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FI ELD OF THE | NVENTI ON The present invention rel ates
in general to the field of recording information on a

record dium and. convers
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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.



describe this technology in nore detail.Optical discs
have found w despread use as information carrier, not
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audi o and/ or vi deo recordings. paratus are avail able
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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



Traditionally, an information carrier contains only
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30 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



el enentary streamis already quite high (nore than 20
Mops), this approach would result in very high bit
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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 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.



reliability of the system so it is desirable to
reduce the junp frequency. b.3] Furthernore, in the
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extent (i.e. disc region), and a | arge nunber of short
extents increases the size of th® file systemtables.
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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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Fi gure 6B is a ti mr&% di agram schematical ly

i | PESERETIQY @HEHE INVEYNTdPNact i ons of a disc drive

appar at us dgfdyndh geheRaNAy Ausd@WUnBtiad alse 2, Fb@Yp&sicaly a BD
and 6D are timng diagrans, illustrating two different
modies apf p@@nedtemmgle 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 IU(i) corresponds to a predetermined amount of playtime.

Each interleaved unit IU(i) comprises:
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ABj(i), to obtaln angle blocks as 1llustrated in figure 1. In such case, reading and decoding of

rmined

25  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.

30 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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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 IU, a corresponding entry point information block
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30 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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ABSHEATH g‘f S3ind reading the first picture of the second

angl e vi deo 1ghgymEdeat i¥ isTlofe Bk, \iBAhLE the)peridti Sdth @YtoltH4, the amount of
continued by reading information fromthe buffers VA

MGinfopmation méhwﬁ@ feg MBAmay Be kenb edlaiyalysrially iedcqrrespapgding to only a
10 8T fevf §6Ps gﬁ@ oPRRY RSP Sfrrc])i"htr (ﬁ)él@%ig}iéc'}%'?ge dRE af §16it rate of 54 Mbps while

duration he fovi e. [ ow ng, the operation
of repdling difematipn fremxle video hubisr §¢athratte) e forhlastaltch de dengrat a bit rate of

r e?er en %:’%ot oacﬁzgdal\r(]légs Vgét%g’gﬁ]%fe g%réé)‘?%lﬁp F‘l&ﬂ%&’é"otf%ops in the
f i gide@buffeAM isrseffjvémt towapport disptlayl dm:mgmhetjump (tﬂ X - tia) within the

ggmteri[eaved ung?gS%Jt e l Ijﬁ:é%gﬁei \Iﬁﬁf%(ﬁb fﬁzbls%qleg xét% cP g 1'?1fb1irrtlart]i%n read from -
15 at theinew ahxle bichle user gi ves a comTand to change Vi ewi ng

| e, ti | |
TG ol es TRt Bherkich 16 ITRAS b JeBRHTns Borigbfiapxis

ABRpteseriithe, Mhtedertivat adis iebl%seﬁh&)ﬁle eides Wiq@miatidn; ER‘XI,Vebﬂ&thlhnt
contr

Lzﬁgﬁ?eg%se ‘S F@IP é‘fl‘VE gftrqptéeggtgtgtnhggne %1?%10{1 eipgpead fro g_l l eJlsc and stored into
C om@csmml MG, veHilelcMrvR @R Répr&sBixs EHe 1ﬁﬂaﬁne{tﬁh Ib8ind P%H Q’rtomt A8 buffer
ang a i me

M(VzR@of the sane interleaved unit F)
20¢ | adins §omdlisestartaattims 70 ohiing rcb opGAP has pean verpsien into the
ZfBVf‘(dQ()?beE'r ey, aa'ﬂ@ k‘&dﬂl ek G@%drﬁ vidbObhebr 3| d%ccmn%g Knd( displaying can

IS rea first audio el ementary stream

of stethiReading figmeigsl continuss RnaEs time 2 ¢ seroad GOP has aeqntrﬁad ow the
C O@lj‘sﬁfﬁji\% i Rl Bﬁ’ﬁl‘%ﬁiné B Hh& @ ﬂfs@G?@fﬁagpe%adsfﬁﬁ?Ol eo buffer MV:

graphics el efentary stream this thir
anthen reddingkdronsgise is resimgdcoded and its contents is

251515011 SRS B 8 oMoy ST 5008 e i v
c omtremlirg fram diso(limed 6il @). Ahmentiched béfafef madiMy/is cAstimed nntidgime t11,
el gh%rhrﬁgh‘f% E?’# Egtmdﬁac}u?t (8art of & nesweggﬁlslisarga%hed Yﬂd?c%?ed 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,
30 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



bl ock VS2(i) in the video buffer W has been fully
di spl ayed, display of the third video el enentary

wa@reosmecnt ock VS3(i) and second graphi cs el eneP@EHIB2004/052826
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stream GS3, 2(i) starts, and presentatlon of first
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f r poht BFS iA @ive riengilideolbll @ik kwhitlh is&eaﬁhdbat@iﬁneaﬂm r‘aadl teading starts. As soon as

- iR oLt i vidtbiRok s vt el et P efiPlay g noy aiewing angle can

Vi 5{% &Ms@ﬂlﬁﬁﬁhﬂe@ NomEwh4l 1ate Whé&dthe Yitvious G@fPeﬁgbéeﬁ campletely read
rve 61reresentsthe|nftg\ %lonb r ead
& PriLer Higpm

F  Bvmaidse buller MY FRRBNE Afad thG T U3 g s removed

, 62W;t§wtwgggt he informati on being read fromvideo
e
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ading fromdisc starts_at tinme t=0. At
time tl | ORISR ORI IP TN oA A aligmative case where,

b ugtftgllﬁ IM‘/bhe ﬁ&g fv@@@é&xﬂniﬂﬂ' 1§ cliddBe {d tﬁérﬁ}é't Qlﬁéb Qrehh 87 1M this case, at

deco §iay| ng can art Readi ng from di sc
cotime ﬁUeﬂle cgmttqlller confres thezopacad &eashitodmpp ke prregsponding entry

t hg&igtl éﬂg{%f% Igf a%%k:qﬁdcl@\ﬁ i) fog he ’sarHé’]fn'tér]gﬁxl}ce nit ﬁlvg;ly‘@ﬁdqat time t12,

has “been rea romvid
t heading iaadfswrgdfas Eomdhis entryspaintdifxed thqﬂfgsmletblmk ABd((i); decoding and

L
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b efvhérethe opidal lirgd i5geachestthenenelcbf dindt iahgle biwek ABIL(i)] thewhatnoller 30 controls
§’8 {] tl P??g)%ttgt?lgltlpr %&E% lo%%t}soﬁro e ﬁrs% angle b%&%ﬂlaﬂ) 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 IU(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 IU(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



junmp (indicated as curve 63) is made until tinme tl2,
and, in the new angle block, reading starts at the

W@ 2008/0et12y poi nt EPX. As soon as one GOP of tPET/IBn4/052826
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reading is resunmed as fromthis entry point EPx of the
first angle block ABI(i); decoding and display of the

w0 peosve@mnyyl e vi deo el ementary stream bl ock VSI®¥E€1/1B2004/052826
starts at tinme tI3. At tine tl4, when the optical head
5 reaches the end of first angl eldl ock ABI (i), the

Iocatlon of the first angle bl ock ABI(|+I)
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; Of't‘)“g?sgure 5A5 it is noted that, during
ay,2 pl ayisnng of @an int&rl eavgd uni t7IU(|)8 9

i ’l\ln| ves.ane juop from X to t8 Wth reference

......

GA7and 98 i n 6ése| o9 chahge in3di ewi A 2.5
ay|n79 3N |n15§rl =a\§e)d unlstIIU(li al ways, 20
urrpg hp sane j urip as rrentl onéd )

adq|3t1| ona[516u r40m thh&d to t48. Anphnpor ant 1.6
b is that thg waiting tinme between the user

hllsl 2comméfd Kt RY andZbhe sydtem rédctindtby 14
an w greatl
gvva t Prig t:/\hgg %oﬁv det%&m nekh yt He 1.2

Sagh t Be q4next eBtry RO nt, I'DJ unpltso Lrazk f 1.1
hdi n try p0| |ntetar an ck o
grl aved un an&rbt ore the9f3| rst q\/ll deo 1.0

S 3id pogal bl e 1t subgiantiably 1.0 0.9
gth of the anqle bl ocks, thus reduci ng

t8rts wA®l e alldo |nc¥%a3|né the 02 0.8
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when desi gni ngf the recordin | ayback system t he si
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desi red | endt He chsgtofithe qther ﬁ@rébléatw@a it i§ predigresdto hfmeéarger angle
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P Lo PR S AR R BERos 30 s Do
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8 ulj ut
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The following table shows the presentation duration (in seconds) for several

(9}

combinations of leak rate and m. It can be seen that a presentation duration (t6-t6") of more
than one minute is clearly feasible.

20



To introduce a safety margin, a maxi mum junp di stance
of 600 ECC bl ocks (19200 | ogi cal blocks) is

weonsigsied; the corresponding junp tine requi PEDIBE2804/052826
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about 150 ns. During normal play, the maxi num junp
d| stance corresponds to (ml) anb@e bl ocks, m

S+ |||9 thc ||un'bC| UI —VH UCU Dllcallb IIIUD, thc
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| dlak2Pate is the ratg fromth&l-8tfe&owni cH-Copt 46-hs| 41.0
the gyl t|plexed el ementgry Btgeans ispgan apg € 390 34.1
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9 |16289.7 9.8/6.6 4.9 38D 3| 35858|246.820 1¥.07 7.8845. 2 293
3.9 1p.6 2|2 2 1/ 6 4,4 312.6 2.2
1 3% 1.2 5 61§2g 2, sé%z 1.5521.64%0 9 8 4%99?3 3236
2. 5 260 1.6 1} 4 J1.®@ 36 @77 U .45.2.9 264 1.730]3.5 12€01)122.8
40 7. 319 2.6 . . 1. ()] 7.1 D. .8
1, i‘82 1.0 0 92%9 6.6 %‘é 2.%“1. 6 %ﬁé 1. 12970?9 Oﬁ%}l g 20
the gase| of the 2ghi [natd.ons BNzl cated w tdi t hel.3 18.6
thlcéllne, the ju di%t nce4is>mll, i.e. less than
&c bl ocks. se C i hatt-bng are st inportant:

inmulti-angle systens the nunber of angles is often
limted to 2 or 3 and the bit rate is also limted

because t he Witlusesprgt oithresizard thechulier rogperiessie feflowingeexample is

gitveﬁ FIP Bl LB o £ iR st ORSs dnbl all KRS BF @A ﬁIbearfdeﬁhé)ﬁﬁum jump time
Junmp di stance w thout noving the sledge and stil

| i pf430mesee.he nunber of junps per second. In the case
50f the ot nerm,goRRLRALE ROBufic ust Sebte MeihBUndihs BANASsecx3MBYsec)

I arger angle
1.35 MByte Now there is no buffer underflow at the end of the j 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



bl ocks. It is true that such would invol ve

di spl acenent of the sledge during a junp, but the
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maxi mej unpi ng d| stance is 2(mI} angle bl ocks (from
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o ekt Tl aipmp s OB o ey e Wi b st Rlprig e o

gi@aaggﬁﬁda&?jﬁs al so atbout 450 nsec. T?e fol |l owm ng
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Ssegidvk Baimpe, BLGHEHYrARI ;95}/ %aﬂag laRvh |y§ £ifrtd £'thle &fgmﬂﬁll’g%fthe first GOP,

t han one mnute Is clearly feasible.Leak rate Numbe
of scuihg beginmingzofAhegsegond GOB mpg ngigye an egity poigh O8 figotierdand the

20 n 1 C € per (
SO Rt B G858 ID 18 B e

68uBvay atthd ¢gndof3aid1asp GOP. 25. 6 36 91.0 60.7 45.5 36 4

10523, 72- 8 2B Bl o1ty e hcion o
Sﬁliﬂl;tw 1|tohher esppkty ctnlmbctdhmems discueded tah?'ebbmﬂeat sqyerabyarigtions and
t oW N ex .
Bl 8 A M S o8 Tl & P
Lg?gg)fgdx?%gﬁlnﬁsec The cont egt 2501‘ the buffer J ust
VByte. Now FREPSRRG. S PESHE Sieriiids PO dITie 1 AR fogips three

15t heltejmuﬁpe vﬁetpmsms tth'afaltérhﬁl\xdlaﬁmo Is&eairfsaﬂd mrednlamaaveegralﬁhlcs
54 Mops;_then, it takes sec to f.i }hIS buf f
( 1N/ m?sncesmemmawe A g o Y5 o5Hain only one

po&liih@étféainfan&/t}?wﬂém&aﬁr ©n SRR hd, B¥hoVieBdayS@Btainl thore than three
the duration of is 0.5 seconds then the m ni num .

di é‘t%@’@aﬁéf‘%@ﬁl‘lﬂqtsFﬁafﬁ%l nts is 0.5

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.



seconds. At |east two GOPs shoul d be presented between
angl e changes. It is noted that, after ajunp to a
wo omanewm i n an angl e bl ock, the contents of tPer/1B2dews2826
buffer nmenory has been used to a | arge extent for
continuing display during the jukb. Then, reading will
start, ,and.t he te Vi .
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started when a junp has term nated. The counter val ue
is increased (or decreased) at the reading of each
following GOP. If an angle change conmand is received
the controller checks the counter; a junp is all owed
if, or delayed until, the counter has reached a
predet ermi ned val ue. The above inplies that not al
GOPs may correspond to an entry point. In the above
exanpl e, during normal play, reading always starts at
the beginning of the first GOP, so the begi nning of
the second GOP nay not be an entry point. On the other
hand, the beginning of the last GOP may not be an
entry point, because a junp has to be perfornmed anyway
at the end of said last GOP. It should be clear to a
person skilled in the art that the present invention
is not limted to the exenplary enbodi nents di scussed
- above, but that several variations and nodifications
are possible within the protective scope of the
i nvention as defined in the appending clains. For
i nstance, the present inventionis not limted to a
novi e having three alternative video streans, two
alternative audio streans and three alternative
graphics streans. For instance, a novie nay be free
from graphics and/or audio, or contain only one audio
stream and/ or video stream On the other hand, a novie
may contain nore than three



audi o streans and/or video streans. Further, in the
above, the present invention has been explained for a
w@ame/onser e t he nunber of alternative audi 0 StPEHBR0042052826
al ways equal for each of the three alternative video
streans and where the nunber of4qlternative graphics
¢§$ﬂ§ i s always equal for each of the three
Pive video streans, however, this is not
essentlal " Further, although t he present invention
has been expl ai ned for a situation where the audio and
graphics streans' are nultiplexed with the video
streans, this is not essential. Audio blocks, graphics
blocks and video bl ocks may be witten separately on
di i n whi
bl Cks of t r1]\% Q}éoeqat%F eccﬁ’ﬁﬂqg gﬁ 1df&%ﬁ01ﬁgt§esatﬁ§(g)9 OEI%S‘CJO(PCI medium (2), the
st infanmtiorasresiheomgridieg € ploslityt czf aiteqnemwtreaks (M8 VB2 Y$%, wherein

R e e N A N

bef ore st or iwi@rdieadk oDthy altelrtiative irfbraitipm stsdalus (evshatszg N83) is

data is.stored in, encoded for
5 i didey i lsergveinagam serp oSV BT T R <
' S nOt r e| e\éﬁ(ﬂ] herblalthd@formbtid shdrh &Y reb@add ds Q&ud‘&smdﬁ@f consecutive
resent .in one stream buffer , _buf, .
t hlnéeﬂuegveélluﬁlﬁs ﬂ@il))r @}cévﬁﬂ{ea‘fe&r“nftrﬂ@&b ﬁ%ﬂfﬁlwne Fﬂ‘¥ $SRending portion
ALY €§ &of&gﬁ@th@ﬂtéﬁ?&%v@ﬁﬁ'&nﬁﬁﬁﬁ aieard (VS 1;vS2; vs3);
re erence to block diagrans, which illustrate
functi onal tslumktbocbﬁlrthmomwwthﬁé@a (o Fl?ﬁjm%g(ﬁ plpglity of at least two
10 PT 1ﬂt£gﬁ2tﬁ#r%gcﬂ 6fthéia¥a011@§1a%§-‘i‘ﬁfo$ﬁ19% dubah P8OV 1(i); VS2(0);
nor e uncti ona ocks may be inpl enente in
haVSW@be, where the function of such functional block
is perfornmed by individual hardware conponents, but it
is al so possible that one or nore of these functiona
bl 2¢cks ar e iNMghathwnirdingitmclsiof 1, weerein eash ehigt pditfeorresponds to the
fugctlon qf(%g h functional block is perforned by one
ég mlines of a conmputer programor a
15progrannab|e devi ce such as a n1croprocessor
n1 rocontrol et c..CLAI d for c
i ot or mat 1P ESE R i &SR B cul et B ofifered ina
| nﬁ@mg@tdmm@tdrﬁam conprising a plurality of
alternative streanms (VSl; VS2; VS3), wherein the
alternative streans (VSlI; VS2; VS3) are recorded in an
i ner | eaved NBRGPACCordMe t@E1Rine B GVhetdin nfi@matidreddfialnig\ige entry points
information streanms (VSl; VS2; VS3) is divided into
20 g (B fstiepqrded oge ﬁhmPrGrPr‘éiFﬁ@érﬂ%?&?éR‘?tl?Wf (e recoppesiijm.
VS3(i)); and wherein the information streamis

recorded as a successi on of consecutive interl eav
unbts (I U(i Methedacrordingée ¢laigy bavheriin the infpimation Stream (M) further

co Q&ﬁ;&rﬁ%ﬂ 9s3bftel ¥ith @GP RAH ghé‘&/ 99 bF #h@Raid alternative information streams
(VS1; VS2; VS3), at least one auxiliary information stream (AS2,1, AS2,2; GS2,1, GS2,2,
25  GS2,3);

wherein the information stream (M) is divided into alternative angle blocks
(ABI1(i), AB2(i), AB3(i));

wherein each angle block (AB1(i), AB2(i), AB3(i)) comprises one
corresponding portion (VS1(i); VS2(i); VS3(i)) of the alternative information streams (VSI;



(VSI(i); VS2(i); VS3(i)) of each of the alternative
information streans (VSI; VS2; VS3); the nethod

w0 enoshersizonpri sing the step of defining a pl ur@l/iB2p040152826
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15

20
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at least two entry points (EP) for each of the said
alternative information stream @ortions (VSI(i)

oSN Yo bhen) s Bl R BA AR D0 AR B Bt 20

of G82, ¥ of éch Meididalndtepintirmgtidnostrehmi(ABL, 1, ABER 6P, 1, I682,2, GS2,3)
entr oj nts e stor in I '

ar S e PR TE BrEP e Gntr i S50

i nfoor mation defi ni ng the entry points (EP) is recorded

in one or nore predefined sto e |ocations of t ) .
ebord medi st cHRTRBE e &%ﬁrgmt G Inigrieroged G comprises
t hgyel chr%Bﬁ&lh%J&g% EI@@J’@AWQ,MHZ‘( Q&B?(@stéi@t@d with each of the

associ at ed | east ohe (VS2) the said

al altsrnative ipormation Fgems oV Sk Néan‘és%)vswecmy VS3), at

| east one auxiliary information stream (AS2,1, AS2, 2,

Gs2,1, GS2,2, G52,3); wherein the information stream

(M. is divi deathddraceording éo dlaimi Sy evhaugipl an asglsditesk(ABI (DoAB2(),
AB2(i ] : AL :

AEBER) clidyiey e SHATRELI-RRRinR A3 B YRE; S8Rl Msa( of e

( Vitefria)ive MBRfniadion 383t [YS oV S2héSHland thessaidvagsociated auxiliary portions

R R 3 B8R AT R RORPR Y}
GS2, 2(i), GS2, 3(i)) of each of said auxiliary

t {
asboci at ed REEHI SRANREY FFSIPa AL POTALTe ST pOPE B Ao mation
( Vsthelin)(M) ¥SRDHing &Blatality of aﬁemhﬁﬁbhﬁdarﬂ@(&lﬂldk/ﬂ@, ¥S$B) ¢d B selectively
5, wherein, each interl eaved unjt ‘i&éﬁ% OE%SV ées one
c o RSt Tid AR P pieERIRed Respid iR ¢ inteplges il yanners
associ at ed \heRifPAFAtkqd) 6f|'ﬂﬁa x@éotr&meaminV(Q) wmi@ﬂsrﬁedub&gmon of
streans (VSl; VS2; VS3 respect

aceWsHLiiYs lp@rleavafi s (1 arf‘éF’fhm%ﬁle%‘ﬁé |ue1t Q‘Kekcoeﬂmswgfne
ABgrtel on g nQVgiZJC&)' %Qqég’g?,??'o@e&ﬁ%f aRrMteRRPRAA BEmation streams

portio of the alternative
mf‘b?h:ré[ﬁ?o\ﬁs treams (VSl; VS2; VS3) and the said

gg ; 0|C '( Ia; ed ggféfﬁd %@{ 8%@5 %;21(1@ ?’l)?err(dﬁ\?‘g 1&%ﬁ1’%altlgt‘?€t§eg%(ﬂo}nons gVS 1(1);

Re¥62(@); wﬁam)ﬂ:as(azpluraﬂumf@nfabpqzntafﬁli)pt i cal disc,

containing an information stream (M conprising a
plurality of alternative streans (VSI; VS2; VS3) to be
sebecti vel y Record medium according to claim 8, the entry points (EP) of the said

alternative information stream portions (VS1(i); VS2(i); VS3(i)) of one interleaved unit

(IU()) being mutually identical.

10. Record medium according to claim 8, wherein each entry point (EP)

corresponds to the beginning of a GOP.

11. Record medium according to claim 8, the record medium further containing

information defining the entry points.



out putted, said streans being recorded on said nedi um
in an interl eaved nmanner; wherein a track (3) of the

w0 ewsnoetenedi um (2) contains a successi on of CcOPGERBOMEB2826

interleaved units (1U(i)), each interleaved unit

(1 U(i )) conprising one correspon? jng portion (VSI(i);

VS2(i); VS3 each {er

st Feans (VS e):%%gedwgéﬁcc&fd nfgﬁg Ic% egc‘ﬂ% ?mﬁ]re in orm%%h sfhm is an

al fnelicvédubiserearn (00) Emhlbnbsﬂnget plmahﬁyplflattematﬂ/e MSln(gi pictures (VS), optionally

o. Ot smal® At e oy Bl B SO B Byt o).

points (EP) of the said aIternat|ve i nformati on stream

portr ons ( VSZ VS3(i of ong int
S untd (ry(i )&%‘é‘?dﬁf@ lgépr%?m,’( l,lrgngcordilgg to gaélgﬁld emethod

megingNsaeeRy #pRert o claims8, V\herel n each entry p0| nt
(EP) corresponds to the beginning

me#h um accoselpiipese €Y of Bre a{t%atr"éé#?ﬂn%ﬂ rsh?ﬁnTSthsllreYsz VS3);

copyt ai ni Ng ik QIRLTRL AIRMaAGE inﬁlrﬂlgtl&hs@reﬁﬁtpf)ﬁloﬁ WBE@) dPthe selected one
Record nmedi um according to claim@8, whéerein

i n€\62ref the mltenativarinfornation suesims\(VSLAYS2s MSéhfmSqu;ted with one

10 Ce,@)%fe%e'a%nﬁgﬁ(ﬂf ality of alternative noving pictures

15

yone or nore audio streanms (AS), and
opd) onal | y @wengvthenmﬁoenzgloamdomostbuﬁ“anser(lmXMles
I\/let hod for ' ' .
00 1o PR R SRR BT3GR (b LR it
onme(nVSZ(M‘D)ﬁ the alternative information streans (VSI,

VS, VS3); reading th ernative info
st Peam por t PSR TRSATY a0 pirEed B st Ty TS ofhe altemative
th&f@rhiaﬁd&rn@teame |nfor mation streans (VSlI, VS2, VS3)

asgociated with one interleaved unjt .(

stBring thelH'Bs W&P‘Péﬁe %aa’ﬁdmf’fﬂ?aéie‘]a“%ﬁﬂ#‘?@ )t%@w%sy point (EP) of the
( I\/Mmmeavmrgwmol of b Said bther ARt(VEE; VSH)OF thtalteriatiel iB@Fhation
portion (VS (|)) romsaid buffer nenory (MV); f)

r ed&PSng a command to change to an other one (VS1;
VSS) of the alternative information streans; i)

I‘TI ng within the sane interl eaved unjt (IU|
2Oeni

25

30

.y poi nt Mathmd ageording thelpim %trre\mﬂqu)ﬁmhpag@myl)ls%g, between steps
?aﬁﬁgdthggtlg&rofone (VSl; VS3) of the alternative
nf or

tion
determining a next entry point (EPx) of the current information stream portion

(VS2(1);

h) continuing to read the current information stream 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 JU(i)) to
the same entry point (EPx) of the portion (VS1(i); VS3(i)) of the said other one (VS1; VS3)

of the alternative information streams.

15. Method according to claim 14, wherein the step (g) of determining the next
entry point comprises the step of reading a memory containing information on the location of

the entry points.



streanms. 14. Method according to claim13, the nethod
further conprising, between steps f) and i), the steps
w@Bosgy46tiet er mi ni ng a next entry point (EPX) OPCT/IB2004/052826
current information stream portion (VS2(i)); h)
conti nuing to read the current izf ornmation stream
POLELoG. imgtdida AdPltlng 3OLERT R binEiOlT e B0 O of RESnidiRe the nex
J u emW1wahpﬂibet e seprof réading lalpeaaivﬁlmbddmatlolﬁ bishe Jerotdonedium
the sane entr oi n partion (VSI(i);
VSSUIHng e tlg%?‘ah%ﬁ%cé d ‘%féh POPE3) of the
alternative information streans. 15. Method according
to_claim14, wherein the ste determ ning,the
Snedf- entry péithed %BWBF‘gé‘é%la‘frﬁg( g%%fﬁlwepr@&wm&e%he step of
”em’flé’duﬁ&??lﬁhﬁlhé]ﬂ) dn%ﬁ? BBt @Pyp&" thé SortiQe @IS 10 W3 (D)6 the said other

entry poin hod accor di to claim14, wherein
t henasfVesd; V§d) fotheopéﬁemaﬁ*(%mﬁ@n@% &%0S-entry poi nt
conprises the step of reading a predefined |ocation of
the record nedium containing information on the

| 0é&tion of Métkodsaseordingdo elpion 17 furthppedneptisigchateieangieps ) and 1), the

cl , Wherein step i) conprises the step of
104 mgrtle‘%goéfel yjunping to an entry point (EPy) of the

pog) i on ( VSlegtinngting B8 tithg (Add) neduled sradorhpdetdre junygrand (&gl one GOP;
\I\g@ of the cachlaﬁl%%tﬁle rgst }nmi gﬁtgp];m E§§) & %ﬁeacﬁleﬁ by display after said

od accorg m er conpris
betserdgiapand )eaammel()xte)magéapsédaps of : Q) estl matl ng

the tine, ded t d
ORI el a0ty M e ey BoREERY (Epy)
15to be reached by display after said estinmated junp-and
- dti h ;
j Li% i sI gd ?@4%?%‘*@&%3?‘81 &%@%thﬁm Eﬁ%}ﬁulatlfg the first next

Met B doot €Bnphidd tHeQteploRkditih a RN R bohtdiMag Siférhafien ordfhe location of
cal culating the first next entry point conprises the

st 815 e8%Y PAIBEi ng a menory containing i nformation on the
| ocation of the entry poi nts 20. Met hod accor d| ng to
claim 18, wherein the step L%of cal cul ati ng
201 2@t next davethgd aﬁe@rﬁmgé@ﬁpm gherein the slgp OF @éwlfﬁ@g the first next

Pr eef 1 dotnBGas HRueplor tdafink 8 SR8 BAbAABbN of the record medium

containing information on the location of the entry points.

21. Method according to claim 13, wherein, at the termination of each jump, a
25  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.

22. Method according to claim 13, wherein, at the termination of each jump, a
30  counter is reset;
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.



containing information on the [ocation of the entry
points. 21. Method according to claim 13, wherein, at
w0 b®swetsnd nati on of each junp, a tiner is starPeriB2004/052826
havi ng a predeterm ned duration; and wherein, after a
stream change command has been rgceived in step f),
the next entry point is determned as the first entry
point after tinmeout of said timer. 22. Method
acghrding t @rwleal())wfdr:-‘rpadmlebmd nwdimh@coldinlgitmalaino& thé drive being

eac IS rese whergei n during reading
t h%&&gggéﬁe@tggﬁ EI&Od ARAW lwﬁtédr i {gf ter a stream

change conmand has been received in step f), the next
entry point ern1n d.as the {érst next

> potht after At‘*‘?é’%éﬁ?rf?@f’ PHPR &Y STt L fORETIE G ch & difve according to
pr @lgi%{ @3’ @ﬁe&@&elﬂ WaRE cathprisiddse diglayiRORe (3 domprisidd dt Yédst one screen

6? reading a record medi um according to claim38
¢ P far displgain iasen PO 142! QR dRUGPREAK 42 AP Bsgerating sound.
according to claim13. 24. Audio/video reproduction
system (1), conprising a disc drive according to claim
23, the system further conprising a display device
(20) conprising at |east one screen (21) for

di spl ayi ng i mages and at | east one | oudspeaker (22)

for generating sound.



