyaphica pivtesiapd e ihwaressmamh Abkaild poftthained
audio aSTiE%rI]J%F ?r?ar%%rded as a multiplexed video/audio/graphics stream.
The mu |-ang(fepm6/V|e 'stream is divided into a plurality of interleaved units U
with mathatharigte bivie APese heatitae lenetlyabrespdnimerie avddgdit¢wfined
correspopds torgieRgtermined amount of playtime. Each interleaved unit
IU(i) comprises: 8 - a first angle block AB 1(i) having a length corresponding

to said predetéfthiigls tinskdHiig RERINE: - a second angle block A132()
havingaplengtmsprespondingdo skitigpredeiesaninges anopsitioh playiimechoth
a third C%rrlglse blgck A133 i?) gglvingu% I ggﬁ@ugpﬁﬁg%ding to said

predetermlrpeoé1 glr%(t)ou%atlo rpae); Ime. Each ang BCI?%\BJ(i) comprises: - a

portiore ASiide ) MY fist elldivelembadenetteariia@niiA §isipe dotohdaingea
length | coriesRangingiie %@i@rﬁgﬁé@%m&%ﬁ{&%%gd}@@me’ 10-a

portion AS},2(i) of second audio elementary stream AS2; this portion having a
length £BPFESPSIHG ©f SsthigsrabistelsmeBtin tisisst 6P h1dmrItion KyHgA
GSj, 1(ixeftfirsdrepapphisalemrniade iiaar @hotntbispRgitiian having a

length corres ing to.said predetermined amount of ime, - rtian

G o D A e e A s bR e
length leogtsponstingliogsaichptedeitemimed amvooneiaflpyaytane, - a portion

GSL) QI VLRGP GIETRRIAD SCRAM S INTROTIA AT i o

length corresponding to said predetermined amount of playtime, - one portion
VSj(i) Teth sRiEerondiRe dreiHe misryistraiand yapumiel pfdRchaving a length

correspangingoio\ssid) R dearsmined aaatai el Riatines 2 thln fhei axample a
O g P e e e e WL Beytime.

In the example of figure 3, the present invention is implemented with a
recording structure according to the state of the art, i.e. wherein each video portion VSj(i) of
an angle block ABj(i) is multiplexed with all audio portions ASj,1(i), ASj,2(i) of that angle
block AB;j(i) and with all graphics portions GSj,1(i), GSj,2(i), GSj,3(i) of that angle block
ABj(1), to obtain angle blocks as illustrated in figure 1. In such case, reading and decoding of
angle blocks is done in a similar way as explained with respect to figure 1. Alternatively, the
audio portions, the graphics portions and the video portions may also be recorded as separate
blocks; in such case, an audio block and a graphics block will be read first and then a video
block will be read. However, although such is preferred, it is not essential for implementing
the present invention.

On the other hand, the present invention is not restricted to an information
stream comprising audio and/or graphics as well as video. In general, the present invention
relates to an information stream which at least contains a plurality of alternative parts of one

type, specifically video. By way of example, the present invention would be applicable in the

case of a silent movie without graphics.
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recording structure according to the state of the art, i.e. wherein each video
portion VSj(i) of an angle block ABj(i) is multiplexed with all audio portions
ASj,1(i), AS},2(i) of that angle block ABj(i) and with all graphics portions
GSj,1(i), GSj,2(i), GSj,3(i) of that angle bldck AB;(i), to obtain angle blocks as
illustrated in fighe 4141 Siek GasRnSadingRANARGARING0f2RBOEIG HIASKS,

is done in a similar way as explained with respect to figure 1. Alternatively,
e AKARS FRTOHE IR SGIEPHICEE SHIBME EFf tRECHGEBIBIORS AYRPHISS HEisC
RBerieahds separateviloeksyinicucmpass, AMay diee biockn andoa gikppliag

block WI|| be.read first and t en |deo b ck will a
s RS LT BRICER A 10 S0 SRS S TR BNE 1 copabe of

m@@naomfoaﬁa@mtﬁermtherihaﬁdwtheh@e@mtmnﬁ@mmlththw\ance
Wigrmatirr,stseam comprising audio and/or graphics as well as video. In
general, the present invention relates to an information stream which at least
contains a pIEP&IﬁV%?‘%YFeFH&ﬁ%’B%ﬁ%@ F6Mme 1y AdOsRREN Sitfed.2BY Way
opexampates toe sraaaﬁﬁigttﬁe\mwomﬁlebkaembcabmll Actigocasaeiassitant
mowe without ur m schematica

it bl e R R
acditdyidiaecedp fddustitn byste imd acoryiprinds disevidgive dieshdeaddigpldypR

ASMIGRADMT L GOMBISSR A IERH AR SERES %?J&%@@Qlﬁﬂﬂ%lgﬁ'ﬁ%aﬁg%m

at least one loudspeaker 22 for generating sound. The disc drive
E4ipRbR2 69@?@56#&@@.%%%%&%%@%@@ beaiich disc contains
information regekwaeiNacodkdrpededwiititae VR bige: hiendisaviAivegkibhics

rises a mofor 4 for rotating the and an ,opfical d 5 for
TR DR S ket e W6, e B Rt Viaea
vothaectsposititrimgef the \Mlmbadotmmdes usecorntollabBOgonirsmsheidiss keys,
RAtaled, ﬁﬁ%&hﬁnh%%(ﬂ}é@t&lﬁo%}{gg Rer B%&QPHQJ!@&%Q Bﬁé A {RLIRY 3L

receiving an optical read signal from the optical head 5. The controller 30
ROBEGhat tingersihtePH CoRROPEIFHANS CeatS st ABLpLEISY FocBdtFbIlig
theuRasitioning of the optical head 5. The controller 30 is provided with an

audio buffer a hICS buff emorgs‘1 G, and a video bu er

memory MV?%’I%e S 2Bt Pgi oy |s Or aé?epr%%ﬂaeedlt S e s and

pankly kb, avicknodrinirises argér Workretfable inputimesris;rsuchias degysran be
ﬁﬂg&hgécolf&(ﬂ%% and, the ke, Blowing: & USREAS- B0 IRISE GRHAR £ Angle blocks,

command to the controller 30; since such input means are known per se,
W@Fé%@@ﬁ@ﬂl‘fig‘éﬁ&lﬁéf?‘?ﬁ with the audio and/or graphics or not, entry pomts are

predefined, which entry points are indicated as vertical arrows in EP in figure 3. These entry
points are locations where it is possible to start reading and decoding information without
needing information from previous locations. Hence, each entry point coincides with the
beginning of a GOP (Group of Pictures). Preferably, each beginning of a GOP coincides with
an entry point, but this is not essential. In the drawing, it is assumed that each video block
contains six entry points, but this is just an illustrative example. Further, in the drawing, the
entry points are equidistant, which is preferred but not essential.

The entry points EP may be stored in an entry point locations table EPLT in a
memory of the disc drive 10. The entry points in this table contain the locations in the
information streams of each angle for the same instant (time stamp). However, the entry
points EP may also be written in special entry point information blocks EPIB of the video

streams VS. With each interleaved unit U, a corresponding entry point information block
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figure 4. In the state of the art, as explained earlier, it is necessary to always
read and 20 display an entire (multiplexed) angle block before a jump to
another viewing angle can be made. According to the present invention, this
restriction is avoided. Within the angle bléks, whether containing video

EpiiRlexeskwith. thﬁsaé-f@? }_‘}‘H'ilgt/ HrHARNEDHRIR @tl?@ﬁwyp&' rUr];ﬁt?e'i?once in the

predeflned which entry oints are indicated as vertical arrows in EP in figure
urhaxedainty U dlritearaliBednenEamnErbH f2s5oa4ista to BisRrrdsiind pistion is
deesd |m@¢§6mmtmmwgh@tasﬁ&ﬂﬂMHg Heiermtmnﬁmﬁe\m@mgre I@aaﬂenaler

C ch entr 0|nC|des W nin GOP Gro
S B L R B AR R P8 e R e
betahikeisegomessentrsh indivalerbvidag biprér asuméd thd3aadhevidedeblodnit
ggntains six entry points, but this is just an illustrative example. Further, in the
drawing, the entry points are eqwdlstant which is preferred but not essential.
30 The entry!BOIRREBPORGE Y RABBIHEHih P o b Ectione eitshe Bssinping
BT theMRRFIOM. afvtree Hdzgihdi’m‘gaolﬁaa_ halenf@rwpﬁmﬁsdi@ctme ta&ﬂel@wtalmﬂmarst

|°C3“ti?”3 n the rma ron ch a fpr th mstant tlme
011’1 orma StOI‘ O a 10]:1 11’1 e%(%
S am ver een ry porn may as en in specra ry

bmntqmofrhhaﬁﬁhblwd)k@l EdIBwilthe qml@ldieéttrlearngshré@é\\v\h@hkezfdhe movie M.
interleaved Uﬁfﬁlkumadféoﬁﬁéﬂﬁﬁd19@1%%36&%9{%&!&3[@i&@%&t‘?&ﬁ?'@&e ERBSints

associated. This entry point information block EPIB may be written once in
fHleain fRTed TR e FREIUP AR GSAIRBTI M SO LifidR; Sﬁﬁdtﬁam,%@f s ditRis0-
predefined pﬂﬁtﬂ@%ﬁoﬁiﬁ\g‘;ﬁ&: r@@eeasﬁaryfqrb r(ﬁadmgelrre&mecgmerﬁaﬁﬂp@y will be

selectio ofthe viewin ather ha |t| SSI that th
e B S s S RO S T D e
begimming of tbachticdilrtddal asiddonblvokoABITE, tARﬁld&BﬁﬂﬂJh@hWﬂdﬂ@é@t@dce to

HBIEN AN 3. ti?ﬁ‘i‘ﬁge&itc{%’\/ﬁﬁ I Rt mAHe %Hlﬁg%ﬁﬁé @cﬁoﬁ?QWHea}pﬁk‘a‘?atus 1.

béginning of the movie’ M. When beginning to read a movie M from disc, the

disc drive 10AVFRISth#EaHsHE 8 ARAIHBISISHSMNISH IS ARUEPIREisRIQs M with
the gwarmaaamgnaﬁglenwm@ﬂ Abdid tacations tabkeﬁmgr,awhm&a&ﬂe WIII be

consulted durin 5%the lié 19 the m vde I\t/l 1Th lnéeé wrn t v, at
be assumed {1} RS SPERECAARY POTRES are red i “C ry’ a

poiat lotatipis dalisied EP¢ATlies skédavemhanglobthekdidi2 dyive dlBe Iwﬂtreller 30
Rlowngrthgenslakon ST AISG AvE LR ARG DI R LAY WilhA%n read, the
explained with reference to figure 5A, which is comparable with figure 3 and
fiiré fradioseip@entary stream portion AS2 1(1) of this second angle block AB2(i) is decoded
and its contents is stored in the audio buffer MA. Likewise, the second graphics elementary
stream portion GS2,2(1) of this second angle block AB2(i) is decoded and its contents is
stored in the graphics buffer MG. Likewise, the second angle video elementary stream
portion VS2(i) is decoded and its contents is stored in the video buffer MV.

As soon as, at time t6, the amount of data in the video buffer MV corresponds
to at least one picture, display can start. The controller 30 reads the video information from
video buffer MV, the graphics information from graphics buffer MG, and the audio
information from audio buffer MA, and provides corresponding image and sound signals to
the display device 20.

In the interval from t5 to t7, the buffer memories MA, MG and MV are kept

full by reading data from AB2.
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15 positioning of the optical head 5 as a function of time t (vertical axis), and
with reference to figure 513, which is a timing diagram illustrating the timing
of the actions of the apparatus 1. Assume that a user has made a selection
to view the multi-angle movie M with theldecond viewing angle, the first

audio streamyand, thesecont JRRBIFRSIBaR: Assiuna thatRpxerk block
reached interleaved unit |U{I) More particularly, at 20 time tl, the optica

Adidis the MBS R 0eeaia!S Hg eIt n BB SR dPdie Sardmsone! tsmserad
tngloptiedl ABaEHS Yofrdaadheinfosmat anifrui-dizant raninibesirfo amatiodescribed

read, the first a o eleme nt ry str i ASZ 1(i le
O PR ST AR e b B Sl e
kdkawfitse a@lde) s@mﬂagsrapm@‘ﬁésﬂ\émsz thts@amr@cﬁmgin BER ABYaf this
geannd anole fleckd ke isidacodan @Hﬁéﬁvﬁéé @@d&%'gr%ﬁlﬁkoé%%ﬂ}? stream

g;ga;{)hlcs buffer MG. Likewise, the second angle video elementary stream

S B (s Rt SRS ABREERL IErrsd HHdMS SRAEDITRSRAD KE
g@@mlassbatféﬂm@rmeeacsn@uﬂglefvﬁt&tadlaﬁfaﬁtwe@ebmffesmw;mﬁsp@m@dﬁxs

atI ast on tur r T e controller

R R R R G L R RS PR 15 MO R for
bufangiGthanththlecatidico8 hénfornbdaidrARdtrdldid maffenghA fasidioravidEthe
CtRS IQHQQ 'Gﬁég@%eﬂpﬂysﬁféggl W@&Iﬁl }Od %ﬂﬁglﬁmﬁ}ﬁg@éﬁ% ?é%dmgﬂﬂfformatlon

interval from t5 to t7, the buffer memories MA, MG and MV are kept full
FEtming RiadfarsiH-AS. MY-When, at time 17, the optical head 5 has reached

the end of Sellt‘,@limhm@elbi@&ka“@%ﬁh dhigcontiedler 3G aptedsdhemptical
d tod%m[ﬂqto thet star %catlon of the second angle block AB2(i+1) of the

ﬁ%gl( Interleave lbrﬁliollm (nd°at time t8 the above-described process is

repeated for théhnéx imtedetheagarmiotUi+19 dsecbing &0 (e thiogkABR (het Jhis

sk s St AR SIEMANIARERIGADL Rkt bt 0 101&SREAD% @ﬂgé%fbx'%c%vhlch

AB2(i+ 1) is decoded and its contents is stored in the audio bu
decomergiaihiedigie andhyrstpeeitielBS2,2(i+1) of this second angle block

AB2(i+1) is deserieshamichisxcanteniadsistonadrinithe grepliasauifeniMBi), the
and secand gle w%eo Iement streal] tV§t2(g1+%)( $ decoded and its ¢
is*tore & vmaeo‘i:? AR SRS AT &GS 6 Py to

QBAEEIN S orel
Déqngfeddwmg@u]lgmpmgﬁpathembt joveatioandftohehavextth bekbAB 2(ied semin VS3.

ieading $he.- L5k RIFNEI QLIS 35 %%Hgn%&{%t‘ﬂ' AR0.Sle MBI B SEBR W hich is
VS2(i+1), display iS continued by reading information from the bufférs MA,
@hq\q\qt t11. At that moment, the controller 30 controls the optical head 5 to jump to ‘the

corresponding entry point EPx of the third angle block AB3(i) of the same interleaved unit
IU(1), and at time t12, reading is resumed as from this entry point EPx of the third angle
block AB3(i): third angle block AB3(i) is read, first audio elementary stream AS3,1(i) of this
third angle block AB3(i) is decoded and its contents is stored in the audio buffer MA, second
graphics elementary stream GS3,2(i) of this third angle block AB3(i) is decoded and its
contents is stored in the graphics buffer MG, and third angle video elementary stream VS3(i)
is decoded and its contents is stored in the video buffer MV.

As soon as, at time t13, the data of the second angle video elementary stream
block VS2(i) in the video buffer MV has been fully displayed, display of the third video
elementary stream block VS3(i) and second graphics elementary stream GS3,2(i) starts, and

presentation of first audio elementary stream AS3,1(i) starts.
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It should be clear to a person skilled in the art that the above steps are
continued for the duration of the movie. 15 In the following, the operation of
the disc drive 10 for the situation that the user wishes to change viewing
angle will be explained with reference to fjures 6A-B, which are comparable

to figures SAR[RSRECHMENM e RHSABEIING D A g e dniRry@i ditead 5
of interleaved unit IU(i), the operation is as described in the above. Assume

fraghes hradetiiird aaslgRieska ddimahen idhexs eralirga VU rankins dhnetirabhsad
ﬁaﬁtjauilamb/tﬁemma@btooelﬂwg&daﬂgﬁ HM wBegstyebame\lféﬁ; iReaeing it

tln unt e ne r 0|nt EPx, which is
?gglg r}fgﬁ? tlfharte %125(1 e conl%go?le 13 %gn{] Lé %ﬁe optical head 5
to jump to thét leam@éphmalmge@mmpmntotm Bfsthia thirevaegylel bldbk tA1EBRrval

abihensame irrraves WinAd@hipnd 8Ums bkndSaNRedRS 84 @Sd video
from this entry point EPx of the third angle 25 block AB3(i): third angle block

Aie88YiY Bread, first audio elementary stream AS3,1(i) of this third angle
block A133(u)n&1dee@gad Anchils:cante aisiif shenediva 'fhﬁrﬁﬂldtﬂtbuffﬁ?d‘ dMBunt of

rap |cs t trea S i).of thlst ird an e bloc 3(i
e D O B e e SRS et By o
&n’g@Qﬁ?dé@lelmmdky@nr@ﬁmvsmgahélsm@mdwgmang biomeers 34 Mtbpedwhile
&réamﬁ ilﬁiﬁﬁlgﬁﬁﬁ Y t&%ﬁ%é&%@ﬁeﬁé %?%ﬁﬁoﬁﬁs@ﬁ@ Bé Hb%égﬁpﬁg rate of

an%/| V|deo elementary stream block VS2(i) in the video buffer MV has been
£

BrsprayBe iy bralrenping\Viasd ngantertiiyestiant oo /s3n) Lribe

serol@EAPhics alemratasyksippailphs A(hnstartsumpdt resentaiiam afdirst

aud elementary stre mASS )sart tian continues as.
ST L e T W IR R B R S Rgngp rom

thirdeanglelbldekkAB3(i). Then, the controller 30 controls the optlcal head 5to

jump to the siget la6atioR RLING LA ANAIEH 9%&%%@+ﬁ9e9!o%ﬁlmm

interleaved unit 1U(i+1), and at time tI5 reading of this third angle block

JRRS6I WAV RTHCH Greitl TR USO8 LIRS tHR B YRR Syharsrisahdiitequal

tepikechirng dven@lrfeam ihecisns tKeQﬁfBﬂddﬁ@ﬁ semmandidhiasdime ibsafinto
th r fthet d video ' s VS3. In this res ct it |s note
S B SR S e L LB I PBF BT R H eer
MifteR dldmmbryrhdike phrelatively sthall tiee coresgobting h@emﬂylaell@lfewhe

Qﬁ%Ps%l\ﬁlvﬁ'leeé\@(lt‘ﬁ’ﬁ’& +RERYINES TP eRICHMISE S0 BR/ IR A2 BiL'AB 19T RE can
star? Readlng from disc continues, until at time 12 a second GOP has been read. Now the

disc drive is idle, until time 13, when the first GOP has been read from video buffer MV:
then, reading from disc is resumed.

Assume that, at time tx, the change command is received when the disc drive
is reading from disc (line 61a). As mentioned before, reading is continued until time t11,
when the first next entry point (start of a new GOP) is reached, indicated as EPx. Then, a
jump (indicated as curve 63) is made until time t12, and, in the new angle block, reading
starts at the same entry point EPx. As soon as one GOP of the new video block has been read,
display at the new viewing angle starts at t13.

It is noted that, when at time tx the disc drive is idle, the jump can be made
immediately, without it being necessary to wait until a next entry point.

It is also possible that reading from optical disc is done such that the amount

of information in the video buffer MV corresponds to a relatively large number of GOPs. In
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reading information from the video buffer (leak rate) can for instance be done
at a bit rate of 20 Mbps, so the disc drive is altematingly reading and waiting.
The number of GOPs in the video buffer MV is sufficient to support display
during the jump (tl 1 - t12) within the intelfeaved unit 1U; after the jump, the

ideQ RuitgEis: fllermithy \Aléﬁﬂlg@f%ﬁ&ﬁm R38R o 818 NEWeARELS Rlaek-

This. mode of operation is illustrated in figure 6C. The horizontal axis

PANESBATS fifen s restRrfidat W@?@%fh@g e ibed HrdiatidR) 4B the

veetieal ¢thiinit@ pragenisod Ddpetatiova Gllvaptes entithe dDiasnakanlbeinfzure
d from disc and stored into video buffer MV, while curve 62 represents

the information being read from video buffer 20 MV. Reading from disc starts

at time ti=0. At imedbcorredBOR e beemuaitensinthatiibe idaminftfeionmition in

ld 1A E N ERR IR ThMERELHFRT MY md2Cading,A0d SHeRhBINeREPideo

start. Reading from disc continues, until at time fit a second GOP has been

RST NI DB ROBER 0T VRO TRSI AR &Y SutUHahy W ridtees e dipedive is

Eﬁad:fpﬂm:w@Se@ebxuﬁ‘gﬁMﬂdlihemnﬁﬁad;nglirmnrﬁlﬁ@skﬁye@umedua&lﬁls@umgt
tha% timet lih § mand |s received Fd[l drive is
S ns

Peegdln fr%Oln SC Ilne S rlrslé%%loﬁe’drbe(f?)tfee arseadlng IS co’n"hlﬁ1 udd“ah P F

nménﬂntd Whmdlmmfumﬂmmd@wyrp@ﬁﬁﬂt (start of a new GOP) is reached,
indicated as ERx. Jﬁ%@lcﬁldﬁéﬁ‘%Mfcﬂﬁ%@?o‘h‘éﬁﬁvﬁ@al& madendniiime

t12, and, in the new angle block, reading starts at the same entry point EPx.

pippdsah AR GOP I&Sth%é‘iﬂﬂvfaé&wm% é‘énﬂ’e’é‘ﬁ‘eréd&d%tﬁﬁléﬁf -t it
DAW MieMSN g RioE e ﬁf@ﬂﬁtatesac%n{tﬁ)mted BbadasubeByaditishe Dsihe ar3afikiene

|s id e jump can be im dlat w it beln necessary to. yait
th |I%"h%x ah 816]itn |§C%1?Fsdoaf)r§§ ible 't %5 @a&l ng J oM c?p]tsca?é ?c{: jaid entry
domeStichn thantive vadnobliclofwhidrmatiwhdd themddéd dfending sertesipords as

%@G@P%‘f‘ﬁbé l?e'i%ﬁéﬂ%*?&!k‘ﬁa@@g’éreﬁh 130 G MNEN Ué%ﬁ?&ﬁ%i; e®an

change command, the number of GOPs in the video buffer MV is more

HAEd8B Y Ry G SRIRRP RIS dURRIG R RS QP hahsrmkmmitetcly read

indarleave dusmit Mov T rise magenafoaperation ilfisirateadpiiguses GRsle is removed
otm raa T to figure 6C. 5 In this case, reading is done continuously, so that
1e AMSURC S Rformation in the video buffer continuously increases. Thus,

at time tx, théiguraBes oflG@Rs dontherabtieto fhavifebAs foore thamativewgte fohere,

§HRB9@P&9&B!@{£HQ@SMH£HQO &ggh%gg@tﬁéqifgtggig&v&rgﬁm VS1. In this case, at
time t11, the controller 30 controls the optical head 5 to jump to the corresponding entry
point EPx of the first angle block AB1(i) of the same interleaved unit IU(i), and at time t12,
reading is resumed as from this entry point EPx of the first angle block AB1(i); decoding and
display of the first angle video elementary stream block VS1(i) starts at time t13. At time t14,
when the optical head 5 reaches the end of first angle block AB1(i), the controller 30 controls
the optical head 5 to jump to the start location of the first angle block AB1(i+1) of the next
interleaved unit IU(i+1), and at time t15 reading of this first angle block AB1(i+1) starts.
With reference to figure 5A, it is noted that, during normal play, playing of an
interleaved unit [U(i) always involves one jump from t7 to t8. With reference to figure 6A
and 7, in case of a change in viewing angle, playing of an interleaved unit [U(i) always
involves two jumps, i.e. the same jump as mentioned plus an additional jump from t14 to t15.
An important advantage is that the waiting time between the user entering his command (tx)

and the system reacting by displaying the new viewing angle is now greatly reduced: this
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in the process of reading from disc at time tx, it is not necessary to continue
until the first next entry point (start of a new GOP) is reached, indicated as
EPx. Instead, a jump can be 10 performed immediately, indicated at curve
64. First, it is calculated (estimated) how 18ng it will take until the jump is

camaleted AR GRAR LAS heerre adydhis tﬁ%%@'&ﬁrm&t“%%:e pdigated

as Ate. Then, it is calculated which is the first next entry pomt to reached
YRR SRR BOPLRPTikehang & Rlopkie R SPRSiHYFElsAYS At apdieipad
thfiftsteiabd thiage, Bhjumpkis mﬁd@mbsa@mrmalﬁ/ pairiakeR el Mebiaeh REWe angle
hich | reac d reading starts. oon ne
B e R S P N e R R S R R A
fagfe) cdnnstarer{ory abuititsiiace dingmmeal hiay | aierumirericthecged wioles GO
Q@%@ﬁ%@k%%@A@@é’d@?&eﬂﬁ@t}{@&%gs@h{g&érl\ﬁwatm?%e{@%ﬁ@&%ﬂ@lé‘axl&?umt

er from the previous angle is removed without displaying. 20 Figure 7 is
U R RGT CIRp AraBIEAP G REEN FEP ARTATHBTHAERAS BB where, at time tx,
the user givewacaaiypaing thechange tol thenfistvideie: shieR NS, M Mnsshould
t ime tl 1 th ller 30.controls the optical head 5.t he
B e R SRR PSPl e
iteate astedunip¢ipehnahtrtidesignidg leadingdogadarbed sesfeontlthiszentithe

Bwéﬁsﬁﬁaﬁﬁ GQQJE&%&‘E}Q}QMBH '&Aﬁe Hikifggodingans 2R ARRIAYOLINa UStne

angle video elementary stream block V' S 1(i) starts at time t13. At time t14,

WFF‘e?f {he Bglrchlosknrray RearkEasdk LMy SFTiFes SAgH- Bdk ABOfyehie select

gantiedah 3OEIALAIS v&he oplicaltieath b ket §h@h$hat’t dacafionaiadhgay,
first an le block AB. 81@ oft nexttwlnterle ed u gl Ja) andcf\ me 15
1 eedin

Peaalng 021‘ ngsfﬁs%sang bPoc]i? +i§ts arts HW’lt referenc% AR

ure
Bedgtebethase durngaudd imalepiteymptayirigeaid o BGimtenlaaved emit (U (i)

always involes QNG IR r&’HﬁﬁYeﬁQatISex\Mm@r SIBIB0GR LR figure 6A and 7, in

case of a change in V|eW|ng angle, playing of an interleaved unit IU(i) always

involves two {tATHRE That BaSHRYEIMPIAS Hrs Tath it gl eds adianiessastintp

Enamttﬂo@ {ond] Bsshhihp RETERNE adMaﬁI@ﬁeﬂeﬁb@timﬂﬁaﬁﬁmztmbeiwe@puaerack
ST STieling tﬁ's Ca?{I‘mrH%“d tX) 135‘19 theujéf Wléf%%i { IR DR cks).
new viewing’ ang eisno y FEGuEEY: tHi wal |ng ime’Is mow
detertmihed dsathly trmgito are&cmmhm newp eitapgeoin 0O HAIG b ek €19200 logical

8%1‘?599@Q&Qﬁe%ﬁr){hg%Hé%ﬂh%ﬁ?g@ﬁﬁﬁﬂﬂf@r@&%%ﬁstﬁ%é@f@@ dyerleaved

unit, and to read the first video image. This makes it possible to substantially

increase the 1SR RIAYIE PRSI TR JiRFRECtERITRERAME D BxteArgle
vibiEs als ecpirctaasipehthaupIRsTtAt en sedhatioMhus, the size of each angle block can

be 600/(m-1) ECC blocks. The (jump-free) presentation duration of such block depends on
the leak rate, i.e. the bit rate at which the video memory is read. The following table shows
the presentation duration of an angle block for several combinations of leak rate and m. Here,
the leak rate is the rate from the stream which contains the multiplexed elementary streams in

an angle block.
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5 (t6-t6") of one interleaved unit. Since, in normal play, no jumps are needed
as long as an angle block is being read, increasing the presentation duration
(t6-t6") of one interleaved unit implies increasing the duration of presentation
time between jumps. When designing thé isc drive 10, the size of the buffers
V!"V VIV SNOUIAO De Selected 10 d ommodate the fonge Ump time O
ted, in relation to block size, 10 bit rate, etc. Or, conversely, when
fiSigning the recording/playback system, the size of the blocks should be
seipeiednufehationdadgiee maximum buffer size, the bite rate, etc. Also, the
size of the angle blocks may he incre?ed to aﬁ:y desire/d length, but it is9
preferred to select this size, in combination with the number of video

strggms| sugh that, duging nermalplay.o jumps are alwaygs possilge by 2 5
controlligg the optical lens withoutineeding to(?i place the 15 sée ge,
beggéus su&ﬁ@oul? enerage[}moe c%se an ‘fonsun%e?more ower. I%'Qhe
following, a rumerical @xgmpig will bg given. Agsume that a max@ymum | ¢
jlumping

fu?kfnéer

istance withqut Ele displacement is about 100 m. Assumin

tra&%itch t%b ut%’%eo nm,%%d 2.5%%C blok‘és per tl’géck at ih%er

blocks). RO Ta intrpduce a safety margin, a maxjimum jump distance of 600
I 'élical &gcks) isgc% Y ﬁgingju ﬂ)

nsidef‘ed; the t?rrespo
timéOreqpired.%s aljour. 250 ma.6During.Aormal pfay, thelhaximuini jump 1.0
distgnceycorrgspopds o (m- 1), angle  blocks, m,representing the,numbgryof
video stfeams. Thlis, the size of each angle block can be 600/(m-1) ECC
bloéRs. The §implfrell preséritation dration bf such Bidck depehds orP#s5
the Teak Tate, T.€. the Dit rate at which the video memory IS read. The following
table shows the presentation duration of an angle block for several

combinationdibfheedst afcherrnbiraEras shcried Wittan shhdiektErpothe tiyep

atceane Whishicoptainsdthe anyitiptexediglementary streams in an angle block.
30 15 Leak ate (Mbps) Number of angles23456789 1619.7 9.8 6.6 4.9

3.9 3.3 2.8 2 B'SHPEN BRI Jiosh IFRgTaptoipmulti-angle systems the number of

angles is often limited to 2 or 3 and the bit rate is also limited because the playing time

should be kept.

So for the most important situations it is possible to realise the jump distance
without moving the sledge and still limiting the number of jumps per second.

In the case of the other combinations, it is preferred to have larger angle
blocks. It is true that such would involve displacement of the sledge during a jump, but the
presentation time between jumps can be increased substantially.

When the viewing angle is changed, the maximum jumping distance is 2(m-1)
angle blocks (from AB1(i) to ABm(i+1). Assume that this maximum jumping distance is
about 25000 ECC blocks; the corresponding jumping time will be about 450 msec. During
normal play, jumps will be about 12500 blocks long; for sake of simplicity, it is assumed that
the corresponding jumping time is also about 450 msec.

The following table shows the presentation duration (in seconds) for several
combinations of leak rate and m. It can be seen that a presentation duration (t6-t6") of more

than one minute is clearly feasible.
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2811.22.82219161.4 2413.1r3.32.23.32.62.21.91.6 329.8252.0
161412 368.7221.7151211 407920161.31.11.0 447.11.8
141.21.00.9 486.61.61.31.10.90.8 Inthe case of the combinations
indicated within the thick line, the jump diStance is small, i.e. less than 600

ECk DIOCKS. THeSe combinations are most important. im mufti-angfe Systems
the numbper of 5 angles is often limited to 2 or 3 and the bit rate is also
fittfed b HeP®EAng time should be kept. So for the most important
situationss itJs possible to realise the jump distgnce without mogng the 9

d ctill limitina-the numhbher of inmnes nar cecond—ln-the cace of the
oo |||||||.|||H T TITUrnTioG AW A | urit £=J P\al CAYAYAYIBAY FIRLLEI e U A\ A BN Y B A2

othe? combinat ons, it is preferred to'flave aréér9 anglé%é block&?1t iis tPde
tha8uch would involve displacemeng bf the slédge| duidg a juseR but thed
pre§$ntation time between jgli%)s ca%§?§ In crgQ%ed sgg%an ia?y.OWheI} me

viewing angle is changed| the maximum jumping distance is 2{m-1) |angle
bloéRs (from AB 1(i) to ABm{i%-01).| AsSuime| thdf-this m&kihnum fdrping 29-3

distance|is about 2090 ECLQ blockssthe corgegpondimgjumpigstime w4lkbe
about 450 msec. During 15 normal play, jumps will be about 12500 blocks

Ioné?for sake qf simp?lcity, ip%7ass;uﬁ"l%é that fhé corr%%ﬁ)o dir?ra'ﬂurr piﬁé'%m
is ad®o apout 450 msac. Thestolowingitable shaws thepaesentziion dueatidn
(in sgcomds) for seyeral compinatio flea e an Itic e se at
ap?gsentation Jlur;/fil}b?n (ts-%g'gf rnc?ri]'%th n%??é mint(%térkls |§§|§ feasﬁtr)%itag] 2
16 4%eak ate NUmBBrof a1ngfé552 34%8.67/89 16 102.4 81|9 68.3 58.551.2

11%

ZU0l1.900.054.046.641.U

With respect to the size of the buffer memories, the following example is
given for the case of 4 video streams and a leak rate of 24 Mbps and a maximum jump time
of 450 msec.

The contents of the buffer just before the jump should be (0.45secx3MB/sec)
1.35 MByte. Now there is no buffer underflow at the end of the jump. Suppose that the disc
is read with a rate of 54 Mbps; then, it takes 0.36 sec to fill this buffer (1.35MB/(6.75-
3)MB/s). A continuous data flow is possible if the jumps are separated by 0.81 sec. If the
duration of a GOP is 0.5 seconds, then the minimum distance between entry points is 0.5
seconds. At least two GOPs should be presented between angle changes.

It is noted that, after a jump to a location in an angle block, the contents of the
video buffer memory has been used to a large extent for continuing display during the jump.
Then, reading will start, and the contents of the video buffer memory will increase. If a new
jump is performed too early, it may be that the content of the video buffer memory is too low
to provide display during the jump. Thus, it is advisable to prevent jumping too soon after the
termination of a previous jump.

It is possible that a jump is inhibited on the basis of time. In such case, a timer
having a predetermined duration is started when a jump has terminated. If an angle change
command is received before timeout of the timer, the controller waits until the timer duration
is over, and a corresponding jump is performed at the first entry point after that moment.

It is also possible that a jump is inhibited on the basis of number of GOPs. For

instance, it may be that the drive reads 2 GOPs before a new jump is allowed. In such case, a
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24 91.0 68.3 54.6 45.5 39.0 34.1 28 78.0 58.5 46.8 39.0 33.4 29.3 32 102.4
68.351.241.0 34.1 29.3 25.6 36 91.0 60.7 45.5 36.4 30.3 26.0 22.8 40 81.9
54.6 41.0 32.8 27.3 23.4 20.5 44 74.549.6 37.2 29.8 24.8 21.3 18.6 48 68.3
45.5 34.1 With respect to the size of the bliffer memories, the following

BSAIPIR BarBY MR fienp2ae OfAMAROIIRIMRA0S R RAIRIEP{ 2N MRBS 1)
and a maximum jump time of 450 msec. 5 The contents of the buffer just

BefsEctE Arh PSSRl HaY G9E s EAtMEfstaner SEMaiAds F@B%Vﬂﬁ‘eF%eug"r‘?HOH“
btk taderdfios: atjiihe endloktdafwngelSuppase thatdbetdises isadad wvith a
ra%\aé?f 5411 MCRPT then, it takes 0.36 sec to fill this buffer (1.35MB/(6.75-

§5 5“}& Continuous data flow is possible if the jumps are separated by
0 81 sec. If tHéedbeatiomfea GOMII) Gsooad sottesprtidemammiuypoint. In the

RERVAERSHER? %51%%/ I QM AIREGO 0 Al IRest MR E GRRSHREOP,

resen ed between angle changes. It is noted that, aftér a jump to a

ﬁ&ﬁ%ﬁ%ﬂ%@l@ Bied (R BAtEMEbS A iR b i Rtso APHhd S een

usgdrfmgadﬂngelaamopf@bmatmmﬁiﬁm@mu&ngsihe jiufiphasTioeye, peadingd

W|Ilv§gart %nd t e on&gnttspcg he video buffer memory will increase. If a new
r¥1 Pé per ormed 100 ear ‘may be that the content of the video buffer

memory is toly sbwlﬂﬁxt@lpachﬁeIJdispb#iH@#ihghher}uhapthmm‘sseittimmigaﬁﬂelot

IREVENhMTRINGL P ROONALRE ML LSNP0 @lﬁftﬁapéé)@&ll‘%dHﬁE‘iBnéta'&d

possible that a jump is inhibited on the basis of time. In such case, a timer
Ragitlges e Re RIS VDA HS PSS MR Er NS EH RS UPNEIHAS 2 Aisiited thean
angledahangienscommand is received before timeout of the timer, the controller
waits until th%tlme dur on 20 i over, and a corres ondlpl%éunﬁg

performed at e 1Iflrs eh 7 Boint after tha 10 ' Moment. ft'is 4lso pg:SSIHIégtFI
pjmaewnhlﬁﬁew@mhe\?ba@]@mambépcfr@i@PmCFthreerﬁétam@evetgma&ntﬂe

thanfhe ﬂfﬂ‘fﬁs{%gsa?}n%@f “ARAOIEER MG JHBIRIS AU L SUS GRSEIF drfe

counter is started when a jumip has terminated. The counter value is
F}#@r‘éégé%fr(ép%fé&?’é%f‘ébﬂljeaé’ﬂ tﬁ’é ey bdag iRlieWmgcentsp! Hosm thiyfaree
eh@bgeacaimmang isdeceivads.the controller checks the counter; a jump is

allowed if, Orfclil(:fltlﬁ%/r?gn U}?J Iell’bE)Q/% ctzl(l)el'l Ig]rte%%rrl]tal%\!gn%h% abeen explained for a case
where the number of alternative audio streams is always equal for each of the three
alternative video streams, and where the number of alternative graphics streams is always
equal for each of the three alternative video streams, however, this is not essential.

Further, although the present invention has been explained for a situation
where the audio and graphics streams are multiplexed with the video streams, this is not
essential. Audio blocks, graphics blocks and video blocks may be written separately on disc,
in which case further jumps are required to blocks of the selected audio, graphics and video
streams, as should be clear to a person skilled in the art.

Further, in the above, the present invention has been explained for a case
where decoding takes place before storing in memory. It is also possible that the data is
stored in encoded form, while decoding takes place just before presentation: for the invention
this is not relevant. Further, the buffer memories MA, MG and MV may be present in one
stream buffer memory, but this is also not relevant for this invention.

In the above, the present invention has been explained with reference to block

diagrams, which illustrate functional blocks of the device according to the present invention.



predetermined value. 5 The above implies that not all GOPs may correspond
to an entry point. In the above example, during normal play, reading always
starts at the beginning of the first GOP, so the beginning of the second GOP
may not be an entry point. On the other H&nd, the beginning of the last GOP

ENOOL RRBRE AL P ECALSE R AR AR IP YIS RERYHE I ABNMAY B
the end of said last GOP. 10 It should be clear to a person skilled in the art

tRad e prdesnmietion 95 sk st abbinekdxariomps Ensetiidupt bardware
disoplaaacs o ves hlb thak ity eralomriations andesaaditicationsoake possible
W'”ié%ﬁ‘feﬁE%tseo%%'v‘v’%?%%F%Ea%’{ﬁé‘ﬁlh%}’igﬁ%?’s‘u%‘ﬁ ﬁ‘lef'.{i‘c?%l'cj?)ﬁ% ié"@&?&d'é‘@b one or
ddims For Instance, the present invention 1S not imited to a movie avm&
theeeprSradneitivien viclopustreaessinve aitogiativenbla divy st sashgsnd three
alisrnrive Fraphics Aeams.(Eor instance, a movie may be free from
graphics and/or audio, or contain only one audio stream and/or video
stream. On the other hand, a movie may contain more than three audio
streams and/or video streams. Further, in the above, the present invention
has been explained for a case 20 where the number of alternative audio
streams is always equal for each of the three alternative video streams, and
where the number of alternative graphics streams is always equal for each of
the three alternative video streams, however, this is not essential. Further,
although the present invention has been explained for a situation where the
audio and graphics streams are multiplexed with the video streams, this is
not 25 essential. Audio blocks, graphics blocks and video blocks may be
written separately on disc, in which case further jumps are required to blocks
of the selected audio, graphics and video streams, as should be clear to a
person skilled in the art. Further, in the above, the present invention has been
explained for a case where decoding takes place before storing in memory.

It is also possible that the data is 30 stored in encoded form, while decoding
takes place just before presentation: for the invention this is not relevant.
Further, the buffer memories MA, MG and MV may be present in one stream
buffer memory, but this is also not relevant for this invention. In the above,
the present invention has been explained with reference to block diagrams,
which illustrate functional blocks of the device according to the present
invention. 18
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It is to be understood that one or more of these functional blocks may be
implemented in hardware, where the function of such functional block is
performed by individual hardware components, but it is also possible that
one or more of these functional blocks ar® implemented in software, so that
eAfpstion of such functional block is performed by one or 5 more program
lines of a computer program or a programmable device such as a
microprocessor, microcontroller, etc. 19 CLAIMS: 1. Method for recording an
information stream (M) on a record medium (2), the information stream
comprising a plurality of alternative video streams (VS 1; VS2; VS3), wherein
the alternative video streams (VS1; VS2; VS3) are recorded in an interleaved
manner; 5 wherein each of the alternative video streams (VS1; VS2; VS3) is
divided into ﬁi@ﬁﬂ@tﬂéf@ré@gﬁﬂn@%ﬁ'm&\é§&)$t}é§1%(f)\}’[y&13ill)aé(§§‘fﬂedmm (2), the
alternative video portion having a predetermined playtime, and wherein the
RTOFRAEIGT SERAR PPt a Sl BTy SfRtersafbif sidsrisarnvy Sihtdnéaved):
wnidse (D heackiveteid eavieehmsit(BI (1)) S00 MPBisiRgrediedeaiiespaineiogyed

orti%p 10 (VSI(i); VS2(i); VS3(i)) of each of the alternative video streams

; VS2; VS3); characterized by the method further comprising the step of

defining a plurhéitgimfzhlebttetalts ety YdhutstE@RY) fHrSdadlts Bf Vse))saidivided into
e ey kR DA PRy b
RSesT R Mg art reading and decoding the video streams (VS 1; VS2;
VS3) withoutaneediagin e intationitie sirgiaviousdrratioasueashi@néic pidutive

carrespondin location jn each, of t [ternative video portions (VSI(i):..
T T s e R Sl T R S Se B g ion
¢8HrHiNG26)chafit(1) oflveckinf dzeckitematveoiltecotresporis! td/Bre MEEginning
of a GOP. 3. Methogd ding to claim 1, wherein the entry points (EP) are

stored in a memory of a disc drive. 25 4. Method according to claim 1,
wherein infor‘?ﬁ‘f‘a@@%%fﬂﬂh@f 98 BHEF)EIBYSP of defining a plurality of at least two

entry points (EP) for each of the said alternative video portions (VSI(i); VS2(i); VS3(i)), the
entry points corresponding to locations within the video streams (VS1; VS2; VS3) where it is
possible to start reading and decoding the video streams (VS1; VS2; VS3) without needing
information from previous locations.

each entry point corresponding to a location in each of the alternative video

portions (VSI(i); VS2(i); VS3(i)) corresponding to the same playtime instant.

2. Method according to claim 1, wherein each entry point corresponds to the
beginning of a GOP.
3. Method according to claim 1, wherein the entry points (EP) are stored in a

memory of a disc drive.

4. Method according to claim 1, wherein information defining the entry points

(EP) is recorded in one or more predefined storage locations of the record medium.
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(EP) is recorded in one or more predefined storage locations of the record
medium. 20 5. Method according to claim 1, wherein the information stream
(M) further comprises, associated with at least one (VS2) of the said
alternative video streams (V S 1; VS2; \A83), at least one auxiliary

information S{RAHIY RS dind\8212mPS SllerGPthZinRRRaabn YREIRIING Gurther

information stream (M) is divided into alternative angle blocks 5
ERBRTABSRF A HYDAHISAE O AhgfiEhB ok FABGY A SukamgifY S 1:
SIYVISES Anescontesponding fsdesi @ostiom(VaL); XS2H) 0833(haf1hes?2,3);
alternative video streams.. (VS1:VS2: V respectively, as well as o

P rtion (no2 1T SRIBIEREREY SETFh IIRESN SR MK Bbocks
&Rl iformBioN:stream (AS2,1, AS2,2; GS2,1, GS2,2, GS2,3) 10

assomgted Wﬁq?é}igeg&?a\ﬂQ§9198€‘%R@K%?Aﬁ%(?{,%@&i?ﬂ%&ﬂ&is@s Mgthod
according to claim 5, wherein each interleaved unit (IU(i)) comprises one
EorTesEpBTiamY g BISCR TABLYY AR (1 A ) calborrttsd Whh WAk of
1ves 1altePnatHee, videa steea mswd Sk, MSBoM&B) A RSB cliBely (i § BB MptesD, 2 (i),
ording to claim 5, wherein an angle block 1), AB2@), @
T B R R S DR o St G >
afstveatedientintive videolstrpentnen(WS1()MS2(V 33340 the said associated
auxiliary portions (AS2,1(i), AS2,2(i); GS2,1(i), GS2,2(i), GS2,3(i)) in a

multiplexed way. 20 8. Record medium (2), preferably an optical disc, '
Eontaining atVAtahRsaor ingre i p eémﬁwﬁ@anﬁdﬁanﬁd YRi Y/ HaxRAsmprises
vitestpanimeandic MGk MBH) toaB2 (Selastivplysesttddediisaidadesative
video streams being r d _ id medium in an interleaved manner; 25
R S oy VR dPBHIRST. Vo ves) i dhvided o
alternative video portions (VSI(i); VS2(i); VS3(i)); each alternative video

portion haVi”lQIélhB’&%@@Jﬁﬂﬁﬁ’lS@lE’i@?ﬁ%ﬁéﬁéﬁﬁ%&?&%@é@&&@éﬁiﬁ‘ﬁ!&%&?{)ﬁh3(1))

medium (2) contains a succession of consecutive interleaved units
SAERATIPRE HePELONRR IO B RS AG BHRUSY Sbiie¥pontiNg I eV SI(i);
WMR2(i WS &) afaachivs the silternafivial videqiskaaniac\MeLiMB 2V dNs

(AS2,1(i), AS2,2(i); GS2,1(i), GS2,2(i), GS2,3(i)) in a multiplexed way.

8. Record medium (2), preferably an optical disc, containing an information
stream (M) comprising a plurality of alternative video streams (VS1 ; VS2; VS3) to be
selectively outputted, said alternative video streams being recorded on said medium in an
interleaved manner;

wherein each of the alternative video streams (VS1; VS2; VS3) is divided into
alternative video portions (VSI(i); VS2(i); VS3(i)); each alternative video portion having a
predetermined playtime;

wherein a track (3) of the record medium (2) contains a succession of
consecutive interleaved units (IU(1)), each interleaved unit (IU(i)) comprising one
corresponding portion (VSI(i); VS2(i); VS3(i)) of each of the alternative video streams
(VS1;VS2;VS3);

wherein each of the said alternative portions (VSI(i); VS2(i); VS3(i)) has a

plurality of entry points (EP), each entry point corresponding to a location in each of the
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wherein each of the said alternative portions (VSI(i); VS2(i); VS3(i)) has a
plurality of entry points (EP), each entry point corresponding to a location in
each of the 21 alternative video portions (VS1(i);VS2(i); VS3(i))
corresponding to the same playtime instaht. 9. Record medium according to

Gl OIS/ ) SIS 59 NG TRAIAR. SR
e Bt V) & o i e (010 B ey

ideftical. 10. Record medium according to claim 8, wherein each entry point
(EP) corresponds to the beginning of a GOP. 10 11. Record medium

ccording to glaim.8, the record medium further containing information.
Safning the Aeyr st S AR Ry TR AT B,
thierirforeatiomstiveeriicrmapr B BUASUBUESStis N W) corpiigityay gslurality
?{gpﬁmﬂ{g@mﬁ gipigtures (VS), optionally one or more audio streams
AS), and optionally one or more graphics streams (GS). 13. Method for
reading a record medium according to claim 8, the method comprising the
steps of: 20 R)eselealitguans:(MBinped hamltemaiive videesiygans (M5 1,
VS2 \6%@ c)[hreegdin a victi(?1 tion (VS2(i)) of the selected one (VS2) of

i€ a ernattlc\)/e Video streamis 1, VS2, VS3) associated with one

interleaved unit (1U(i)); d) storing the information read into a buffer memory

(MV); e) outputting thenider R YiRa(H) dorsaidRuffer meneeryMYike

25 f) receiving a command to change to an other one (VS1 ; VS3) of the
Hitermatioe ditisibsthesmisr Dojiiping within the same interleaved unit (1U(j)) to
an entry point (EP) of a corresponding video portion (VB1(i); VB3(i)) of the

§'§1id other orfg évr%l; VS3 gf thr?li a"ierq%trix\{ﬁ Vi ep i%t{ almfs.r%gtllérll. Methqd a
according to craim fée, he Hhethod furthér com‘%rlesfng, Setwaen & e|53e an
AudheistepsrefngiMetermimimg a plesd ienofyapeimt{ERR) OhghacoureMS), optionally

MQ mu%ﬁm%%%ams (AS), and optionally one or more graphics streams (GS).

13. Method for reading a record medium according to claim 8, the method
comprising the steps of:

a) selecting one (VS2) of the alternative video streams (VS1, VS2, VS3);

¢) reading a video portion (VS2(i)) of the selected one (VS2) of the alternative
video streams (VS1, VS2, VS3) associated with one interleaved unit (IU(1));

d) storing the information read into a buffer memory (MV);

e) outputting the video portion (VS2(i)) from said buffer memory (MV);

f) receiving a command to change to an other one (VS1 ; VS3) of the
alternative video streams;

1) jumping within the same interleaved unit (IU(1)) to an entry point (EP) of a
corresponding video portion (VBI(i); VB3(i)) of the said other one (VS1; VS3) of the

alternative video streams.

14. Method according to claim 13, the method further comprising, between steps
f) and i), the steps of:
g) determining a next entry point (EPx) of the current information stream

portion
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portion 22 h) continuing to read the current video portion (VS2(i)) until said
next entry point (EPX) is reached; and wherein step i) comprises the step of
jumping within the same interleaved unit (IU(i)) to the same entry point (EPX)
of a corresponding video portion (VS1(i);4/S3(i)) 5 of the said other one

(VS1; VS3) qf ihshaliaHativeninemahan sHemsidrrMethpihaccardiog: Giry

claim 14, wherein the step (g) of determining the next entry point comprises

MSLED Britderfitgla memory containing information on the location of the
entry points. 34 WheMathop incomiding taealaipol Anwher eithifehstepnghadiecaved

T P BT

ocatl recor um “containing information on

ehthy podnthet SeTVVIBINGd)addbeditg e izkaintolBatvhetedmstep i) comprises
the step of immediately jumping to an entry point (EPy) of the corresponding
video portion (VS1(i); VS3(i)) of the said other one (VS 1; VS3) of the
afernative intdFthediarr et e Methba de drdiry (g efdirteTrniogtsmext
eniyIisii go hptweahiepSfrathp athe mddysiensiob ghestimasingnthe tsvgion of
{ﬁete)l nee(c)ii%gsto complete a jump and read one GOP; h) calculating the first
next (t-:-lﬁ/tpy point (EPy) to be reached by display after said estimated
jump-and-read time (Ate) has lapsed; wherein, in step i), a jump is made to

tys Ca'CU'atqqé%Hé%Q%FﬁiﬁE ?(y Haip 1%?\)&(@3*&9@1@&98 r(%m H%tgﬁlmir]éﬂhe next

wherein the step (g) of calculating the first next entry point comprises the

SRS BPYESAMBISSTBMYFY) eoffesiimg PrIOTsadACaiothel ibedtembnadiantry
poinimi 3020 riviethoshacsc wdingntorclrishiBpuvherein the step (g) of
calculating the first next entry point comprises the step of reading a
predefined location of the record medium containing information on the
Iotation of th¥ethtd geoimdsn2® QdinMathvdeaucsreding toptaien thd stahefein, at

Eﬁﬁn%%gﬁé'?f‘}{{?ﬁbﬁfg%%ﬁl Wp@int (EPy) of the corresponding video portion (VSI(i);

VS3(i)) of the said other one (VS1; VS3) of the alternative information streams.

18. Method according to claim 17, further comprising, between steps f) and 1), the
steps of:

g) estimating the time (Ate) needed to complete a jump and read one GOP;

h) calculating the first next entry point (EPy) to be reached by display after
said estimated jump-and-read time (Ate) has lapsed;

wherein, in step 1), a jump is made to this calculated entry point (EPy).

19. Method according to claim 18, wherein the step (g) of calculating the first next
entry point comprises the step of reading a memory containing information on the location of

the entry points.

20. Method according to claim 18, wherein the step (g) of calculating the first next
entry point comprises the step of reading a predefined location of the record medium

containing information on the location of the entry points.
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timer is started having a predetermined duration; and wherein, after a stream
change command has been received in step f), the next entry point is
determined as the first entry point after timeout of said timer. 5 22. Method
according to claim 13, wherein, at the terdination of each jump, a counter is

rgset; whereig during LeRARA e BIAE e SO URIR i ARThIRAIEM aftend, a
stream change command has been received in step f), the 10 next entry

BBt 155 Hiog 4B BB UEH IR point after the counter value
indicates thaind piedeieaiine drrumbrimgt GORshdbddemreadyaBinReipe,), the

10) for readi recard medium according to claim 8, the drive.being
S o e S O S e ot R e
reproduction system (1), comprising a disc drive according to claim 23, the

system furthel GREARKISHG: WSRlaY: @?Y%@Q)&%@éiﬁiﬁﬂ%%%&é)?{fﬁmp, a
0

screen (21) for displaying images and at least one loudspeaker (22) for

GRHEFALGSbund.

wherein during reading the GOPs are counted;
and wherein, after a stream change command has been received in step f), the
next entry point is determined as the first next entry point after the counter value indicates

that a predetermined number of GOPs has been read.

23. Drive (10) for reading a record medium according to claim &, the drive being

adapted to execute the method according to claim 13.

24, Audio/video reproduction system (1), comprising a disc drive according to
claim 23, the system further comprising a display device (20) comprising at least one screen

(21) for displaying images and at least one loudspeaker (22) for generating sound.



