HI ERARCHI CAL AND REDUCED | NDEX STRUCTURES FOR
MULTI MEDI A FI LES BACKGROUND [ 0001] The present

WO paoe16313h rel ates generally to nultinedia filBGT/HSZH08/083816
nore specifically to the indexing of infornmation
within a nultinmedia file [0002] In recent years, the
pl ayback of nmultinmedia files has becone an integrated
part of the average consuner s daily life Cellular
t el ephones, DVD pl ayers, personal conputers, and
portabl e nedia players are all exanples of devices
that are capable of playing a variety of nultinedia
files Wiile each device may be tailored to a
particular nultinedia format, the extensive
proliferation of these devices encourages a certain
| evel of interoperability anongst the different device
cl asses and categories Likew se, there are certain
features such as fast-forward, reverse, start, stop

and &ause whi ch are eercted to behave simlarly
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for random access fast-forward and reverse playback of a multimedia file, which is
sometimes referred to as “trick play”. Performing trick play functionality generally
requires -displaying the video presentation at a higher speed in forward and reverse
direction, and resuming the overall presentation from a position close to where the
viewer terminated the video trick play activity. The audio, subtitle, and other elements
of the presentation are typically.not used during trick play operations, even though that
can be subject to a device's operating preference. In accommodating trick play
functionality, multimedia files typically contain an index section used to determine the
location of all frames, and specifically the video frames which can be independently

decoded and presented to the viewer. When all index information is stored in a single

location within a file and linearly references the multimedia information within the file,



decoded and presented to the viewer Wen all index
information is stored in a single location within a
w0 pdoe/oema7 | i nearly references the nultinmedia PCT/US2008/083816
information within the file,a player nust seek to a
specific index entry in order to be able to play a
file. For exanple, a player that is instructed to play
a multinmedia presentation at the hal f-way point of the
presentation typically processes the first half of the
i ndex data before being able to determ ne the set of
data points required to comence playing. [0004] The
i ndex section has many other potential applications as
well: it may be a necessary elenent in basic playback
of multinmedia files that exhibit poor mnultiplexing
characteristics; the index section may al so be used to
skip over non-essential information in the file; also,
an index is often required for the resunption of
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cue daf'a¥and a hierarchical index, the content data
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r equ%Eé] In one embodiment, a method of playing back content by a playback device
stored in a media file is provided. The method comprises providing a media file to a
playback device, the media file having content data, cue data and a hierarchical index,
the content data having a plurality of media frames, the cue data being associated with
each frame of the plurality of frames and the hierarchical index being associated with a
subset of the cue data; decoding the content data by a playback device; displaying
content on a display screen from the decoded content data; receiving a user request;
locating the index based on the user request; and decoding one or more media frames
from the subset of the cue data based on the located index.
[0007]1  Inanother embodiment, a method of encoding a media file for playing back by

a playback device comprises incorporating seek locations with content data, the content
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| ocating the index based on the user request; and
decodi ng one or nore nedia frames fromthe subset of
W@ b@opea3tlat a based on the | ocated i ndex. [O00OF(T/US2008/083816
anot her enbodi ment, a nethod of encoding a nedia file
for playing back by a pl ayback device conprises
i ncorporating seek |locations with content data, the
cont entdat a havi ng audi o, video and subtitle tracks,
the seek locations identifying particular tinestanps
for particular frames within the audio, video or
subtitle tracks, incorporating an index referencing
the incorporated seek |ocations; and creating a nedia
file having the content data, the incorporated seek
| ocations, and the incorporated index [0008] In yet
anot her enbodi nent, a system for playback of a nedia
file conprises a nedia server configured to transmt a
nmedia file having at | east one index having pointers
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within a multimedia file, the index having a plurality of index data-points and the

ty

multimedia file having a plurality of frames and a plurality of cue data-points having a
time stamp and a location of a specifivc frame of the plurality of frames; loading the -
located index into storage; locating an index data-point from the plurality of index data-
points based on a timestamp; and locating a cue data-point from the plurality of cue-
data points based on the located index data-point.

[0010] The above-mentioned and other features of this invention and the manner of
obtaining and using them will become more apparent, and will be best understood, by

reference to the following description, taken in conjunction with the accompanying



based on a tinmestanp; and | ocating a cue data-point
fromthe plurality of cuedata points based on the
wo owaned3t’ ndex data-point. [001 0] The above- nRCIt/US20681083816
and ot her features of this invention and the manner of
obt ai ning and using themw || becone nore apparent,
and wi Il be best understood, by reference to the
foll owi ng description, taken in conjunction with the
acconpanyi ngdr awi ngs The draw ngs depict only typica
enbodi nents of the invention and do not therefore
limt its scope BRI EF DESCRI PTI ON OF THE DRAW NGS [ 001
1] FIG 1 is a graphical representation of an index
structure within a nultinmedia file in accordance with
an enbodi ment of the invention [001 2] FIG2A is a
graphi cal representation of an index structure
foll owi ng the audio/video data of a multinedia file in
accordance wi th an enbodi nent of the invention [0013]
FI G 2Bwings. arhg trapihdsGiadict bty @S editbadinh o 0@ the aRlentishd@X do not
stru aved within the audio/video data of a
ﬁ%¥%$EM?E$E%Sn accordance wi th anot her enbodi nent

of t@@.ErJdaeesmohmHE[DQA%e 4] FIG2C is a detailed
graphi cal representation of an index structure
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[0014] FIG. 2C is a detailed graphical representation of an index structure relative to
other portions of a multimedia file in accordance with an embodiment of the invention.
[0015] FIG. 2D is a graphical representation of an index structure relative to cue data
of a multimedia file in accordance with an embodiment of the invention.
[0016]1 FIG. 3 is a graphical representation of index structure detailing bit flags and
associated data filed within a multimedia file in accordance with an embodiment of the
invention.
[0017] FIG. 4 is a graphical representation of index structure providing time codes
and offset data fields within a multimedia file in accordance with an embodiment of the
invention.
[0018] FIG. 5 is a graphical representation of index structure with time codes and
multiple offset data fields relative to a size data field within a multimedia file in

accordance with an embodiment of the invention.



and offset data fields within a nultinedia file in

accordance with an enbodi nent of the invention [001 8]
WO-2@@9H63137 a gr aphi cal representation of index BCF/US1008/@83816

with time codes and nultiple offset data fields

relative to a size data field wwthin a multinedia file

i n accordance with an enbodi nent of the invention

-A[0019] FIG 6 is a graphical representation of index

structure with tinme codes and primary of fset data

fields within a multinmedia file in accordance with an

enbodi nent of the invention [0020] FIG7 is a

sem -schemati ¢ network di agram of playback system for

streanming and fixed nmedia file playback in accordance

wi th an enbodi nent of the invention [0021] FIG8 is a

flowchart of a process utilizing index structure

within a nultimedia file in accordance with an

enbodi nent of the invention [0022] FIG9-1 1 are
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DETAILED DESCRIPTION

[0023]1 Turning now to the drawings, multimedia files including indexes in
accordance with embodiments of the invention are described. In a number of
embodiments, the index is a hierarchical index. A hierarchical index is a representation
of index information in a form that provides a coarse index to a few predetermined
locations within the multimedia file followed by a further refined representation of the
portions of the multimedia file. In many embodiments, the lowest level of the index is
sufficiently granular as to identify every frame in the multimedia file. When a
hierarchical index is used, a player need only request a small amount of relevant index
information in order to commence playing a multimedia file. As such, the hierarchical
index lowers the memory footprint needed by playback devices to effectively seek and
perform trick-play operations on a multimedia file. Additionally, file load times for
playback are reduced and trick-track load performance enhanced. In one embodiment,
the hierarchical index has index information that includes offsets into cue points within

a multimedia file with timestamps allows lookups to be fast and efficient.
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sufficiently granular as to identify every franme in
the nultinedia file When a hierarchical index is used,
w@2pbayas’ need only request a snmall anmount of PEI/ES2008/083816
i ndex information in order to comence playing a
multinmedia file As such, the hierarchical index |owers
the nmenory footprint needed by playback devices to
effectively seek and performtpck-play operations on a
multinedia file Additionally, file load tines for
pl ayback are reduced and trick-track | oad performance
enhanced I n one enbodi nent, the hierarchical index has
i ndex information that includes offsets into cue
points within a nultinedia file with tinmestanps all ows
| ookups to be fast and efficient[0024] In severa
enbodi nents, the nmultinmedia file includes a reduced
i ndex Pl ayers in accordance with enbodi nents of the
invention can utilize a reduced index to rapidly nove
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[0025] A nultinmedia file containing a hierarchica

i ndexersrcraa@bekance Wit h an enbodi nent of the
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hi er wr&hgywmrair&gg)fndiaﬁ Q'Lé&ggrg’est layer 18 of the hierarchical index includes
a small number of references to pieces of index information. The middle layer 20 and
the finest layer 22 each include successively larger numbers of references to index
information.
[0026] In many embodiments, the index information 14 interleaved amongst the
audio/video data 16 lists the location of encapsulated audio, video, subtitle, and/or other
similar data. Typically, each block of interleaved index information lists the
encapsulated media immediately following the block of interleaved index information.
In several embodiments, the index information 14 contains information that describes
the absolute or relative location of the start of each piece of encapsulated media. Ina

number of embodiments, the interleaved index information 14 includes the size of each
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a smal |l nunber of references to pieces of index

informati on The m ddle |ayer 20 and the finest |ayer
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references to index information [0026] In many

enbodi nents, the index information 14 interleaved

anongst the audi o/video data 16 lists the | ocation of
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simlar data Typically, each block of interleaved

index information |ists the encapsul ated nedi a
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information In several enbodinments, the index

information 14 contains information that describes the

absolute or relative location of the start of each

pi ece of encapsul ated nedia In a nunber of
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accordance with embodiments of the invention are shown in FiGs. 2A-B. For example,

the index information could be appended or pre-pended to the audio/video data portion
16 of the multimedia file 10 as an entire unit 21. Index clusters 22 shown in FIG. 2B can
also be woven into the audio/video data portion. In addition to distributing index
information in different ways, the hierarchy itself can be implemented as a structure
that points to the actual frames in a file (as opposed to blocks of index information),
which may or may not start with access or key-frame positions.

[0029]  FIG. 2C further details the hierarchical index 21 within a larger hypothetical
file structure MKV file 200. This file structure is made of two primary sections, the
EBML 24 and the Segment 26. In this file structure, the Segment may host the Seek
Head 201, Segment Info 202, Tracks 203, Chapters 204, Cluster 205, Cues 29, and a



file. Multinedia files containing different
di stributions of index information in accordance wth
wepioteirent s of the invention are shown in Fl GRCT/R$20B8/083816
For exanple, the index information could be appended
or pre-pended to the audi o/video data portion 16 of
the nultinedia file 10 as an entire unit 2 1 |ndex
clusters 22 shown in FIG 2B can al so be woven into the
audi o/ vi deo data portion In addition to distributing
index information in different ways, the hierarchy
itself can be inplenented as a structure that points
to the actual franes in a file (as opposed to bl ocks
of index information), which may or may not start with
access or key-frame positions. [0029] FIG 2C further
details the hierarchical index 2 1 within a | arger
hypot hetical file structure MKV file 200. This file
structure is nade of two primary sections, the EBML 2
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t he ifmdiex epomtt@t@@‘ pordntcells ¢ e ttasyinber oS peepihts @n a

POi Nt&divkile NioRe RoulildphetiRingt thd feRrehbbh SartidNB & iSthdchdr €
for exanpl V\,pere mul tiple

hi er drch 'cyalfpomtedsOrwerencefﬁﬂf’iu Bf'ér ence or point to
mul t 199p% c@@averoaittﬁm@m% dpqqda i liGuesia diidstineheiat & hierprfical
hi er ada&hin £adrdahda@@i arC@idbdahdiSof the fn@ih @R 6RiBallly Gsedith Ki@ethiQn,

e g ’|nd8(rg ngcgggtahed b?the %Hglor%q}l\erbtl ?er e@%ét%‘io e?fo%r{]?\/hté ttrg(I

unber of cue points In a medi
appr ey é‘t”é“"t“hé‘ie EHEs e fher Bpve eéa“cﬁﬁtel Pt ingexsig they hierarchy
I NCr easepohdve tg @itk sreéd ayid @kodp @chif@e $raEs ifdeftertg me @8ext O

t he (T"HaemﬁQérnﬁ Which a specific frame is located using the index depends upon the
nature of the index. In embodiments where each index in the hierarchy points directly
to video frames, then the process is simple. In embodiments where the index points to
additional index information within the muttimedia file, the additional index information

is accessed and used to locate a desired frame.

REDUCED INDEXES
[0031] Many multimedia files in accordance with embodiments of the invention use
reduced index information. Reduced indexes can be used in conjunction with a

hierarchical index or in multimedia files that do not include a hierarchical index. A
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[0030] A player attenpting to decode a multinedia file
that includes a hierarchical index in accordance wth
wa@eooemtradi nent of the invention typically usesP@TES2008/083816
hi erarchi cal index as necessitated by the functions
the player is requested to perform Wen trick play
functions are requested, the player can | ocate an
index in the hierarchy corresponding to a specific
speed and decode each of the franes indicated by the
i ndex The manner in which a specific frane is | ocated
usi ng the index depends upon the nature of the index
I n enbodi nents where each index in the hierarchy
points directly to video franes, then the process is
sinmple I n enbodi mrents where the index points to
addi tional index information within the nmultinedia
file, the additional index information is accessed and
used to locate a desired frame REDUCED | NDEXES [ 0031]
Many redutet iinmedi@s hotliRGidé mioaBLion ebatengWivirh pled® diuendis

of thﬁorm\ewtm Mgﬁmgdgdfwgeq JNA&X;nh R ﬁ,&g@t.g QL R g ced

|ndexes can be used I n conjunction Wt erarchi cal
i ndeXsPatiop coRgFring s dceiop Pflaéc§55t°h§@’ framesiipt the ieq stage okthe
hi er atefsi gakeyifradex Adeeducesd ard gaxratho@geoneimes nick weke be

| nf Orrl?!&khngmlyg%&ﬁmhdﬂ& tﬁé’%ﬁ&éeph(%?an% u{éUlttdoHPtG'a@ other
information within a nultinmedia file. reduced i ndex

t ypi @BF Py Emedy t°f“Frc5€réﬂ”5tSb°rﬁdh"f Bt %Lt WH “éfo HeEFHHd he
I ocatcaroematm‘ a glece®gamtly dkg\petveaarkesiramed whinepetformidg sicanty of
the agaRss or key-franmes. Access franes are generally

vi de anes that can be indepe

M O T e R e P e T T
ot heprimarpdatpfypd eng-offpetenage providedtittesechse rtrantier streomedf date

t he mltamemminahefmel vihich BEre IF&A4G e printl8Xial a,ae ma,me@ céh

pl ay%r us nayr:ia zgygr t¥ fafll(tatQ]gynghr%mzednplayb%.bbﬁggl rent medla sgveral

perfo unc 8% nURBEF! of
embodinpAEITIERSS, each rpéﬁﬁﬁé Beeximdegtiop soipilyfepthosiedele potss ar
Si NQk&-fake pihd MRT datatlk aof tthepRcandr @fyfieet.s MApleepraydirged

for %%Eineoci)affilet tn§ co(Manugl‘; re%&cret?iﬂﬁingtcorqg;cgmth an embodiment of the
invention can use‘the reduced index to perform trick play functions in a similar fashion
to the way in which a player uses a hierarchical index. The player can sequence through
the reduced index inspecting the Timestamps of access or key frames to ascertain

which frames to render in order to achieve a desired speed.

EXPRESSING INDEX INFORMATION USING BIT FIELDS

[0033] Multimedia files in accordance with a number of embodiments of the
invention utitize bit field flags and associated data fields té) express index information.
In many embodiments, the bit field flags are used to signal the presence of a set of
corresponding variable length data fields that contain index information. Bit field flags
31 and data fields 32 that can be used to express index information concerning a piece

of multimedia information in accordance with an embodiment of the invention are
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contained within the file which may be related to the
primary data type. The offsets can be used by a pl ayer
W@ 200pA6i1BT t at e synchroni zed pl ayback of differeeir/US2008/083816
medi a. In several enbodi nents, each piece of index
informati on al so includes the size of the access or
key-frame and the data-type of the access or
key-franme. A player decoding a nultinedia file that
contains a reduced index in accordance with an
enbodi nent of the invention can use the reduced index
to performtrick play functions in a simlar fashion
to the way in which a player uses a hierarchica
i ndex. The player can sequence through the reduced
i ndex i nspecting the Tinestanps of access or key
frames to ascertain which frames to render in order to
achi eve a desired speed. EXPRESSI NG | NDEX | NFORVATI ON
USING BIT FI ELDS [0033] Multinmedia files in accordance
W t h seownumbers. of tientnedatsseaibsdiodnt, tahet o PY-@eat oA sigbald the e
it Thlntk i Lidishs A ARSACALLIrAIRE B 461 050k R PBLESS

i ndex i nformation. |In nany enbodi nents,
fl agé” G t taaté‘i ’b’h%ﬁcesfar‘i'é’ adF"é'gié?FG’em oftheq implegnensgtions.
cor r éspondi sighe larmaabhiestd 2 Agblate dBiked Skd feldds, iatdetooiveai n

i nde)(mhétﬁﬁr %'Iﬁé !)fQInz fraﬁﬂetis r@idalo% afp!r@-geﬁer%mgd s%ng sig@tsaarefdl neel ds
32 that can be ress i ndex i nformati

ex
concéFRPRGA g‘& gle of W?ﬁﬂe oY 22 P 35 P SIS &fﬁyt?e‘ﬂollowmg
ac corttdlagsdielg T agdfiiombiodixaesite Indfx /tBite Nimheesrield 8th, are used

ar tes h?mrrh.ﬁb thd ﬁies—positﬁn b sizk Lmtor at e R Bgeéatusedao
se 0

addi tr?paeﬁ%‘ul the vq: ue ?egti ? %Nclm tln.g%eﬁ ng ]o_f theeAbPGrlL%ng]Xb(?%lze bit or ]aeld

f 1 agd'earTee s 4 Praunsg Je P'FsdEFEH“'ﬁEHé'TErS'ZEPftti‘erféfﬁey valysyt
t halt whish RGf bd1BE @&k iol e ArameqUhik GWiele?@J adnGR two pre-

I mp rmin i r

i ndi ggtggﬁ g%]lgyprll@%lre-rr %x!arﬁp%e etgéré éte ¥a ue odg %g vgae\lv\'ll'(EW|i§'
det ePiPhey 'W’Féieﬁ'é*rprfsﬁfée & ai‘éth%fpreﬁﬁ%"mf”le‘é?f’éeti 891 REP PO M
a pr e#getspihth tade 8 Bles@fid rejrésess Stedtive dfsktiroa tIREPIRER DBset

sect IVEQIQ QJ b.Hﬂ@ |nti l:altlﬁg th@ remget J?%rtlmtenvﬁygﬁer s%q@ycglrrLa?Qllsc?b

a series of byte fIIovvln flags fiel
addi tpfeéeﬁbF“”B|‘”tt%a”°tf—’?r>¥’é'd(e‘§ri"ée agex p EﬁW%beNﬁ‘ﬁiB‘é‘P?”‘F el d
3 1b the@regenus@dectss odiey Eamasné ridneentndexiposietd fegs aof dtahe

Si Z€ M@ a6 tHobbendwR iAo, RUFHELY 1OFo R e @RatdS &AL frfhnes in a
multimedia file.
[0034]  The number of flags that can be represented via the structure shown in FIG. 3
is infinitely extensible using a “Flags Extension” bit 31g which signals the presence of a
follow-on flag. Here, one bit 31h may be referred to as “Associated Offsets”. Associated
offsets may then signal the presence of a byte value, which is used to determine the
number of streams which correspond to the current frame. These relative offsets may
use the same flag and subsequent index information for other frames in the stream, to

be used for synchronization purposes. The frames identified ‘by the relative offsets,
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represent the value, depending on the setting of the
Absolute / Fixed Size bit or field 3 1la. The next bit,
wa2mploeeasy OfFfset field 3 1c, determ nes the sP@BUST008/083816
the offset value, which may be the | ocation of the
frame. This bit is selected anongst two pre determ ned
byte nunbers, for exanple either a 4-byte val ue or
8-byte value. Likewise, a flag may indicate the
presence of another predeterm ned offset, e.g , a
Secondary O fset 33, which can be 4- bytes and
represents a relative offset fromthe Primary O f set
value. A bit 3 le indicating the presence of a
ti mecode byte sequence nmay al so be present, along with
another bit, Key Franme Flag bit 3If, which can be used
to determ ne the presence of access or key frames. In
many enbodi nents, bit field flags and data fields
simlar to those shown in FIG 3 are used to index the
| ocatwheorplgéd @t cofrécelyyBy privida arsychirbmed prasefitbtioe of DOJ4ieoThe
nu rm%EbTIQ(IS Jnli akks retlmtdatg aile Qr%arﬁ ﬁMb@ﬁ«/Qlﬂé Qthéﬁ'cé’rsz&ﬁ% to the

structure shown in FIG 3 is infinitely extensi
usi NGty SR JYPeERPEALITSA'S bit 3 1g which signals the
presdi®gd offidea mﬁoohdtim/\Femeseﬁﬂeagsiriglenreetwo catrgvelifftet Balukh 4amys be

ref ersﬁoﬂ/q inlFRs. aSm m%ﬂﬁdﬂkﬁg thgdgté\’@EeSor eacﬁ%%@&g QE gﬁjed for an
of fsets ma resence of a byte val ue,

t ﬂé hen si gnal %Y ¢
whi ¢ M &I IR 8> ASTEPHY NS THE hENASEre 8 rﬁ?erbé%\wwﬁﬁl ch
cor r espoifitatTepet flald 3Eig padedtp the ingretrucline Jbe preskrae e @imecode

of f S@di& 3MBYndéS€tnb lsuectaasra akrb@Gin ameram&em.emayiba%%wa

information for othe n the strea sed
for Snﬁ’tcchf)roemetzeanflnegﬁpeﬁlflcaéon ‘lg—or_fﬁamp];er the tTlmecoglerﬁ I fclougtakl

t he redbigedifopal ies wesssirapteanltqynatiyelydhemesknce efie @@toﬁsfc,oul#rw
pr oVind&arySy B GéHo@Nbazie thr PrdRSaRdal It @bnQfmpatksht @ noty tHea R,

subt ITIﬁl %ﬁé \%a@pg opcn)rnﬁyrprgsgnt Qtdelsqndqtgtt ' Y a Iorllrees %F\drnlg %lml nr%u mber

val ue corresp S Yactu
nunb &1026! s t Fosed 3 st of pier d?*frrn@ed Tibasﬂsﬂcturqﬁa@karutwﬁﬁe Aeriberh
r epr esendaetk ysiengr hre pressbiation bigldrar@icafifds@y invadottese did, b

i's SQQM m'ems !):ltlg'lnvgfﬂlonl Qo%tee@%hg@ﬁﬁév vatng%O gﬂ&)(@? Roype

for each frame is indicated for an entire grou
f r amBSPeCBT UK PEFIAMEPPAY fed MRE chteed gl ﬁat'ag the olac time-
f r ametaipyy offtheaindex. basadgnqnalmltvww 8% the "Sublndex”, can point to a relative

offset from the position indicated by the "Primary Offset”. This "Sublndex” position 54 is
a refinement from the beginning of a larger index cluster. Use of various values to
construct a hierarchical index in accordance with an embodiment of the invention is
shown in FIG. 5.

[0037] Bit field flags and associated data fields can also be used to represent a
reduced index structure pointing to a series of access or key frames for a particular
stréafn in a file. A reduced index in accordance with an embodiment of the invention is
shown in FIG. 6. In the illustrated embodiment, the “flags” field 602 is followed byé

corresponding set of size bytes 604, a “Primary Offset” value.606. and a Timecode 608.
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case a " Data Type" field 35 is added to the

i ndex-structure. The presence of a Tinecode val ue 37
W@ 2009M6H18at e t he exact tinme of a frame in an OREr/EHB1008/083816

presentation may be done via a set of pre-determ ped

speci fications. For exanple, the Tinmecode val ue could

be required for all video access franes;

alternatively, the presence of a Tinmecode could be

mandatory on a periodic basis for audio sanples. It is

only inportant to note that the Tinecode value is

optionally present and is indicated by a correspondi ng

bit-flag. [0036] Through a set of pre-determ ned

rules, structures simlar to those described above can

be applied for the representati on of hierarchica

i ndexi ng in accordance with enbodi nents of the

i nvention. For exanple, the " Primary Offset" val ue 50

can point to a specific index position, along with the

Ti medodecesairanes 5dy tymdiydatdlng té fio extatn 4 fitdfmsmgammovﬁ.s

the Ifl@lqeaﬁld Mefﬁgqbrtalllgné"n 'eglnfalfﬁl %e%gucttﬁr@&m r%wmn %98("

can point to a relative offset fromthe position
i ndi c“é?feédhebva’f‘i’?é’f SUEPICGrR Py KA TPRRe 2nd cFhFagtain tg Btk ol
posi trelged Bektd fg tig enpsulaemenks if thefie.t he begi nning of a

| ar QQﬁUBQ]ndIeXS .%Méﬁt% notm%t m£ uyeatfflflg&{ﬁ;e Mallleuief%g; Shables the
construct a. hi i ndex in accordance wth

ra
o TS r o RR BB R el el St Sriet e e erarths a7
Bi t fredeted ahd engeentiond irded sihainedThd aiteof bit Bdlss fem indicaios be
used vifblE @eﬁﬁtﬁﬁﬁ@tanﬂwefpegmﬁdhé DEEX 2 bkt tildEEePRENE RO

o amse%gerseg"eo el mredﬁa alkfoa¥n frames for a particular
streamin a 1fe™ Al v I“fidex in accordance with

an ed®8li niafrringfovt tEIG| Ty espareseie Masbask R in pECqTpaze vh ar
t he ichmbdastertad @@ ieedtiodis RRAb, Tlaehﬁaybacﬁ lsyatg.s"wd inad.dds 502did s

foll %meqbg%on%eq?eg nséplv(o)%q%l;ng/l §ellles aﬁ_e s?ored 0 Lg sfﬁ/egﬂ%a "

Prima set Meco e

acces$ ?Fﬁhﬁgﬁﬁﬁﬁy#yﬁFé%'WV”B@“?@P%P@H@PE'W1ﬁ%%“Fﬁ&hes
I N a efmbddinentt fe@itkg lhaagtadss medid fiesfon @lednedio Wbrckr heludef derzedl
for Ql)nl\pu’&: {ﬁaar@oﬁsxrpgilel:tnmés Jel/ !:eesuch-glag se?tttd’pq:g} 1! gnntgzgaq to a

shown in FIG 6 stores the | ocation of access or
key- PPEAESGRIC AR EBTHOALY THe H°B%Pé&4%?f Y§h ag)2| personal
r el atdgith! abibtge & of @moltithghoeteapgultatdeded anatk siediasetvirg 92

fil €.can communicate over a network 194 that is connected to the Internet 204 via a gateway
206. In other embodiments, the media server 192 and the devices communicate over
the Internet.
[0040] The devices are configured with client applications that can request portions
of media files ;‘rom the media server 192 for playing. The client application can be
implemented in software, in firmware, in hardware or in a combination of the above. In
many embodiments, the device plays media from downloaded media files. In several
embodiments, the device provides one or more outputs that enable another device to

play the media. When the media file includes an index, a device configured with a client

-12-



[0038] It is inportant to note that the use of
flexible bit field flags enables the inplenentation of
woredopfoed1g7 dat a structures which may appear i n PEEUS2008/083816
hi erarchi cal, reduced, and conventional indexing
schenmes The use of bit fields as flags indicating
vari able Il ength data can help optim ze the size of an
overal |l index because not all nmenbers are in genera
required by all frames [0039] Referring nowto FIG 7,
a progressive playback systemin accordance with an
enbodi nent of the invention is shown. The pl ayback
system 190 i ncludes a nmedia server 192 connected to a
network 194. Media files are stored on the nedia
server 194 and can be accessed by devices configured
wth a client application. In the illustrated
enbodi nent, devices that access nedia files on the
medi a server include a personal conputer 196, a
CONS Wppitati@l i@ GEchroitcd SithdB\EMB IirSaCA tidSnvantiBetan tuethd Direx 18
gogn%&Erﬁﬂletﬂ% l?catmn %y\gl%gpéi@o\% QTQheSMe%B aﬁereaorg %lee%le JaQQe

00, d a portable device such as a personal
aSS|§F§ﬁiW9U2 HFFWWWBE¥W@ Bﬁﬁﬂ@ W@Wd%@?pTﬁéﬁdeVT%%%
and triyeuchedtihadesierusestheli@igx 1o deleradATiE pird@toepodtises of Bre media

net \MﬂreKhalgré réqbl?e% rl o$de¢ M&g{é% Ir@k Elg}efuh@lt)regngeéquégl}hogé a
a atemQ¥H206 I n ot er enbodi nents, the nedia server

192 AHE°THE" BEVInEESs™ E oMb &'21%‘”‘8%?“6 ‘ﬁ%‘ apRYEEPHEg-ests
[ 0040rtiorhef Hevedele asiw actoanbrog wrogdol wWat kilows foemctwnloadmg of

appl Is.s?ea.t.d RS adgbadithi 2 nreagmesme@@crhtpro@)e& isQe mﬂn aprBtloJoes
from bll egrgdljhe Inﬁebnet ?omety or2B|tf|'%rrealpavaal¥ble ?({mTwﬁw t(]%ttcrrﬁﬂt org. In

applpu I'N" 50
Cfir mniérre{nb@dnnehtar%mm@oce'ﬁ andfpr greghayrdis et be g¥ed ¢f obteln epegifiov e
In rmwonelsr‘ra@diemen& o thmeddaewe&e pI ays nedi a from
dovm'[(ﬁ?‘ﬁledl?e Jlng?o ffl(lisl ESI;T one em c?deeern?%f ae;JHolt:e%? ofrntepzﬁ']'g the |ndex
or out

devi ce provi nor e
anotﬁ%%mﬁé%$@@‘ﬁ@mﬁFE?eﬂhﬁﬁﬁéﬁﬂam“Vﬁ%HmtHé”ﬁ%@?a"¥¢qe

|ncIudﬂsbaanmﬁdﬁmamamdemw@ea@@ﬂbw@unﬁdmmmihmaapmﬁmm

cl i et ARPI thClbONuelild [ﬁ%cggoqzm&sg Wit ue@@d aohagli ﬂﬁmd.
the invention can use the index to eterm ne

| ocafi BRI EFT AR PoTge EﬂS‘i‘”f‘? YASMR P thepmedipdig fodhe p‘FW@F'@FWe

t he Tmckdsybacladevileain one embodiment decodes the transmitted media file to locate
the hierarchical index (112). In one such embodiment, referring to FIG. 9, the playback
device traverses or parses the file starting from EBML (Extensible Binary Meta
Language) element 128, the Segment element 129 and then the contents of the Seek
Head 121 to locate the Hierarchical Index 127. As such, the Segment information 122,
Tracks 123, Chapters 124, Clusters 125 and Cues 126, although could be also parsed,
can be bypassed to quickly locate the Hierarchical Index. The located Index is then
loaded into memory (113). Loading the Index into memory facilitates access to locate a

desired packet or frame to be displayed or accessed by the playback device.
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used to provide a user with " trick play" functions.
When a user provides a " trick play" instruction, the
wa@leav0es185es the i ndex to determ ne the porti oPCDES2008/083816
portions of the nedia file that are required in order
to execute the " trick play"” function and requests
those portions fromthe server. In a nunber of
enbodi ments, the client application requests portions
of the nedia file using a transport protocol that
all ows for downl oadi ng of specific byte ranges wthin
the nedia file. One such protocol is the HTTP 1. 1
prot ocol published by The Internet Society or
Bit Torrent available fromww.bittorrent.org. In other
enbodi nents, other protocols and/or nechanisns can be
used to obtain specific portions of the nedia file
fromthe nmedia server. [0041] Referring to FIGs. 8-1
1, one enbodi nent of a process of utilizing the index
st rudaog?le The Hidhouwal IAderedéngalifdnbugh fe@.ngpny loVFrhdneryl@Qback S

receigwggs . qm, leJepJons@mmL@m.caevrz&dﬂo RS RE VR RasEeRR, a
nmedi a I uest from a ack device or in

e
part |a% ra"°éf" P 8§74 R Mg 5“9011‘1 C‘Fﬁsew'bere Atk FaA e (
1 11)tore iypeyeni @eatkistigndrdieasivequest e dechediracyfiche, Witthae

medi %dWeM@E loskrugaamrtnsecﬁlmgm ko tBOITE op@eﬁ.hddgm paﬁts lfrar galgn“ek
a acC

gfev:: Egth? tﬁacl(s and not?he tuatl setek Epm(t:ogua%ro?%né t %%H%srﬁf{%fﬁﬁex%ral a
filecueed lmaﬁ@wﬂaheea#ﬂ veer pegtihiecathe fuaglioxa fesiteiZyek ppint- Ghee
such pRyEbMdwee Bicessds @fe B §tichg pdcetdok Came? of thel@ndait&Y Rassile
Ee\(/IE)%;epéaﬁgh%\é\l%'rosve 20 and/oparfl%s ft(h:%?ne(fileli il [1'&{ a:r:shtnglggomt ESM
Segmif¥tdlel Lé’ﬁ’bﬁfse’l’E@e%\r?d 3 Héhpteweqve% ribeci e closfevitetsenr hese k
Head thk Boaded bixathec it rerciitaeinddk @ fiad a6 lahigal nidrirek@s| pdidtequals or

such nea‘;'Jg?an§Ergggﬁan to 'th@fd&Fr@He%Pler%%mt (T{Sggrkéle %l%lﬁ)ﬂlment the

Chapters 12
coul @ Be'agh %fEfC*b%iWé’@H's logatq bprad wb%%éfaa%“wremsgﬁmp of
| ocathe cénkest delin@ plaeCind Galuset rdext, e glhie shedatiddilenidet tics-

t hen pﬂa%@ﬁéi e QuuEBRREYe Ficd. 183, the bQADI DSt Ss (J16‘£1§86ds

facilitates access to |locate a desired
packé’tth”btPe t%/rsg?ﬁ? to be displayed or accessed by the
pl ay Baedk ded i cempriat]e toFH ef éHiearaaica hicesa bointynde xtaitisg feomal |
enoughexfie RNMiedRUETBERI PP BYDREH Time 600 (Hierarchical Index
Time 132}, where five of the Hierarchical Points on this diagram have not been shown.
After locating the closest hierarchical point to the desired seek time (in this case Index
Time 60[]], an Index Position or offset 134 is retrieved from Track Position 133 fo locate
a portion of cues that contains the desired seek point (116}. The playback device seeks’
to the located portions of cues (117) and the cues are read through until an entry equal
to, or nearest and preceding to the desired time or seek point is located (118).
[0045]  Utilizing the located cue, the playback device retrieves an offset value to seek

and find the desired cluster (119). A block in the desired cluster that has a



devices, e.g., low |level consuner el ectronic devices,
to hold the entire Index in nenory and thus avoiding a
wa@emplest3tachi ng schenme. In cases, where the |PCBEKS1088/083816
too large to store in nenory or generally nore
feasible, no loss in seek accuracy occurs. Wth the
I ndex being a | ookup table or nechanisminto the cues
or defined seek points for each of the tracks and not
the actual seek points, the dropping of portions of
the I ndex can cause a few additional reads when
searching the cues for a desired seek point. The
pl ayback device accesses the bit stream packets or
franmes of the transmtted nedia file to play the
audi o, video, and/or subtitles of the nedia file ( 1
14]. [0043] Upon a user request, e.g., a trick-play
request, the playback device searches the | oaded or
cached Hi erarchical Index to find an entry or
hi er asrcdapocdig tipesttp @(ealesitedtirogstame,arge $10, @ivdat@irad¢ e&didadg

tot hﬁﬂ]d@%lsﬁl%yﬁﬂe%yﬁ%k é@@ek Tpé)brgctess(coqtgn@s unt|l|g uQerrleequest
enbodj nment articular hierarchical point is

Iocaf?@pﬁgggﬁf@ﬁg?ﬁ@mbresentat|on time or timestanp of
t he ¢W@mlenthishecerys pitaey eldrifahid FIShie. Trs dierarabigal égéx time ofg00

t Re %F&qfleang(noﬂﬁe merae&tcalqmepétr&{u+ec+<zpIaasﬁret.u@stdegarbed i
the | us

ti me r?ferencg [oa]'-tltgqﬂ_aaﬁus partl(f18 r exinwle thle hndexbpo]?ltlon wﬂ(‘nn the Cues

[ 0044TUCFﬂreG51 i$ @sed| torrenasstirecpeiqulan Ceegtol 159 vhigh cmreéroaf*schi”mal
accesn (RITAe353) e catrARt 150 @ rol§HUa il THRX PdkitiBR152 8d@Luster

( Hi er arlt%hI %agiene:rarﬂlgzént-nton%e %% r)strv\uﬁure qg[?thC-I; m oiqoseveral

(Hlerarc iC Ve of
Hi er &¥€HF ¢alth ®rHrSliagpat hi s dlagran1have not been
showmosAf tee muieatid g vithie s Clesesb may B @dréihds Gadlocp Griott

tot h&i \g—n%r?él gdﬁ/guaﬁ; %Sb(s %1’ 4 c£rLeroLcNg§o &g%remt!rpgc%ggs IAltggféhe

600) , ndex Position or of 34 is retrie
fr omewg'&(y P8 Ydep rruaigs °f6thFr0’E‘éW”é9dﬁ HEPETBRXIBE A8 TS
t hat Cueert adnn® btoblegraesihut et aseektaipoiydimgldbldes) In thhasence

pl ay *afaac&oad%vaug 6t %s,edsspo;smlettma Ic%@rt &ﬂl h&@m.b QAseks sUes
( 117 9 an cues are re

cqual P Segt el eeraRa-BE SEUar R 6B iR RS P a0 me
or sggkcatp@]er@tustprs%p g@alte@lgsw(ad E_loc1891 can be identified based on its time
stamp (Block Time 162]). In case where an exact time stamp is not matched, the Block
with the closest time stamp can be identified.
[0048] The procedure for locating a Block according to a particular time may be
repeated for multiple tracks of multimedia data such that all of the data in the
corresponding Blocks are presented in a synchronized manner.
. [0049]  While the above description contains many specific embodiments of the
invention, these should not be construed as limitations on the scope of the invention,

but rather as an example of one embodiment thereof. Accordingly, the scope of the



[0045] Utilizing the |located cue, the playback device
retrieves an offset value to seek and find the desired
w@bkwsvex1371 1 19). A block in the desired cl ustRCT/URNS/083816
has acorresponding tinmestanp as the desired tinestanp,

e.g., 6 10, is Located and decoded (120] for display
by the playback device. The process continues until a
user request stops playback of the nedia file. [0046]
This concept is further clarified in FIG 11. The

Hi erarchical Index tinme of 600 is identified fromthe
Hi erarchical |Index structure 127 as previously
described in referencet o FIG 10. In this particul ar
exanpl e, the Index position within the Cues structure
15 1 is used to access the particular Cue Point 152
whi ch corresponds to tine 6 10 (Cue Tine 153). The Cue
Poi nt 152 through data in Track Position 15 and
Cluster Position 155 generally points to the C uster
St r uctventien QA whidefarmiifey OBy ths evtBsdahens e0BHAS], bwwotyt the Of
nultbﬂqu@dggggmﬂLpgﬁ@nghe mul ti media data within a
Cluster 160 may be stored as a Block Group 163, where
i ndi vi dual Bl ocks of data corresponding to one or nore
access units of the elenentary audio, video, subtitle,
or other nmultinmedia information exist. As such,
Clusters contain block groups but can also contain
only sinmple blocks. In the absence of a Bl ock G oup,
it may be possible that a Custer can host individua
Bl ocks or a Sinple Block. The correspondi ng C uster
Position 155 fromthe Cue Point 152 is used to |ocate
the Cluster 160 and the desired Block 16 1 can be
identified based on its time stanp (Block Tine 162).
In case where an exact tinme stanp is not matched, the
Block with the closest time stanp can be identified.

[ 0048] The procedure for locating a Block according to
a particular time may be repeated for nultiple tracks
of nmultinedia data such that all of the data in the
correspondi ng Bl ocks are presented in a synchronized
manner .
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[0049] Wil e the above description contains many
speci fic enbodi nents of the invention, these should
Wmoa09es1gonst rued as |imtations on the scope BPET/UK08/083816
i nvention, but rather as an exanple of one enbodi nent
t hereof. Accordingly, the scope of theinvention should
be determ ned not by the enbodinents illustrated, but
by the appended clains and their equival ents. WHAT | S
CLAI MED IS: 1. A nethod of playing back content by a
pl ayback device stored in a nedia file , the nethod
conprisi ng : providing a nedia file to a playback
dqvice, the nedia file having content data, cue data
and a hierarchical index, the content data having a
plurality of media franmes, the cue data being
associated with each frame of the plu rality of franes
and the hiera rchical index being associated with a
subset of the cue data; decoding the content data by a
pl ayBeKs eeMERdS: di spl ayi ng content on a displ ay
screen fir onmtntbenomacpgglepbaemmemby glabyBack dEVRE SNl RG rikdia
user, rgg est . wmQ%ﬂylng | he i ndex based on the user req
uest’ nd decoding one or more nedia frames fromthe
subset of t Reviduge? detiadildias edybeth detre, thoredagth anth oxtent 2.
The JE&t H@diat@fampla ﬁiemcﬂ-lcameé‘xeﬂ.he Bontehﬁdalanqa%g J]ﬁﬁalrt)egfeﬁe@@ce
Vfal tjfﬁazne}%l aétcu%odoia le'r% adslsorugt(e:é WI¥| eac% frpr?ierz gfl,\t_),hce%!.‘gﬁahtynf%raﬁmesoadwd g.
cl ai mrdrehigqieindex ilewgtahecﬂtﬁdefrtm@mewlthﬂcwdiem i ncl udes
poi nters tod&&ﬁng@l‘v—é@or@@ﬁ @ty b E\hy‘ﬂac‘&'ﬂ@ncgem a file and

further compris) ng accessing Lhe cue daja through the

pointers to
met hod of chawwwruwh@qméin the hierarchical index is

associ at ed wediRg @e mél;asa@,&ddafmetutkerdahéarmdl ty of nedia

frames: thr oggpdlnag osnee%rpggrehnlwe laqgagw@sl From thlensgjbes)ét 0 rhge Iugrdgtg]er

baced on the located indox.

2. The method of claim 1 wherein the index has reference values that point

directly to particular media frames of the plurality of media frames.

3. The method of claim 1 wherein the hierarchical index includes pointers to
the cue data within the media file and further comprising accessing the cue data

through the pointers to locate a frame to be decoded.

4, The method of claim 1 wherein the hierarchical index is associated with a
subset of the plurality of media frames through a second hierarchical index and further
comprising locating a subset of the second hierarchical index based on the hierarchical

index relative to the user request.
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conprising locating a subset of the second
hi erarchi cal index based on the hierarchical index

WO 2009063187 t 0 t he USGG request.5. The met hod of PCT/EHB29081083816
wherei n decoding one or nore nedia frames fromthe
subset of the plurality of nmedia franmes is based on
the | ocated subset of the second hierarchical index.
6. The nethod of claim1l whe rein the nedia file has
an upper hierarchical index associated with the
hi erarchi cal index and the hiera rchical index
associated with one or nore nedia franes fromthe
subset of the plura lity of nedia franes and wherein
the upper hierarchical index has a greater nunber of
associations with one or nore nedia frames than the
hi erarchical index. 7. A nethod of encod ing a ned ia
file for playing back by a playback device, conprising
: incorporating sqgk |l ocations with content data, t hg
cont qnt® dat'ee iV airlaaudvisresindeghdng enedr Sergtrietip antes foks,
t he Sealksctatatpluitg of ElRAtHakhYd iIghsdaah tHe @détafsuﬁsietrmﬁﬁ SIS
for particpular frames withi n the aud io, video or
subtitle tracks; i ncorporating an i ndex referencing
t he |ncorporated seek locations; and creating a nedia

Ifi l e hawi ngTﬁethtiﬁbQBt @m ida&ran ,thetnl'bﬁia k.@meipmpaéragm&eﬁéi
ocat ons

x assb]ma’?l wﬂﬁ phe Hlerarc %Eieai(taeéjthe Rfrﬁrchllcrﬁ&dex afsoﬁﬁi wﬁ%I

porat
COﬁ'p?“F@é@"UTen'F@FaI ié‘ﬁ'\ﬁls rﬁrgmathﬁ F%’@Pé)@f lﬁ‘etPWE?éh chudiio frame and

Vi de\@wetel’n&ﬁ‘éﬁ@per%eraﬂﬂ@alma@mga otat&nah e & MBS Bhs ith by,
i ndex ts on mes within the audio,

V|de%”or S5 hax??%%ﬂgxfﬁ “The method of claim9

where in the index contains |ocations and tinestanps
to key fir anesnethddlot erfRodiiys 2 ﬁi@rormyamapifya@fay@ckmel a

fllqmmpmygr|5|ng :
incorporating seek locations with content data, the content data having
audio, video and subtitle tracks, the seek locations identifying particular timestamps for
particular frames within the audio, video or subtitle tracks;
incorporating an index referencing the incorporated seek locations; end
creating a media file having the content data, the incorporated seek

locations, and the incorporated index.

8. The method of claim 7 wherein incorporating the index further comprises

interleaving an index between audio and video tracks.

9. The method of claim 8 wherein the index points only to key frames within

the audio, video or subtitle tracks.
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a nmedia server configured t o transmt a nedia file
havi ng at | east one index having pointers that

W0 2G0eex1de at | east one franme of nedi a cont ent P@U/UKI0N8/083816
the nmedia file; and a client processor in network
communi cation with the nedia server and configured to
send requests for the nedia file to the nedia server,
the nedia server configured to transmt the nedia file
requested, the client processor conprises a playback
engine config ured to locate a pointer fromthe at
| east one index to |locate and decode the portions o
the nedia file based on the |ocated pointer to conply
wi th user playback instructions. 12. The system of
claim 1l wherei n the at |east one index contains
pointers t o key frames only. 13. The system of cl aim
11 wherei n the at | east one index contains pointe rs
to another index that conta ins pointers that
r ef er enclé atThd resfor ofghien Twhars tigfindreaditaindlemtieenandwi t hi n
the tmdisdpftbkgsrakd. The system of claim 1l wherein the
at | east one index conprises a plurality of pointers,
ea ch pointer referenci ng a frame of nedia content
and t he Hl uAsetemtty pefbagol nreradile sprptirgent i ret y
ref er enci ng a6aah stm@mf.mremdﬁaasn@m&mt f.telﬁevmg,r Qteleagf/&'éem

of claim11l | east .one conpri.s
Coarlg%xlhavdlg)gwlmrs%l!lap retfeorelznﬁ at I%astroen efrraré%(o:t]l rHeéilafcro%ent Wlﬂb? %e

medi aedEditet @it and a flne |ndex having poi nters

regeren0|ngaE&ﬁtMExQ%r&h&wﬂﬁ@&@n&@&k@ﬂﬁhmER@kaﬂ@rmd
i ndex
i 1

oLnters .t oar se
e i PR Bl MR D G ARG e YA R o
conpqﬂn@e@d & F@ém‘ééﬁ netfdeite rravastedy tpofliatterrsespr gpmpiiges a
accegsbdck ama&comgutehe; 1heed a|pant§rQFbt"nGmatat led<f oneAhdBBth ROfe Hf
decocg cﬁgthe pgryons of the n(‘?eld% f{e based on t e u)gate%npmlntgr t%)éonlwpnycv!mﬁﬁldusee(r:I

p layback ingtructione.

12. The system of claim 11 wherzin the at least one index contains pointers to

key frames only.

13.  The system of claim 11 wherein the at least one index contains pointers to
another index that contains pointers that reference at least one frame of media content

within the media file.

14, The system of claim 11 wherein the at least one index comprises a
plurality of pointers, each pointer referencing a frame of media content and the plurality

of pointers in its entirety referencing each frame of media content.



mul timedia file, the nethod conprising: locating an

index wwthin a nultinedia file, the ind ex having a
wpkwemei1dty of index data-points and the nul tiP@&HUS2008/083816

file having a plurality of frames and a plurality of

CUQdat a- poi nts having tinme stanp and | ocation of a

spqcific framq of the plurality of frames |oading the

| ocated i ndex into storage; |ocating an index

data-point fromthe plurality of index data-points

based on a tinmestanp; and Locating a cue data-point

fromthe plurality of cue-data points based on the

| ocat ed i ndex data-point. 18. The neth od of claim 17

further conprising displaying a video frame on a

di spl ay screen, the displayed video franme being a

frame that corresponds to a frame referenced in the

| ocat ed cue data-point. 19, The nmethod of claim 18

further conprising playi ng aud i o through a speaker

system iR a TRaseHy Yakind Whrasinias at teast and index qopptisaea coarse

di s i@k 8ling paniaes @mebn&.@e@lnaeyaeahemmaﬂ b arn.ge |b@§%d|n@n

aUdI 6)0|n a{rg{egﬁ |ng(f)rame D QIE Eoﬁéstrtﬂdfsne Iﬂg%;(q}a %I \Htgra Of

cIa|WWTBE$ﬂF$ﬁ%¥ conpr|3|ng di spLa/i ng subtltles in a
synchroni zed nmanner relative to the di splayed frane

and the dis ubt i based on subtitle
i nf or mat ?onp?ehsgsﬁemc%d?gsﬁ Onds '“t eoatge%%F"e I GRPEor t he

di spledvpesdnder emed pomtEELS.ontYrv@cqﬁ@tfﬁmas Bfhe gkdid ¢wnte8 f urt her
conpri sing displaying netadata infornation relative to

the di SHyaygd I dao ecocp amu me aa¥|n angd exmc udedwﬂ{]F|
i nf or mat i on”B&I'AG ed “on me a B R Tt

corr@ﬁﬁ@ﬁﬂ@eﬂ@“ﬁ§WﬁdﬁWQamhta for the displayed frane.

locating an index within a multimedia file, the index having a plurality of
index data-points and the multimedia file having a plurality of frames and a plurality of
cue data-points having a time stamp and a location of a specific irame of the plurality of
frames; ‘

loading the located index into storage;

locating an index data-point from the plurality of index data-points based
ona timestamp; and

locating a cue data-point from the plurality of cue-data points based on

the located index data-point.
18.  The method of claim 17 further comprising displaying a video frame on a
display screen, the displayed video frame being a frame that corresponds to a frame

referenced in the located cue data-point.

19.  The method of claim 18 further comprising playing zudio through a

speaker system in a synchronized manner relative to the displayad frame and the

-20-



22 The nmei hod of claim 17 further conprising |ocating

a cluster referenced by the Located cue data-point.
wQ@300906a3net hod of claim 19 further conprisi ngPCDUS20081083816

a block within the located cluster and referenced by

the | ocated cue data-point.

played audio being based on audio information that corresponds to a beginning of audio

data for the displayed frame.

20.  The method of claim 18 further comprising displaying subtitles in a
synchronized manner relative to the displayed frame and the displayed subtitles being

based an subtitle information that corresponds to subtitle datz for the displayed frame.

21, The method of claim 18 further comprising displaying metadata
information relative to the displayed frame and the displayed metadata information
being based on metadata information that corresponds to-metadata data for the

displayed frame.

22 The methad of claim 17 further camprising lacating a cluster refarenced

by the located cue data-paint.

23.  The method of claim 19 further comprising locating a block within the

located cluster and referenced by the located cue data-point.
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