WD 2005/ 004147 1 PCT/ KR2004/ 001662 Descri pti on
| NFORVATI ON STORAGE MEDI UM STORI NG MULTI  ANGLE DATA,

WS BEIERDI NG METHOD AND RE PRODUCI NG APPARATRISI/KR2004/001662

THERECF Technical Field [1] The present invention
relates to nulti angle data used when encodi ng and/ or
decodi ng video object data, and nore particularly, to

an information stor agﬁ)@g@lqptiyﬂ ch stores the nulti
angl e data, a nmethod of recording and/or reproducing

INFORMATION! SSTEORAGE aVHIPITEMS STORING "MULTI

and/ or reproducing the nulti angle data. Background

ANGUE[ 2DATA| AND dRECORDEN(sd MEFHOP apAND  RE-

[1]

(2]

[3]

[4]

a scene wth several caneras at different an%I)es and

encodi NPRODBPUCING t AAPPARAELS nd HERE®OFhange
of viewng angle of the of ogr aphed .scene i s desired
during reproduction of co%@ﬁ\?@afng‘dgi ng the nulti
angl ¢ndpicBentdnveliangr1Mes BNALE 6 ABTMRAGES whENEndoRin® andor
reproduci ng apparatus, and the Teproduci ng apparatus

r efecodingeddaganbiech flaterandgnasn paipisblady @gn eformationetorage medium

d e%fcﬁ‘ito@ﬁbg&ﬁu u::ﬂll Er%j%’ fi!xelﬁ% h@mbl%s &3%2&1(1{5% %eé)%lﬂllcﬁlg the multi

change, t ata are ' '
pr etst datad and dnappargtua et re¢redingiandoracprodiicing tetrally angle data.

recorded using in- terl e%é%l%%.rogﬁbseﬁ:pr dingly, a

pi ckup of the reproducing a nmust junp to other
posi Mubthange datass dlaaitded bg phatngrapkipp adooe with svembvateras at

G AR S SRR PO gHR SO or vewing
I Nhrglld eBtht PYotoflapRatEdcen@l’ dekiedde@Big reproducti®a obtoitbsis including
interl eaved bl ocks results in an increase in the

di @F%ﬁ% apele fatana ghangs PeAslneamEng is srtop 1saqdurigg apepratus,
Whigchtha répirédiieih Q0dpphiafusrepo@ekies dRE o RACahdiShoidiS hiphed 4 the

for angl e change. In this case, seaniess reﬁr oducti on

i sdensed gnele dicerense tnihe kemmensh Fergngle ghange.dhemulgrangfe data are

| N8B AN B PrddcREHined uaiBhdd the WA 18 aRbrnhRE REGKHEPuShe in-
the re- producing apparatus is frequently ‘required

duferlagyvigzat a reproduction that does not require angle

chan i f M LSl i ' o

of - apcorER d ko e, o FBAE bRk b OB ( PBlogiions so
j uapionigtaobantt reptoldogd intgrichecdridprisduen mglappacanplsshtangle change

j upp: i Ny, ks a differen .

P Bt e el SR R0 g Bof e, BB Bher, g gereae

caBsesizea of dteahterloadedrbladks resnips impnpocedss imtist diftence between a
det er m ned that the. multi

" CBRRLERT G P DiaP o £ S B ELINE RO BB must

VOudp(ot &4d dvangde RETHIKB2R0ba@lEkS feproduction is not guaranteed. On the
contrary, if a size of an interleaved block is small, jumping of the pickup of the re-
producing apparatus is frequently required during data reproduction that does not
require angle change. Accordingly, it is important to adjust a size of an interleaved
block appropriately.

Further, a jumping point allowing the reproducing apparatus to jump to other in-

terleaved blocks at a different angle may be set within one interleaved block. In this
case, a total number of jumping points must be appropriately determined so that the

multi angle data is effectively reproducible.

Disclosure of Invention



Technical Solution [5] The present invention provides
an information storage nediumon which nmulti angle
W@ 2408/00H4T ecor ded to enabl e seanl ess reproduct POKR201d/001662
a nmethod of recording and/ or reproducing the
mul ti-angl e data and an apparatus for recordi ng and/ or
reproducing the multi angle data. [6] The present
i nvention al so provi des he¢hninald Sélugiener ni ni ng a
[5] tot aIT (? ﬁllgtg%{t 11§t)\fent1("§\§1 gllo% R aﬁ] Ensfo}ngl é %{o %nél nqe(ﬂ&]q 8 %‘féhnrgultl
appara an e repro I ons
W adgledaa id mt@ﬂécémmﬂb]lelsemklessﬁkdmdmagmomm aEﬁ]E&mti:@f fetprding and/

As descr,i hed .abov rding to th resent
| nYeRPTgHem R T gl i iy dpparifls oy Epying andor reproducing
r egemilahggls datahat t he rrultl angle data is seaml essly
wi t hgut excessi ve of a

161 repr Jht B SN i isten %15?5 R appey ﬁwdﬁ@@fﬂ%@}mw glotgl gumber of
i1 A8 peih@Sha allbhvSt repd@l@ng appardthd & jubBko Eldace kdproduction
|Ilﬂug3t?at es .a second@gg Iegjdglfhg fil e ?10] aCEIFCiC%lC
i | PRrdignatvathin ag Hlerisayedbloghe first and second angl e
data files using in- tesdeavadeoud 1EiectsG 2
illustrates the multi angle data of FIG 1 recorded on

[71 an i Afsofasenibedribove negpedingwel therpresen2pvetien, Bulitisangladapeis ef-
di
e R AR Al Ol R R G epgsive
pr REWINE cpfmmdtupofnr dita gjpredu@tiod i s a graph illustrating
an anount of data sto :N¢-a T duri ng
junpi ng of a pickup; P%STILIEP@ Eﬂ [F ‘{'ﬂgﬁes a

[8] strudilGr éAdfusracisiafdirti dnglerdacofilded usi ng i nterl eavi ng
tor i ze . | ti cording to an

199 enboditient IhFtelss 3rdud e uiffon - "and 115 FiG 6

[10] is aFfd.oMeiastrated leosidiratdfnige Arsieid@donf arpad ¢ath atdsnging in-
the di stance S ANCLE_PO NTS between two angl e points
an§58Y1B&gt h S of an extent, according to an EXTENT

[11] enmbodiGEntlugfatéd@e Riu@s Mtlle HRY SNFIEN. reBHEEd M E irlfdMation storage
According to an aspect of the present invention, there
i smﬁ%m ded an information storage nedi um on whi ch

(121 mul t gr@ngl g lﬂ(%kehﬁg}ﬁﬁ ro¥§'r&ﬁo@mﬂgeﬁu?ﬁra%QOP&mtnlégglyWb&cmg
data is recorded, wherein angl e

c ofiini aseerdingtte an eabedimBnio ke preseihinoEntigii:ch i ncl udes
[13] at | gasly 19%? g{hgﬂlﬁ%tﬁh% NEAnSiR©F dRAGHRLD ind¥dad BEredahing

of one an
jumping of a pickup;

[14] FIG. 5 illustrates a structure of a clip file recorded using interleaving to realize
multi angle data, according to an embodiment of the present invention ; and
[15] FIG. 6 is a flowchart illustrating a method of calculating the distance S

ANGLE_POINTS

between two angle points and a length S of an extent, according to an
EXTENT

embodiment of the present invention.
Best Mode
[16] According to an aspect of the present invention, there is provided an information
storage medium on which multi angle data comprising at least one unit of angle data is
recorded, wherein the multi angle data comprises interleaved blocks, each of which
includes at least one predetermined sized packet, and the data of one angle are in-
terleaved with the data of at least one other angle in units of the interleaved blocks,

sizes of the interleaved blocks being integral multiples of sizes of integral numbered



terleaved with the data of at |east one other angle in
units of the interleaved bl ocks, sizes of the

w0 ndosobaaved bl ocks being integral nultiples oPCEFKR2®4/001662

[17]

[18]

[19]

[20]

[21]

of integral nunmbered WO 2005/ 004147 3

PCT/ KR2004/ 001662 aligned units that include packets.

[17] Each of the interleaved bl ocks may include at

| edlsgned meitathgt mclide packelsat al | ows a re- produci ng

appa[i?éhuéf t}lg i ﬂetaI\/QdJ glogk%trfqayri%&rugg gtclgalls? P)néMz?rll Ilee J)ltrjl{qﬂla{l Hlows a re-
to other reprocfuctl on posI‘tions during re&roguc ion

of ptodeciag gpraraiat &, coatinumdeea repfodangbrewpie phgpingiol atithrlbé@oduction

in each of. the interleayed bl ocks bei,ng i.ntegral . oy
PSR ERe hrodsEPn 8F the raclsdilina guthi oL angly pgipts includible in
Aceohdif fig: in@rlamaidttscka dp@gtintofrat Meltiples HF A tnuinbdr T iheodigned
there is provided a nethod of recording nulti angle

dat™"t hat i ncludes interleaved bl ocks, each of which

i ncl udesrdaly to hB@Bér Rp&t INHeHrehithvédidh, @bled¥WBro¥ided a method of

reproduci ng apparatus to junp to other reproduction .
po%eicf)lidé‘i’ﬁsm qngkj: daa t&a&@gﬂu@m@l@med@@%, each of which includes at

| Nfeg&l RRUhAE polnd BralBIARDa RPRRIUL S B parg @SR fuldpdo Bth ducti
di stance b%t heen élngl e p%fé%t's;' cgn‘ggnsati n}gdr?)o? ar$r'r'epro Henon
of pPesdtions slupag datp eproduntions wsehgdinterigmdeg.gheimgthod comprising

PR O P BRTGHES CAABLARNG, RER A behln o
angepubasi dilst_snctemndmerepmﬂec_rtioadvlmﬂh u_ﬁa’l pacikhad;mipgisbi_gt@bm eldthe in-
WhER 2 DAFSHR! Gl RRIER trab IR NYHAL SEARES, & Qs Wb &Nt B8aved
re--producing apﬁara us can Jjunp duri l%g Jat &

r epiiiothacisiobrinesl velioml d @rssibledongost poppalg distasce towhichuibe re-

' [ di st i. by t duci r t us;

LR PR P HRGT e 0 ditnt 08 CTRACESH A REBEHE) el 0 a
beté]mﬁmnmqmg}biag {aﬁkambs g?@d b@ tl:iﬁh@’gﬁitdu@ihg at flus;Pad :’ﬂﬁaﬁing in-

an recordin e mu I, an e ata on e Interil eave

bl @@&%V.ed[bf@ﬂkg Ret<drod 41@ disngbety HiEe BRIpl P i of angle

Pr S8Rt ard M in@Mhe lRT SlSddM 8 tiéafcABaveaPRRKAt us for
reproduci ng multi angl e (%ata stored in interleaved

bl ocR&cordmgHo yet anrtheR aspeaicQf ihrresant [nygaiion thergisgiravided an

POk Harhd ﬁ%é}ﬂ%&&ﬁlgﬁﬁﬁﬁraggllé%agaosé&)rgm R rRL &I blocks, %aﬁg of which

reproduction osi tions during data reproduction,

appaiudeust leashpnd gighygpeint dlpoiingthgmpparates hjunpda @gher production

gt Eing Shrefiudofl the palllhEBnh 1% ek 68 which
corrpds thesnilinhegle daapahdd lodks ,whedcsiors thehieahmulticdngthedata, wherein
at .| east one redet.er mi ned si.zed, packet nd.t he

o R B8 o BB S I B PR B 25T L BRF ieffgs atreastone
dapedeatrahed @ast paoke, atdide amglgldetaiofi on®ange afe interleaved with angle
interl eaved bl ocks, sizes of the jnterleaved blocks

befti% Ofe?ﬁl‘éﬁnt are ﬂ‘ﬁf”{ *}nﬁiee@ ugfts Qf ‘ilzfg 1661“’* HoeGr dresiil ieingglcaved
al bigblcbdiy infegtdatuliifled tkezes PAGKELrsl. nuvBe@d fained units that include
Invention [20] Reference will now be made in detail to

t hBafBodi ment s of the present invention, exanples of

which are illustrated i Mddie f5CHRRAYIOAY dr awi ngs,
wherein like reference nunerals refer to the |ike

el enBategench malh gpybe. maigdn defpidén thesmbodipgnts of the present invention,

examples of which are illustrated in the accompanying drawings, wherein like

reference numerals refer to the like elements throughout. The embodiments are

described below to explain the present invention by referring to the figures.
FIGS. 1A-1C illustrate multi angle data recorded using interleaving. The multi

angle data comprises a first angle data file 110 as shown in FIG. 1A and a second angl



descri bed bel ow to explain the present invention by
referring to the figures. [21] FIGS. |A-1Cillustrate

woriosiooanyl e data recorded using interl eavi ng. POTER2004/001662

[22]

[23]

[24]

[25]
[26]

[27]

[28]

multi angle data conprises a first angle data file

110 as shown in FIG 1A and a second angl WO

2005/ 004147 4 PCT/ KR2004/ 001662 e data file 120 as
sheodetaifilc F2(Gs shBwnhat1Goifi tiahceniadh endipbedeo((AW) ddsit far respective
for h&s n T fh 1 St Aan n

da%%gl? : I@gé %1is¥8nd o gﬂ_(g%ngae gﬁ% eflnlgt%e? 13§ 9113: aqteﬁlagely and con-

t | nimouwslyyrecerdar mem aren 0 elraganfbathtah Magern’healmratas elown in FIG.

anff 07T TR R GOt words 8 i R0 oGR8 Cha is

angl ®ardiat 2 dré Hesdedidd predbtckathedrnitsvd e prddatePmined units are
predeterm ned units and tH redet er m.ned unl ts are

r eEEPIYEH UHER ARYCTIGRVENS SSETHEEYAR PHUP 0§ R yePradysinadnpaggfus is not
a feQRIr@Hiecihing LRRA@tMcitd rdd@ldatal #ehifdd bAglRRMRnAngle views are
| ar ge di st ance to read data at a changed angl e when

angflaBeed. dheschir flaraieempet AN icRe REBYIUGHRIF ant eel ng

S ea@@@ﬁ&@&é&%&t Ui bf aﬂlg}%]daﬁaiﬁﬂuﬁéd?ﬁ%aﬁ{ LRl BRiHe iRformation
angl e data included in data recorded on

i nftoraganicdivm wiieg mtpslepsiaR ismelrstoddo ah e eXlemly Inn@e icase of a digital
re i ;

[ SHESHALIAS, DRBTRHL SNy 0 1§25 Ry dodh i Aluved it Th
eqisi thalegfets indicates fath eedoededed adné sy stehin azuthouta pauh‘e Accordingly,
eXtu%(gur%g (g}da ppallé}su X ficco %%8 ng agparatuzs"to ot&lg T e tents 18 re%ulrefi to exactly
t heead eptraddtddta eppagajuatiad. us to ot her ext ent S i s required

to exgct].: ad,data.for |on 23] FI
5% PFRE dab RS AP 0h SaERES S edfbrdaitar thSrmation
I eQ16Fage ehedinaP00. INnOAk&)mtrb@ﬂ indida@dsadsit stedﬂnwaangﬁang lAgphAMity of
streamindicates a bit stre co ural ity
Of SOUSCH RACKC Ry ¢ RUFTEC PIK %‘é add?, &a&n&&?tﬁ% 1&@&%&%8 byte MPEG-2

pagk@bok Rikan (I8)Wde S 42byk8 Bedutét. gn WBRGEIZ2dath [2RSRB@ sector units in
stream (TS) and a 4-byte header. In general, data is
st ¥ BdOTRLIgR BB WFILEN. (A scC 1§ Abee Ll offeserdinggelile. In general,
Medi i@y sfhrs€ G LDVISis20R8 ks }H'ﬁ'[%t TREs, A 866 Ak Bgn 1sfeH o€ several
In general, a sector stored i a DVD Is 2048 bytes
Ioﬁgﬂﬁmﬁwkﬂsa sector is conprised of several source
paC kﬁfé; d3 1[s %ﬂm;ﬁ f%d b% dksd1 rﬁh@h n§ 8&1109{%9%@&&&1% Iaggaﬁﬁessly re-

a reproduci ng app ara r seani'ess pro I ng
dapmdudies datai RefetrmgRb CEIG33 ddalt $OIS¢1 or Hdlnfomanon storage medium is
infor t|on st or. e b eadln ni .
3 ﬁea rﬁ%dm%gr&?gfq %n(fj the'il {e,aéindg r‘ﬁ 1ts ?rgrclis i18d [ Lto. aeread gﬂﬁeref;éo via a
33@erm<mla10ndlﬁm3d01 "Hid rend bwifér 33PQs usedeo beﬁeir dvif §teram3BA is to be
is used t fe stre t is to, be )
i A5 dlengug by i The fon Rafadielt panis prapoduction
g uafeamueeg JSRANE 668 picROS @@imltth@fbadﬁl\g&rmtcmoi AGoiieBaep@ketizer

plckup 305 in the re dj ng |t 310. A source
I feun pHeme bi stre s clidend piTli: of s PREets into an MPEG-2

'nTS%ﬁ&&nﬁmpbﬁﬁé%kﬁé%ﬂﬁxﬁQQBEﬁdRQCketS into an MPEG 2
TS packet and outputs the G 2 TS packet. [25]
Par aﬁetwe@@r&rélaéﬁdés bufcrig fsap hglosrse as fol | ows: [ 26]
(a) _%a) RA dﬁtd%tar@{e%f g&taQﬁltn@mfttreé@ﬂH tht ?é:ildfr{gqmltt A8 to the read

reading unit 310 to the rea
buffer 330 via the demodulation unit 320

(b) RTS : A maximum value of an encoding rate TS_recording_rate of an MPEG-2
TS i.e., a speed of outputting data to the decoder; and
(©R o A maximum bit rate of a source packet stream. An MPEG-2 TS packet
M



UD buffer 330 via the denodul ation unit 320; [27] (b)
R TS : A maxi num val ue of an encoding rate

wadoseeanti ng-rate of an MPEGs2 TS i.e., a SpRE€OK&R004/001662

[29]

[30]

[31]

[32]

[33]

[34]

[35]

outputting data to the decoder; and [28] (c) R: A

maxi mum bit rate of a source packet stream An MPEG 2

TS packet MAX WD 2005/004147 5 PCT/ KR2004/ 001662 is

18'8 li3ptheytd longy azchisiclunioh 19$ ia drbydé headdr iy theBIder2 Thpacket forms a
T ur ¢ ck .

mirrarste el bR PPl eR 0o S db Ry R

"R TSssmﬁ@ﬂhatAMaJﬂ n thaltpuiaﬂ"(m &eoelzt(blmffeﬁrBéﬁm the deealdr at a

buffer . 330 to

el a3 it i S SRR Bl SR R e byiri20 s o

t heauseBevdauf di c@d0t fisthepbe sie@dSe theavahbufferdadd docainor .

further be stored in the read buffer 330 for a time T /W

JUW [30] BOCCUPIED , (,nss) x 192 x TS-recording

rate 1000 288 3] FIG 4 is a graph

il 1Bys, @%ﬂ g_’é\%_@m)u x T8t aroedery | matdhe read

buffer 0 durli0®§ judBBng of the pickup 305. In FIG

]genotes a sumof a junmping tine, i.e., JUW

acceg time T ACCESS, and a tine T OVERHEAD required

tor BHG. 4 Wa geaipmﬂugﬁunmg @himCCEnﬁgg 6%3 E(RoEm]HEAD)the ﬂgéauéxgsn ?@ during
E@@H{gogfttﬂgwﬁlr( g@%}l} FIRC/Ecs‘A [132],, 4RSS # SUBPHE IR time, Le.,

St cesk e @n 1 nf {BEhe T St or agguiiBfioUBad tWtferf&8rrecting codes

buf f er )Sﬁli(*)péwgffssfl I'Ted wi tQWERtI%@ read dﬁta Beﬁi&)e t he

pi dilps 48, ¢l Bl sitign hady U 330

nmugt be fill edqvvlhﬁ:th 3%6?83 asospﬂeﬁé%ﬂ ed ?\% Equation (1)

so as to prevent underflow of the read buffer 330.

Tha xiE&C (hytesi/Ber (brs)prevent underflow of the read

buf f I :

P 0 o EROH PAREADRRL s R LS R 3301

nuﬁﬂedswith stieyred) dmu ]b&fo(eZ)le picBG} jurDp t§ 3a¢w Ppotios, the read buffer

i nlt;éebrs Tn%aVI Sﬁllafio ith dg é’l ésesp%mﬁed %r{ E(ﬁ)uafuloln?l)rs%ca%rtg Sr%vg&t ubderflow of
the read buffer 330. That is, in order to prevent underflow of the read buffer 330, a

length S . of data that must be read to the read buffer 330 before jumping of the
READ

pickup must satisfy Equation (2).

T runge G1S) X Ry, y TS _recording  rate(bps)x192

Spaen Dit) 2 ;
1000 R, (bps)x188-T5 _recording  rate(bps) =192

.. (2)

FIG. 5 illustrates a structure of a clip file recorded using interleaving to realize
multi angle data.

As described above, respective angle data of one angle are interleaved among angle
data of at least one other angle to reduce jumping time and response time for angle
change, thereby seamlessly changing angles. As a result, jumping is required not only
for angle change but also for normal playback at a same angle, in order to detect and
reproduce desired angle data. An interleaved block is considered an extent of a clip
file. An extent may include a plurality of angle points allowing a pickup to jump to

other angle data. Accordingly, a length S of the extent in sectors and a distance §
EXTENT



mul ti angle data. [35] As described above, respective
angl e data of one angle are interl eaved anong angl e

walagoaoofi4at | east one other asgle to reduce j uPEi/R§2004/001662

[36]

[37]
[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

time and response tinme for angle change, thereby
seanl essly changing angles. As a result, junping is
requi red not only for angle change but also for
nor mal pl bethacktvat argls pemetsamgl satisfynE@ratien (3)o det ect
anﬁVGLErpé'g"foduce desired angle data. An interleaved
bl ock is considered an extent of a clip file. An

extsent, MBac:d Ay ute(a phOsg| ity of RBgLL- poRitEsad)x 3
allowng a pickup ta.jMR.4 0 ~ Ot her angl e dat a.
Accordingly, a length S of the extent in sectors and a
di st 8Hce S EXTENT WD 2005/ 004147 6 PCT/ KR2004/ 001662

ANGLfp £ gl[%\%—§ R gg‘ilé Wota24HWe IRFIOL § HY ftle f?f%@ﬁj\.kvrﬁlfg)festrictions:

Equat i on S ... ., (sectors) = {°( 5,

Ls_, b, the clipsfile Tgmihe lopaipy onglayy: x 3 in O7 eve?& (3)

[37] : i i i . i .

5 1T EyEld B ik nfle Rt nBIALE SR IO Y0 I tizncd

f i wehnlignedoaits olf atled alogned unéyod ian ef83@ is (ipi qompkatemtfgledfwith input
mu) 1 | t tar i e Lt .

pe Bl b B cOBl s TR oL ot AR BRLEN AR

of patkextent i s not conpletely filled with input

tran rt .streams, an unoccupied ace.of .the | ast

o+ onB b EBRT | g e Brndnierat BRARPe: 4 R spyree packet
eapé]g.dirﬁégaﬂqsﬂﬁplieioﬁmj lﬁgtct]e%hd nul tiple of la I elng_t hI of

a source packet e.g., .integr mul tiples

of 1£§Q/%61§Ft1€n%tﬁs E%@E%‘F E\ﬂex(eln(,)a tf)tﬁgmrng)ﬁbf).ﬁarg?eo?oqltﬁén Hle extent, and
eximid eha@gﬁ_ﬂﬁl@|md§ﬂﬂ‘f@@t&h@6ut;?&9ic@uﬂhﬁbﬁhﬁed definB@ irER§Rbns (1) and
and =~ EXTENT angl e change tine nust neet the buffer

ocRupBseples of Balfergraraesders Areshiawniip Frlloving dables | and 2.

ExamphegisRhcdyf f er paLaRkgivo #h8e EG&’WIS ibrie kil @WhO@ngth S
Tabl es 1 and 2avcfe42prsThe di st ance bet ween two angl e

E;)ng t%ﬁfﬂ the etien/t and & thaximerh galue g the aScesANGEE TfagE angle change is
i .
aco el N ERe AR BnPR LMY MR EnEL) 1ile qua fram

wheurrgng apgle goinbinaa ¢urenhesit olbangledaoitnit nf angheddta oay be referred
of ._angl a fr a urren I int..in rrent

o OB Ayl o PRk AR B B ) R

r ef@raspohdstto dan aga pdspeaaive tigglof R&bamlggo GG dfttae data Angle 1-1,

¢ Oﬁlg e%gfgril(P gnél% # %g}r/‘r%e tc(i)rggi:"der(l,lgj e %lilrr}en ol ol? lar?gcllé data and the data
Angle 1-2, Angle 2-2 and Angle 3-2 may be considered a next unit of angle data. If an
angle change command is received before arriving at the angle point 520 after the
angle point 510, the maximum value of the access time TACCESSis obtained when
jumping to a first angle point 530 of angle 3-2 from a last angle point 520 of angle 1-1
after reproducing remaining data of the angle 1-1.

If several angle points are set within an extent, the length S oih of FIG. 4 is equal to

the distance § . In this case, Equation (2) may be expressed as follows:

ANGLE_POINTS

T ang (15) %X Ry (BPS) o TS _recording_rate(bps)x 192
1000 Ripn(Ops)x188- TS5  recording rate(bps)x192

S ovszz_ronmsDi) 2

FIG. 6 is a flowchart illustrating a method of calculating the distance S
ANGLE_POINTS

between two angle points and a length S of an extent, according to an
EXTENT



corresponds to data at a respective angle. Referring
to FIG 5, the data Angle 1-1, Angle 2-1 and Angle

wQ@2dsiep4be considered the current unit of angPET/BRR2@4/001662

[46]

[47]

[48]

[49]

and the data Angle 1-2, Angle 2-2 and Angle 3-2 nay

be considered a next unit of angle data. If an angle
change command is received before arriving at the
angddquoq:mtof mraien@mchh@naRgﬂemrmorﬁIGSQ,Ohe tisenpadi num is

ANGLE_POINTS

yal alfgulg Eltwrﬁ% a\(;e% c%ests tlfne mcm r@%dtao?u%gut%}) dgl' .gj ?cr06crlhn%_mte

I asmn@EglhamopaiBmS%QD Nefct dmlgt}s Alard B af deaa tlrae preadprodungd at the
I ni dat f 1- 43 several .angle
ol BUGRLSTRET 78 e s £ D0 i 10hg Ry SR e
4 taﬂcﬁﬁw@tSﬁQ@) RERD atdiarid stanes gﬁ)up dﬂfplt:thfeS (Ga8®) is between 500

Equat é‘?[ Q@“S af‘%éi?mglt ‘ g@?@gﬁwf af ISHHF‘%'IELWS?I? fgle points

a Rréverhbf se@%t%é@b'@mﬂs hﬁkﬁlm(ﬁﬁ@”ﬂﬁnahgﬁls%@@ﬂ WO is
angle points and a an extent, accord{V%lqufW

ancuNRre with mﬁéen@)@rémd \MSéé@)slfdb@LMtﬁn?e ANGLE_POINTS

PCI/ KR2004/ 001662 enbodi ment of t he present

i nvention. Referri ng to FIG 6, the distance S is
Al\tlaeésrm AmBeditangt at ed wi t 1S @¢t91"élﬂn<%i1:f@é>§/§quﬁi§ntlTO the length A,

t4a t Yed TS recordi ng rate, using
Equatl on g%@ﬁ(‘ %%)(ﬂ&@%semhengmhs A and B of data

that are reproduced at the data output speed

TSrcordnr e for 500 ns
; ES IR Be BB, oot B SAO o T auivaent oitplopeth 5
be¢{S&8én group- of - pi ctures (GODS) i's betvveen 500 ns

and 00 ns accordin 2 sta
e MR DR REER P Mottt Porgs fy 2t BRSRR{FRusfh that satisties that
bei va@bst J@piiB dRiecd REDhaB (<)Th@ikimirh @m‘&hﬁg aRc@cSfdrhe given

?@@gﬁsﬁ%q S&gc i sals @@V@%ﬁﬁ ﬁdﬂ%ﬁal%aﬁ\@ rg%lfaB%ﬂﬂlpmg
t h@gis@h&d ml%pl%dh&ng @f)@frﬁﬂuﬁ ecet B’y @1@ r@;‘}fblﬂl\@ﬂlgeﬁﬁpa?a@ust hR longest

 ength and if | ength A he d| st ance

PGW@%@@P@FW@&GH @y|2e r{g@gle Bwnltqaie 1 8t ah C&Gé pb S Thus the
def gfiflnedmbQ e BAYE ¥GhSNLd ti8nd B bBPSEN 1R gest jumping distance.

Then, the length S EXTENTof the extent equals to INT “ 3 and has M angle points.
(bnsidering that jumping is made between two angle points, angle units, each of
which corresponds to data between two angle points in an angle data unit, are

preferably aligned with sectors.

Tables 1 and 2 show example values of the length § of an extent and the
EXTENT
distance S between two angle points computed using the above method. In
ANGLE_POINTS
detail, Table 1 shows example values of the length S and the distance S

EXTENT

when a scene is photographed at three angles. Table 2 shows example
ANGLE_POINTS

values of the length S and the distance S when the scene is pho-
EXTENT ANGLE_POINTS

tographed at nine angles.

Table 1



ANGLE PO NTS (S630). [46] Next, a maxi mum nunber M of
angle points in an interleaved unit that satisfies

W b@bs/00447 ongest j unpi ng di stance | ess than ( <PCEHKR2004/001662
maxi mum j unpi ng di stance for the given access tine T
, Is calculated (S640). Since the avail able maxi num
j unpi ng ACCESS di stance of a reproduci ng apparatus is

t hyv t+tha r anr ndiiel nA—anparat e +hn | nnAapct rrrr'mmiEnao
Se lJy crrc i C'JI uugol IIU Q'J'Ja.l alt us, crrc 1 Ullucol J UII’JI IIU

di stance is cal cullated by 2 ' Naglre Joupidéstancel) ' M
S .| Thus, the ANGLE PO NTS maxi mnum nunber M can be
conputed using the c t ngesid i dijs @@‘de

Then, the length $ o eS%thtéént e%%%ﬁs@%{;fé% NT h a%e&tors
has Eﬁdﬁﬁ?@'nﬁgﬁﬁﬁs. EXTENT [47]| Considering that

junping i s made bet(leenss 0 BaY| | el Tpoiest 870 @AY || €Tt S30 Ms)
each of which cornresponds to data between t angl e
points in an angle data unjly, ; i d

W th sectors. [d8] Tabred TeLngeS o AL AR AT e

—\/T A

of [thetength S ofanextent—and the EXTENT dirstance—S
ANGLE PG Shet weeR496wdt 8PYMe poidABS G oEPmsed B8THE 1sec
the above nethod. [In _ detail, |Table 1 shows|exanple
values ofpidag | engt Bogy andod g di SEaNCE PedeXTENEGANGL Fsec
PO INTS when a scene 1s photographed at three angles.

Tabe 2 shows exanpi e vaiues [of _the fength|S_EXTENI
and t he WMPance $ ANEIZETPCFNTS |wheffth Rel 88%ene P35bRed seC

togtralnhpd at_nine angl es. Tahle 1 [AQ] WD 2005/ 004147
8 PCT/ KR2004/ 001662 Maxi num Junp Di stance 10000
sectors 20000 sectors 40000 ¥a8bler2 TS recording rate
(TACCESS 210 ns) (TACCESS 270 ns) ( TACCESS 330 ms)
SEXTENT, and Angl e Point Nunber and Length in SEXTENT
20Myps—2496,—4, 500 s 4989, 8,500 ns 9975, 8,1 sec

24Maps 2247, 3, 500 ns 4491, 3Madmegmedulpistail®ge 1 sec

[50]

10000 sectors 20000 sectors 40000 sectors

TS_recording_rate
(TACCE88: 210 ms) (TACCE88: 270 ms) (TACCE88: 330 ms)

SexrenT, and Angle Point Number and Length in Sexrent

20Mbps 624, 1, 500 ms 1248, 2, 500 ms 2496, 2, 1 sec

24Mbps N.A. N.A. 1497, 1, 1 sec

30Mbps N.A. N.A. 1872, 1, 1 sec
[51] In general, extents of a file are aligned with sectors. According to the present

invention, a source packet is 192 bytes long and thus cannot be aligned with a sector of
2048 bytes. Therefore, three continuous sectors are grouped into an access unit. An
access unit of three sectors is a minimum unit where an integral multiple of a length of
a source packet is equal to a length of the access unit. In other words, where a sector
has a length of 2048 bytes, a length of 32 source packets equals a length of three
sectors, 1.e., one access unit.

[52] The present invention may be realized as a computer program. In this case, codes



30Mops 1872, 1, 1 sec 3741, 2, 1 sec 9351, 5, 1 sec
Table 2 [50] Maxi mum Junp Di stance 10000 sectors

WQO®B004eTt ors 40000 sectors 9TS recordi ng_r at BCT/KR264/001662

[53]

210 ns) (TACCESS: 270 ns) (TA- -E 330 nms) SEXTENT

and Angl e Point Nunber and Length in SEXTENT 20Mops

624, 1, 500 s 1248, 2, 500 nms 2496, 2, 1 sec 24Mops

N. #0d ¢¢da segak@s thdt ard theguemB@Miighe RreAent ) ventidi87dh belgasily inferred
se 51] .1 n _general , extents .of fil I | ign

o O ey SEARE s i FO0 S B, Restngn il B3ey Atso, me
s ocngetgracd@Etm ingy b 2tdryd msa dontpyteamehdiabla snaziiumn OV héxethe computer
aligned with a sector, of 2048 bytes. Therefare, three

c oﬂ‘?’ugfﬁ}’o’lﬁ Leadad Greculpd Oy ST F&S’ﬁbﬂ‘il 026%%% ng Ainulti Afigle data
aciessoniilished Tht dor@putseehddbic medidmthdyi Beufy inddiunhacieas a

an integral l'tiple of a.I?ngth.of sou%fe ﬁg@ket

i STRGAFHF 9N BTG 87 optie! feerking meflium. prel yeqqapr waver
wordgwmwhere a sector has a length of 2048 bytes, a

| ength of 32 source packets equals a Length of three

sect Hitgough plew grhodgpentsal the presertapentrpg hayedan shown and

| NY&REHAD i RYu1PBe %@ﬁbéié@@ b%?h(ﬁe SRNRY {fihe RF QM @Hﬁnbgleﬁ‘ may be made
this case, codes. 2005/ 004147 9 PCT/ KR2004/ 001662 '
andl Bsdabsdieahy gheuigiepaitieg {ha thepitediglesing sparitmfdbemyention,
or SEPEob AP ARk hELRREEa R GRS, et on

bel ongs. Also, the conputer programmay be stored in

a conputer readable nedium Wen the conputer program

is read and executed by a conputer, a nethod of

recording a multi angle data is acconplished. The

conmput er readabl e nmedi um nay be any nedium such as a
magnetic recordi ng medium an optical recording

medium and a carrier waver nedium [53] Although a

few enbodi nents of the present invention have been

shown and described, it would be appreciated by those
skilled in the art that changes nmay be made in this

enbodi nent wi t hout departing fromthe principles and

spirit of the invention, the scope of which is

defined in the clainms and their equivalents. WO

2005/ 004147 10 PCT/ KR2004/ 001662 C ains [1] An

i nformati on storage nmedi umon which nulti angle data
including at | east one wunit of angle data is

recorded, wherein:



[1]

(2]

[3]

[4]

[5]

the unit of angle data conprises a plurality of
bl ocks, each of which includes at |[|east one

w@e@deoanTi ned sized packet atd corresponds t OPAEHKR2@kH/001662

a respective angle, the blocks are interleaved with

one other; and sizes of the interleaved bl ocks are

integral multiples of sizes of integral nunbered

aligned units that inclu@fgipaspackets. [2] 2. The

i nformati on storage nmedi umof claim1, wherein each of

t he i nAerhfeaweidn shiragkacdanonivagsh ailtl @abd davninchmifigeat least one
poi nt t hat ali are (EG}%ﬂ%I ng apparatus to continue

dat a r%‘BFW A RAPTeE ‘to other reproduction

posi ti MBInHWI uiigc di@ROAGHSS laqﬂu@ﬁtytdmﬂmtls tdaciaBOWRich 1ncludes at
data, a nunber of angle points includible in each of

the i nleéwogg%eale*&rral@% 816%4 PRF G fOE RN dhd dapiter rggpogtive
nunber yofiethe aligned wunits in the respective

interl eaved block. [3] 3. The information storage

medi unheblagkapie interlganedayith eneeothar: indhst one pre-

det er _'Tél%%ﬁ ezﬁ R odIS ailqulté%}ql?ﬁll n@@@o@&s of integral

conpri ses a er and an MPEG transport stream

[4] 4. nlmmmlvél@n@i uritsdbatdinglgdanthe packatSQI e data

conpri 5. ' TR 1hﬁ&ﬁt}o%%¥&g%$ﬁggl&?1 of% lo(vhefé’ﬂf gh LR ﬁleqﬁjt%rcleaved
at | east one angle poi ovvs a reproduci ng

appar abloskst @rnpplmspntﬂ@smﬂeang}eqmmdhmmllows pwrbcﬂm;mg apparatus to

d dat du
c g :‘rlp 3??061 1nge ‘?etg trreg)ﬁ%cgucggltl \Y\\glélﬁ ]1519][)91{1% 90 oth?{trggroductw% positions during

conpengptddugtidrost taannftf sele bai V@&i’nbt:lhﬁ ah@rgpelis includible in each

di st ance, and repro uctlon Jen a packet of the
nter | SabeelcRbPIog R el 2D At bas Pl e Mignea

angl e mtsnh%d@s@aﬁvémt@rehwscwl ock whi ch limts a
| ongest Ld‘ unpi. ng di stance which the mnulti %I e data

may r edui e NEGIRGRY St%gf‘am@%lﬂ%é&@emdn‘%reﬁb § fhlepg one pre-

than ofci&tdld stli%debael?e% gL By LAY arkt] SnfIREEs Qﬁead%f"@nd an MPEG-
reproduci ng apparatus; and raki ng i nterleaved bl ocks

based dfapfpertdieance between angl e points and a
number 4 of dori o?&ﬁ% nﬁ’gﬁaﬁ é:gﬁt? ?H%ﬁﬁ _I%Mrfe'avéf‘@b%s, each of

dat a on the I nter eave met hod
cl ai m whiohtiegledes at Ivestoormpoglec pginbfhat hikow & teprasicingtappantus to

oi <t anbd e PRl el bo AR (R GERTE A e method

PCT/ KRZcﬁQ#isﬁQi%z usi ng an access tine of the
reprodum gﬁ:‘a\ra g%ﬁand a recorgl ng bit rate of a

data s (F&P stghie %Veﬁgﬁﬂ%lapw ¢laim5, wherein the
conpe n&&tpen@tiﬁlg ifort dneoftdet Battvebrethaeempiithé distance and a reproduction

length of a packet of the interleaved blocks;

computing a maximumn number of angle points in one interleaved block which
limits a longest jumping distance which the multi angle data may require during
data reproduction to be smaller than or equal to a maximum jumping distance of
the reproducing apparatus; and

making interleaved blocks based on the distance between angle points and a
number of angle points, and recording the multi angle data on the interleaved
blocks.

5. The method of claim 4, wherein the computing of the distance between the

angle points further comprises computing the distance between angle points



conmput ed di stance and the reproduction |length of the
packet conprises: conputing a length of the data
wa@eoosaminepr oduced for a firsti predeterm ned tPOBKR2004/001662

a length of the data stream reproduced for a second
predetermned tinme |onger than the first
predetermned tine; if the distance between angle
poi nt sudisg snaickssrtinchelrthe heprodenpighappiratul@nd atrecosding hinrate of a
repr odgqggtré‘a%g the first predeterm ned tine, replacing
the di Stance between angle points with the |ength of

[6] the daé.dlstmethod oegaiodyodetrdinthetdompbngashg forebked@sarbeeaden the

time; and if t.he distance between angl oints is .

or oat et iR Sprine T ane B ef et shiariesy

for themiputiag apemaebethoidadrtinieepadidhcsdrdrladirst pradetdrivtned time
l ength of the (2 ta streamre rodléced for the second, .

pr edet ¥4 {5889 ﬂﬁd%ﬁrea@ TR ofipeedd Pt sarerd PrsdeigEmACd time

angl e RALABaNht MirdthedcfRBinRd Ginet he data stream
reproduced for the second predeterm ned tine. [7#@7.
of the data stream

The nel isadigiang betwean anglegiodnth is smallepipn thedgnadih

MBxXi wfég%&'ﬁp&f foPthe A&t pr@(ﬁkgénenilﬂa‘?li S réﬂl‘ztlcti]%etlhe AKtance between angle

interleaved unit conprises: computing ongest

j unpi npeldisstignde lagtipothe dafg secarurepeqducad fox thy firsipredetermined
and Al S NTS conputing a nmaxi mum nunber of angle

poi nts M’using the | ongest junping distance. [8] 8.

The neif ioddisthng twitwedd, anglegrogits ist greatemtkam thedéngthef the data stream
interl eaved b S e n. . . di stance b e

angl e SOHSRL BT R B o e nft SR LR Tonaan of e

r ecor diaigstirduen meptdducaingl thedatamdgeddraminet einlee spidding the distance

bl ocks, further conprise: al cul at i a sSize of, ea
ot T hebeEeT Fizis SRS 9 be iefitoths 0n Sviht ErofinRalir e
angl e febfd predftgrntih&l mbeber of angl e points, adjusting
t he si of the interl eaved blocks tq in ral.
71 it pf SEhegpetfiog %ﬁ%@ T eesin o Cmpaﬂ%ofﬂﬁ? {rx iy number of the

i ncl udgn ks gslRiseh MM ivteASA cRARK ebAprieed recording
the nmulti angle data on the interleaved bl ocks. [9]1/I 9.S
X X

The net®EWLBE e langasgiumpiier Etangere 2at (anglggumberel)
predeterm ned shged packet is 192 bytes |ong and
conpr i segrantteader and an MPEG 2 transport stream
[ 10] 1ompytingppagxaugsnynder pegnedpintig Musing tiighgest anping
al | ow @igtah&e apparatus to display data at a sel ected
angle fromanong the nmulti angle data during data re-
[8] produc$.iTwe,me¢thed afpgaimat, vehecommphel redkimgg of\Wie ROOK/a0OHEI4Tks based on
12 PCT( 01662 readi n nit whieh reads the

mul ti gﬁg%%sgglélgggt;wegrﬁ 8ngale points A HOh b angle poiints, and the
recording the multi angle data on the interleaved blocks further comprise:
calculating a size of each of the interleaved blocks using the distance between
angle points and the number of angle points,
adjusting the size of the interleaved blocks to integral multiples of integral
numbered aligned units that include predetermined sized packets, and
recording the multi angle data on the interleaved blocks.

[9] 9. The method of claim 8, wherein the at least one predetermined sized packet is
192 bytes long and comprises a header and an MPEG-2 transport stream.

[10] 10. An apparatus for reproducing multi angle data allowing the apparatus to
display data at a selected angle from among the multi angle data during data re-

production, the apparatus comprising:



a buffer which stores the read multi angle data,
wherein: the nulti angle data conprises a plurality

wolkasketl4ezach of which includes at | east one PCT/KR2004/001662

[11]

[12]

[13]

[14]

predet erm ned sized packet, the blocks are interl eaved
wi th each other, and sizes of the interleaved bl ocks
are integral nmultiples of sizes of integral nunbered
al i gnedraadinggmithvelich reallsithe mac kegls dafajaid 11. The

appar a of c b8 ch of the interl eaved
bl ocksgi E‘ﬁfc‘f”éhCﬁSttoreSIQ%earf?goneu %rﬁﬁ datgm nt that allows

t he appa¢rains t o continue data repr oductl on while

junping to oth reproducti o Si ns d .

b oatleons age G RaTAtE » PuRRG R o hiab Michnelues ateast
i ncl udotd @reddicramedd sdfedtpaekdent er | eaved bl ocks being an

i ntegral tiple of a nunber of the integral nunbered
al i gne@ @ﬁ#% aI%[l?Ltf]de*l‘?d with&ch gtheprandt or i ng data for

r epr 0dygdsi oFiihOin(RlcB RNk @FR tdgkdmlififlYs Off sizcdiof et
angl es, the nethod cog‘grl si.n acquiring data

corres%‘é@?& qdgpligaed watsdbad decly copAckeleh of the plurality

of ang{ ?SF he a ﬁgaﬁﬁ% %f LR [ H&vatia eﬁ’crh & tﬁ@ﬁl@é'rfya(f‘&i H@Q&sqmludes at
in interleav l'ocks, wherein the data of each

conpr i kes:ong atlgle pomt Fhélp pléncthe gppanetus toegeatinyodaty rﬁ@roductlon

por nt sy LAHER PR bR pR I irR reffiiion of anete dac

whi ch anwdpr oﬂwglmgomppmlmhbb mayclhﬁ tlscehmerteiavai Blocks being an

instru it fro n

pl ur al ll‘%l%e)gg f“%b{@cksatnm%%o eﬁ{e raﬁ lr]%l% e&ﬁ n&‘i I%llast he

pl uralil. yAmafholdIocﬁ@iosmgWhtarfer mprcelacdmrﬂlsfgj @emmfmh aipdurality of
al i gne th a.be nn| of a.respective sector of the
recor dg‘#\g%@?%?ﬁ tpﬁ%cﬁléﬁrgubgf each bl ock conprises

a nunbgiquitfngniek&irfespdnditat @ thasteAd framtcatiabf the yrivdity of angles;

bytes e uaI to an integral nultiple of a recording
capaci 3 of a sector of the recording nedium [13]

13. ThgofiBt thediaffonCd RtHdI médirh e IntGRAPE] SloAEs, wherein the data of
determ ni n<l; a data |l ength of the respective bl ocks

based eashdlogkewdprigs: the plurality of angl es and an
expect g, ﬁﬁ”%bﬂ%&ﬂldlﬁ@@letsb% fRin &Q%s@%&%% jeNghd

appar at us. The nethod of claim1 further
conpr i ditaépr acratrb@n oftangly peintayhiehridenih epintt rathwhighgindor to

FF)’OCIT/n f< Rﬁ/ﬁ%ﬁ%&%&@éﬁf&%& % g@&%c@@é@%ﬁstﬂa@ted to jump from the

data in the one of the plurality of blocks to the data in another one of the plurality
of blocks, wherein:

each angle point is aligned with a beginning of a respective sector of the
recording medium, and

the data of each block comprises a number of packets of data having a total
number of bytes equal to an integral multiple of a recording capacity of a sector
of the recording medium.

13. The method of claim 12, further comprising:

determining a data length of the respective blocks based on a number of the
plurality of angles and an expected maximum jump time of the reproducing
apparatus.

14. The method of claim 12, further comprising:

calculating a maximum number of the angle points based on an assumed



maxi mum junp tinme of the reproducing apparatus, a data
| ength of the respective blocks, and a nunber of the

w@bwsab41sy of angles. [15] 1513 An i nformati on BCDKRI@®4/001662

[15]

[16]

[17]

[18]

medi um on whi ch data for reproducing a scene from a
plurality of angles is recorded, the data conprising a
plurality of units of angle data, wherein: each unit

of an gm@xiniluna'wmmtﬁpﬁ io§ g reprptluning apparasis, bldo@Kengtie atthe respective

bl ock felojuelg ngwﬂ)ereﬂflr ur‘ilﬁtyofaﬁ fgrce packets and

correspondS 0o a resp eblve one the plurality of
angl eslankh mfemrr&ort stnmgé nedam éohehivhaeaksoareproducing a scene from

corpr 1 Sauralie Pl st BR P BrBHRS A Pl Of units of angle
recor ding wmanum a length of the int egr al nunber of
sectors e | ength of ap i ra er of

sour ceeaﬁﬁ g?%f' angle ﬂa‘a&ampﬁseé écn%ursfa&gtb? A qaﬁ%ggtﬁk famprising a
of angp@rdliaf 8f @Rufcel pALRI BRVESre \th)dﬂﬂh@at@hi 184 R8iive odeldilthe plurality

16. A nethod of reprodum ng nmul angl e dat a,
conpr i 2l Hglesapg disape tine WPt i angl e data conprising a

pl ur al it yiRks Qlleqﬁééaei\rearwla{l&leqﬁhé storage medi um and
a data stream wherein each of the 1p| urality of bl ocks

i ncl udesshanterlesyse bingl cpnpidses en mtpgrdl rinber gascriers ofttherecording
bl ocks gt nterl eaved with each other, and sizes of

the interleaved bl ocks are int egral mul ti pl es of sizes

of ina Eggénl ofieringaged nainbggrd deasoris isequahto 4 lengtheé an integral

packet e _data; and
depacke lzgfngsoblgcg pe%s %n%ﬁwaedn‘g %afcg;%g(% da

cor r esponditsngf ztngleadam hleantedezsvreg Iwatht @ach other/ ert the

buf f er dat a i.nt.o eani es roduci bl.e packet
ot r ean A B9 o1 o BB ahe gl SO oy e each
of t herehding {tﬂleﬁ@ﬂl@lchn@ldlﬁ@cmlﬁﬁisugeﬁplaraﬁw drelodks fﬁﬁgér% of a
p0|ntseua to an integra ti unber
the i nft %lrneﬁu%aéw@ddaéﬁ*?{ whfet eacaﬁé ﬂiew@ur'%&m&gﬂocks

f ur t hefncREBPAH ISR 0Ol dtbtinfifedt Pzd PRk AJME BISHRE areQhtefBSed with
sel ected angle while {lﬂé ing froman angle Em nt in a

bl ock ¢agbiomsradaizss of the inerlerved floghyire iplegrahpuilinlfs @l sizes of
poi nt in&g@al%‘tﬂﬁ&e@ g uﬂﬁg ﬁlapfncﬁfaeﬂ)gﬁletssel ect ed

angl e. The Tret hod of claim 16, wherein the
bufferb&f@ermmregémultbalﬂgledmﬂga@n amount of data based

d
on 2. JaGek Ry acklep BN o ANGHE M e By LBLE i o
packet ccmvsﬁalm bidteacddrda ingo avoamiessiydepmyugihlegadisit siregn.

t he mJ he.one of the storage
nmedi um‘zalr;r %ad(?ftcéf% reamﬁlerem

each of the interleaved blocks includes a nunmber of angle points equal to an
integral multiple of a number of the integral numbered aligned units; and

the method further comprises continuing to reproduce data of the selected angle
while jumping from an angle point in a block having data of the selected angle to
an angle point in a block having data of another selected angle.

18. The method of claim 16, wherein the buffering comprises:

buffering an amount of data based on a data rate of the read multi angle data, a
rate of converting the buffered data into the reproducible packet stream data and
a maximum delay in acquiring the multi angle data from the one of the storage

mediun and the data stream.



