SYSTEMS AND METHODS FOR FONT FI LE OPTI M | ZATI ON FOR
MULTI MEDI A FI LES BACKGROUND [ 0001 ] The present
WO posensd4en generally relates to nultinedia filRCT/WB10M9/046588

audi o, video and textual data and in particul ar

relates to optimzing font files for multinedia files.

[ 0002] Presentation of textual information can be an

i nportant part of the video view ng experience. Text

informati on may be used to represent the novie title,

chapt e3YSEEMS ANDMETHODSRFER FENTF|LESOREIM|ZASTION

subtitles. Subtitles may be used for conveying the

di al ogue of a vi de6Opr M MEDIA RILERI f f er ent

| anguages, to aid those with hearing inpairnments, poor

| i steni ng conprehension, or to suit the viewer 's
BACKGROYNPent Tistening preferences and at times to present

thedi rector.or even user,, Co ntary j.n_envigonments .. .
(00011, T WEERT IPsPHRT SRV aoPa | BB dr AiaivEd] Aydic. video
and tex0REAAL %adtiﬁgglaﬁédulém‘-éw@ttb%{bti%%i@_g%?ﬁﬂ*&'férl ﬁﬁjllt‘{‘ﬂntelaia files.

audi o and vi ata into nultinedira es I nvol ves

[0002] r urPreeagtafioANGOEH xtga binf srpaticrRgas 1 ahhiensateémtt p&rtt &Xthe video
i nformati on. The run-1length encodi ng of bitmaps
viewingpexwardesean ext friforreatiomayayolie sted tngeprieeentnthermavieditle, chapter
and since bitmaps are a pictorial representation of _
namest sieeqifisciragly dpbr asivgil as peiitles. 7 eptttasemeubrisedipesenveying the
: are_no agdditional requir nt 0 render, the : :
dialog &bt 14 140 BURHNARI 11 DR EnkpBatEsr (o 281 dasie vyt hearing

impair{ni(cea)lr(mfss,i'pnaf_&vﬁéfgﬁi'nﬁdlgogrﬂy&ejn ?ongqq\éia‘{&t 89€%he q}?&ﬁélrsfschpreent listening

ormati o tored a maps, It adap

preferdiR@E! ¥nd OaChAREE St Prid@aetd aiRetbZ draRde@sSuser! @8Mrhentary in
cannot be scaled with acceptable visual results to

enviromukhisphieere 2. infornadidintis @maitablehe problem w th
scal ability, bitmap representati ons are not easily _
[0003] sedyprrablye embeadditg tewibehinfermatian tsugbt s subtilesveith audio and
ctive of cat? ori zation, netadata and

video QtaRMMABITANT ILes IPXRORR TePhde - gicadien Rfan images of the
con A4 AGERBTL 1R RONDGR! BAERTAw S WAL EHIRS ap efigent wa
of storfdgt the: infS 1RSI, RARBS nc@BARIps@are a pictorial representation of the text
rather than a textual representation, there are no additional requirements to render the
subtitles, such as utilizing embedded or resident font files. However, despite its
advantages, because the text information is stored as bitmaps, it adapts poorly to
changes in image frame size and as a result cannot be scaled with acceptable visual
results to multiple sizes. In addition to the problem with scalability, bitmap
representations are not easily searchable as text, which is an attractive feature from
the perspective of categorization, metadata and archival activities.

[0004] The use of the actual text with respect to a known alphabet of a particular
language to represent the textual information, e.g., a title, chapter names, and/or a
dialogue in a movie, is one alternative to using bitmaps to represent the information.

Using text in a movie typically requires the encoding of the text in a commonly

il



di al ogue in a novie, is one alternative to using
bitmaps to represent the information. Using text in a
worpwoe4dyDi cal |y requires the encodi ng of the PERUSINI/@46588

commonl yaccept abl e representation. ASCI|I and Uni code

are two such representations, where ASCI| is typically

used for encodi ng European | anguages and all ows a

maxi mum of 256 synbols, and Uni code is used for

representing over 100, 000 characters and ot her synbols
acceptlslentcp resgntatonpr&SeinsindeUhicstie afrevavd dutianrigpagRstations, where

[ 0005] The displaying of such text can be done through
ASCIl is hepiceley e$echfar ectcodegof uttvipera pargihgesraisl 2 layps iarrag)e'mum of 256

representations such as those stored in True Type Font
symbols; |a@§i Unisngeels, uspd grzr@pbersetnﬁ@geoveépﬂ%%@%@ sebnctermypnd other

problen1e eci a nan1ca||y di spl ayed

Symb°l€ r%’f‘ﬁY%&omp{ﬁ %ﬂlﬁ%h@%%f W?]réii qqa,ggg uni que synbol s
[0005]t 0 'Irh%pﬂ gﬁ% gge%?lgucﬂdfe\ki Qug| lfégg%)g]e chl:’ Il1rthe use of a (r_jmxture of

respo vocabul ari es. ordi ngly,

bitmapl %@nﬂ@&ﬁtnﬁéb %Q%é dep 3 e ARftiofs ZRA htLXthoge nes @ld |Q”Tr®@dType Font
di spl ay system that overconmes the above-noted issues

files. ldowlévar, dtdbize @iahegr odyreasntatiohbienay poseSUMVBBEN) @6P&dially when
Cbnerajléw textual information creation and playback
dynamwﬂt/ed@p ddnet heldszedowithul lehgeages fthateditdize ppeiiedsdmbols to

n_ whi ch d f fil
represtli 13cHUBINabHE RS Mt ESeP AT URE UL 4 Bor at  ng
[0006]te)§&c%%Ld|h8{ F’g'[c? tQ a Rbed tgu[LrIov fontééthﬁ'zggn‘%& gee%eration and

recelvin an ori gl na

dlsplaynéﬁlsttérﬁema@ ofvle’f&)nl?@é”tﬁkg aBoed ﬁo?ébdls\éhgg%n‘a%raa@d'tlanal problems in
processor; and generating an optimzed font file from

the artt he text data and the original font file by the
processor.. The generated font file is specifically
matched to the text data and different fromthe

SUMMABYiginaI font file. [0008] In another enbodi nent, a

od of gener t.ipg textual i.nfor opn for a
[0007] y G3igeate Fi R’ﬁmaé@é‘ ?rﬁéHPPf%ﬂrqrEB[aé(BBF'ﬁls&ﬂemﬁ gnd methods

dia fi h
for mo R SRS oS p5°V¢$’%@'J“&vth”‘% PP ARG B B BFF eye witized
In one Ymbineht ! RN QIRESES rte{tﬁgmﬁfg%agé‘ﬁ #oB%naRimedia file

original font file Each generated font file is
comprigpeGetéiomlgl text data, an original font file and a multlmedla file having audio

and video data by a processor; and generating an optimized font file from the text data
and the original font file by the processor.. The generated font file is specifically
matched to the text data and different from the original font file.

[0008] In another embodiment, a method of generating textual information for a
multimedia file comprises identifying a plurality of time segments of a multimedia file
having audio and video data by a processor; and generating a plurality of font files by the
processor from text data and an original font file Each generated font file is specifically
matched to the text data for each identified time segment.

[0009] In yet another embodiment, a textual information rendering system for

generating textual information for a multimedia file is provided. The system includes a
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matched to the text data for each identified tine
segnment. [0009] In yet another enbodi nent, a textual
WO pdodn#es: on rendering system for generating tRXI/USE009/046588
information for a nultinedia file is provided. The
system i ncl udes ageneral purpose processor and a
denul ti pl exer that is configured to extract text data
froma nmultinmedia file having audi o data and vi deo
data. The processor is configured to create a font
general ipluepde proaeessi 8ad héerhabtipléadrathbo gethefigudetitoadxtract text data
original font file, with the generated font file being
from am@lctunﬁemarfllle/ha\ang hedia data ke derdemdated themrodm@raﬂdoahgured to
ast one predeternined character. Menory isS.cou
create ?Joﬂhﬁlep%e&f@éﬁ'”aﬁbe#@r‘&tattﬂéet@éﬁé\f'ﬁt @’d Oflamalffwfef'le with the

generaﬁﬁ,cg(lﬂ g] |(lje gglngi %%gsflcggbé?ad@ (%?(? g}%?xtt 4L gg Xt datayang at least one
predetérr}ﬁf?]r ROLALEM LNt Ol\/%lflﬁorfmﬁst 'c%%?leeﬂ fip! Fhe[ %Q%cédso?hgnd stores the

above-nentioned an er features o 'S 1nvention
generaaéujfdntﬂe;,[émnner of obtaining and using themw || becone

nore apparent, and will be best understood, by
[0010]refIBr\amiDtElst@nbbélrrﬁejitbp‘lhmgeﬂe‘aialrphydue pttaivkmd as either separate

conjunction with the acconpanying draw ngs. The
file(s), mbwmggp@r@ﬁuttnt@mqm%rr@éia odi nents of the

[001 1] DE }%b?q@%gqg@? w&&?qagﬁfls%ftthi%%vggﬁ&eangﬁ%g;nanner of
obtalnlﬂh%wd ﬁétﬁemtﬂ' ggé%'n‘?‘e W&ged%lr{)argﬁpra%t\}vﬂnbgﬁgg{ %Hé)r%tood by

ck syst emin accor

refererﬁﬁb%j'tﬁgrfbﬁmmngt Bes @i RRE ttak BN SRt Eund L with ﬁh@%ccompanymg
A-B are bl ock diagrans of a conceptual font fil

drawmggndfefel dhvings eiepidt o nig oi el narabedibientarof abs |nvent|on and do not
enbodi nent of the present invention. [001 ] FIG 3 is
therefagebinoit Kscicape.am of a nul ti medi a textual information
generati on process in accordance wi th various
i_ments of the %resent invention. [001 5] FIG is

BRIEF Q:\ESPBEWO& %':gT"ErPMW'g eharacter set deternination

[0012] S{ g—gg ngﬁ(?l? r%:%ot\# %Frwqi?@e%ugstext%a f Pmnbasfg)ar%emhegﬁtion and
playbaé@sﬁ'@ﬁ\qﬁ%@cf)%tncg iligh PRYdUY ZRDLEMANIO0E BT pftsent invention.
[0013] FIGS. 2A-B are block diagrams of a conceptual font file rendering process in
accordance with various embodiment of the present invention.

[0014] FIG. 3 is a block diagram of a multimedia textual information generation
process in accordance with various embodiments of the present invention.

[0015] FIG. 4 is a flow diagram of a character set determination process in
accordance with various embodiments of the present invention.

[0016] FIG. 5 is a flow diagram of an embedded font file optimization process in
accordance with various embodiments of the present invention.

[0017]  FIG. é is a graphical representation of font files relative to a given multimedia

timeline in accordance with various embodiments of the present invention.



accordance wi th various enbodi nents of the present
invention. [001 7] FIG 6 is a graphica
WO e@oasam ati on of font files relative to a giRENUS2009/046588
multinmedia tinmeline in accordance with various
enbodi nents of the present invention. DETAI LED
DESCRI PTION [ 001 8] Cenerally, a nmultinedia textua
i nformati on generation and pl ayback systemis provided
that includes optimzed font files for textua
DeTalLEmDescrabtion. The font files are substantially reduced
infile size relative to an original font file. The
[0018]f orfierfarhldy ameltpedisf t@@lualynfmrrﬂairoe\dgttrmrstjplplagndcmayback system
the characters or words needed for a specific title of
is provided that m%@%owh'm@edlfﬁnbHlaeSefﬁﬁdaﬂHehtnfowﬁét'%ntT hfélfpré%f'les are

substaficll FRATRFE il 315 G B Ris hG it Reara rprehes o i R gites are
speaﬁ%ﬂﬁpt%llg%g fy sG;Ebgy ofd t c51ecl$a&re?s BF W{)’rE@Qegﬂe@f(ﬁ a specific title of

onfigured to dynam cal during t

the mudlidedrckleofIntdie éWlbbdlmﬁ&itatﬁé fot fllds ¥Pd HOsI§ned to accommodate a
enbodi nents, nultimedia textual information generation

particudand/soze pirai/blactkm:eysﬁrcams eeldtivet toodbe anaulpradialefilet o In various
generate/ display textual information that is
embodygeanichét éontfdas abe eravidedor med read§ggprecto be provided dynamically

s AT Bt S TRt
informg‘! c?rpgﬁé era{ Qﬁ %ﬁg}og %e%f?\é geg#tFﬁ’]dceksas%f rﬁe’t\ﬁlo‘agoare provided to

|on ese ut are not

generalté/'aﬂstp@é%/ fe@duaﬂtlh#drnfét%‘ﬁeth'afrPSQ@@ar%HSl'S‘lea§ca]lE§@ 5rﬁd/gﬁ reduces space
run- | engt h-encoded bitrmap i mages, and the direct

requirebeddi ng of the text along with the optional
attachnment of a font file suitable for displaying the

[0019] subltherr @re maaryonethodsi for ghdlﬂddlrtmterxmeeidnftohmatlahtslm@hgif» subtitles
subtitle data or information is used as an _exanp

alongsider ihgcislie amev'@l%ﬁraégts.%@ v'fiﬁpsprﬁéewélé'eny Téwsesxaﬁwogs include

but a8 AU RS2l B0 A BEocoreY Pac a8 M [y fgeaglfrencoded
bltmap | a%%gagh@ﬂté)%E%ﬁ}eerﬁB%(? f@%lf knd Yot Isggfer@q&ltﬂl%é( og)ﬁonal attachment

titl be di scu n grea
of a foﬂetflaé lsuRgbWorf @l%p@?/ﬁ@r SN 3L bGOERUELICtOFs. A [IC ONGUEESe noted that

el ectronic device, font files are used to render the

althouglexubtaite datr @cinésrendtomrbes used as an example throughout the application,
this is merely an example of textual information to ease the description of the invention
and should not be construed as limiting such information or the applicability thereof
only to subtitles.

[0020] As will be discussed in greater detail below, for a personal computer or a
consumer electronic device, font files are used to render the text or characters to be
displayed. Font files are electronic data files containing a set of representations for
displaying characters or symbols. These representations or glyphs may be made in the

form of individual bitmaps, drawing instructions for mathematical formulas for

specifying the outline of a character, or instructions on drawing a series of lines with



di spl ayed. Font files are electronic data files
containing a set of representations for displaying
W@ bapaeer s or synbols. These representati ons BPCT/HE20p91646588
may be made in the form of individual bitmaps, draw ng
instructions for mathematical fornulas for specifying
the outline of a character, or instructions on draw ng
a series of lines withspecific sizes and shapes. The
advant age of specifying the gl yph shape using draw ng
specifit Bk Uid sipeandTHbdemedde ot spadiffil@end glyphathapbaising drawing
size of the character representation nay be scaled to
instructiohf endmhathiereatioshiférenglenes thdtythewmizet ofithe rcparader representatlon
i nt ended shape of the character. A font nay al so
may bec%&%%é(bld6fferanfrﬁ'?<%wé'lefgeﬁfef#ﬁ/pmaﬁaawg q'wergqi%ﬂpﬂgape of the
C|f|cat|on coul ed fo

characﬁ%ﬁ@ qbr{%gnna ?ltsg & cqmipas etde(?’ asgn?étgre Pbggq\a}) ahd oh %ltmap glyphs,
where @g %@%lflcﬁdoig’%uﬂda&g r oﬁw:gbpﬁétl !:é'}%§iﬁ’c#1aracter sizes.

or ean I ze aunique

[0021]r em&ﬁﬁéﬂdl[ygs&al‘éhah@@ég/ésd@al:h WeIThihdsel ngénese and Korean, utilize
correspondi ng vocabul ari es. The |arge number of words

a uniquakisgonbop fdneseprdisthBngntattangdegesll eadd tro themy corresponding
Iarge font files as conpared to Ian%uages whi ch

vocabularies. zEhe arbe mambat dfwardstreakinpnipathgae ddéeranblraa@elﬁge@leads to

very laquemf\l\qagsias Ega{p@fg{aq iﬁé%wogrﬁgggs ? @21 4 ﬁ@@%t}jﬁ@ oinletters In a

uniquelaqg)ﬁgbealstosgrmbwa S. %h ?lé&ﬁ)rs'thége G[’I\ eé&?%g r];w tb% 'B’B%e 1to 10

I Ssue processi

Mbyteé Farfe, %H’@eé%q\egor%tlﬁwe%%bgblﬁ%rg@ §§t30%b§itege\/Wﬁﬁe tﬁé’%"&e of these
| arge font sizes may pose a problemespecially if

fonts nMi@nhét 8 en espedbedrocedstPymarjerabhal c@vadtab)ia annembedded ora
menory for the device 's rendering engi ne. Wen the

consurgerz elesfroniedevcpiisust laegs tond sizatsiroay Pobe agnobleds eshecially if the
resource handllng capability of an enbedded device

fonts arpeexpeRipd tr bexdyinBMmied)! Yo?VQ'K?é%% HEVPEESY dthendevice's rendering

engme@ﬁwptth %éz aogstéglx ‘g@'lr?ea?%rgggﬁﬁﬁ%&@ EFlexB%qoc{ﬁl&he resow]ce handling
capablﬁtg/f%ﬁgﬁgéq]gﬁ (?dj%e@ﬁg %Mét%v@'ieeﬂﬁlﬂﬂcp% fh%s}é\hdi&hce% and the

l'e for any language is custom zed t

resultiSaséf-egpsfididamdy defnonCuni€ergn., a novie, such that
only those characters that are present in the actual

[0022]t exdtuaill beedeatibedsedyrbyterhddtahbel @v,aeféiciemt Irodiddds rand systems
one or nore font files. This optim zation is expected
are provideeduwaighhe stafslane fent tket tor revdanargad tsr cedemizashto a specific

multlmfedla flﬁa, e.d., @ movie, such that only those characters that are present in the
actual textual elements used by that movie are included in one or more font files. This
optimization is expected to reduce the amount of data necessary for each font file as
compared to the original font file. While these reductions in absolute terms may appear
small relative to the overall high-resolution video file sizes, the impact of the reduction
Is significant because an entire font file can be available during playback in the local
memory of the playback device. This optimization is then further extended for even

more limited memory conditions, where smaller font files can be optionally generated



conpared to the original font file. Wile these
reductions in absolute terns may appear small relative
wo eoovhe4ar/er al | hi gh-resol ution video file sizBGT/US1089/046588

i mpact of the reduction is significant because an

entire font file can be avail able during playback in

the local nmenory of the playback device. This

optim zation is then further extended for even nore

limted nmenory conditions, where smaller font files
for a sirjle PEOVOPIsUDNIAL] Wheeneiat@dE dile i nsdynigd eyn@dvii@lly loaded based on

subtitle, where the fonts files nay be dynam cally
thepﬂxwaﬁﬂ@nbbﬁEdeﬁpah@bpﬁogmdy@ebneof the vi deo and/ or

audi o tineline. EOOZB Referrln% now to the drawi n 9 , _
[0023]; Fﬁf@rr"lq npwxpae drﬁwm%am biF- Tlo texd gl IREgrmgtian 330 ogether with

a correfBonAROTRA! A fame mfithh %%%%@5”8%’“&?@%@83@5 afjd yideo data 6
are sefXh to?deﬁyac@ecﬂ% rﬂ"!dta'—rmluggﬁéxé]r212-rhﬁw 8 THL & é)?e?f'egupplles the

upp es the appr prlate ta to the corresponding

appropdReodafa td\sheSH6ftesporting dRkadérs AYRRIchedudio da aél(ébﬁglied to an
decoder 14, video data to a video decoder 16 and tex

audio dﬂaabdert o, aideaxdatdec adedecl@ colde024 pndihextf det té altexti decoder 18.
diment is stored in menory 17 for access by a
[0024]t exﬁheef@@éfllmgﬂ Rl aMbotgnent issiteradlirb@eaps eldi far égcesraby a text-

renderi BN Fo Eﬁéﬁ@HfQﬁ? S AP TPk Rackce e sl BrieRiation of the
text datE X cécﬁﬁppertgw ﬁ B W}o#ﬂ”hé tggracr oef’&ﬂ@%ﬁ |ﬁ\3ﬂ$(}|dted by the

cans Ing s or'specr anguages,

font filkl I8¢ ek@mphe \Nl%ri’cbﬁilggrlﬁ'é sBHEed RNOHAQFT GRYULEEItHE font files
a representation in the font file for each indi Vi dual

can bewdrd.laRjes@s ssichdendladBnyare hyduion Bertpsesdnteaomon the font file for
assuned that the playback system has an existing and
each ireﬁ\fid@&alemrdzva&lsof smepriemﬂ ﬂrgvimmherslpdttamrmtfmassuraed that the
arge anpunt of nory may be required to host thes
playba%ﬁx%e@mh%@n eHiEURB AN ?ﬁ'ﬁ%é&“@)’ qfasealsqsemﬁeg rSé'ﬁHélpPﬁ'gﬁ'C fonts, a

tilizes the decoded te t da a h
arge. FRPHPE s Iac BeTe BET GO & (1t Wemer o i e movie
pbybaaglected text data along wth the decoded video to be
conbi ned by a video m xer 20. The conbined video is

[0025] suplel eshde?irgy ehsil@utiioys afe ddcoded, tekt @asdTiahtetheOfetrieved or
ot herwi se provided to be displayed at a later tinme. In

accessttidont filestroat eterenbott peovide shlectahtextidata slpp iveth the decoded
video tgmbtehcotnl?t?lngla”btyl arrsgileg r;:xlel?2|08 Teilwrcla coopntwllz)lrr?eé?/?deo Is supplied to a display
device, stored, transmitted or otherwise provided to be displayed at a later time. In the
illustrated embodiment, the font file supplied with the multimedia file is an optimized
font file. In other various embodiments, an optimized font file is generated from a font
file supplied with the multimedia file and the decoded text data.

[0026] The optimized font file contains only the representations that are required for
rendering the particular characters used by the different textual elements of an

individual multimedia file, e.g., the subtitle information of an individual movie. The

representations used in the font may be in form of bitmaps, instructions, mathematical



font file. In other various enbodi nents, an optim zed
font file is generated froma font file supplied wth
wo b@otmgd4sl media file and the decoded text dat aPCT/08269/046588
The optim zed font file contains only the
representations that are required for rendering the
particul ar characters used by the different textua
el enents of an individual rmultinmedia file, e.g., the
subtitle informati on of an individual novie. The
formulbepsrestpirt &imdne tetedqudy ttigzif@nihe i@yt file tonrehdemied characters in
bi t maps, instructions, mathematical fornul as, or other
the texguali elmmerds ofi theesultinedz peesentatiamt A 'singlet texteadelement may
the characters in the textual elenents of the
have many HREYECRITBEEALIRDT dhes ASsPGigled WBRtihAIS Eq sk targypport the
t. files assq

differefpiRgUpatn i1 B PR AE" v 8BtitiohdP SnPPP a0 4GE bt pguages.
custo Jéﬁ'@g Brdiidd font ki dsar%ggta'lwbé Qrecaggg’%rtdli erqqrrgl‘?srtmarlatlons

nguage custom ze opti mzed font
(e.g. bl Si€alRS) 6f gairefle Font. dhfofn@reﬁﬂbo&h}@ritsédrﬁeVrﬂblélﬁé@ﬂ&fﬁlons include a
(e.g. bold, italics) of a single font. In one
set of epmbdmhenmnﬂed sbamdtens, enentdatiororts ihec Lind@eactseticters used by the
predeterm ned characters, in addition to the unique
textualcqiam@@t%@fsa mewee. by be eprasentes b)eﬂ@rmﬁtrélzéﬁ fentfdeie, to

10027] P fpBver oy Fimifta b 118 abe aloBerpclsrStadRa boly ysgd by the
multlmer(].i? %m uger‘?‘] %’ { E?’lbme{ E gefjdnq fcll& Fﬁw FeaQtad ﬁamg gpeaflcally

I's create

deagn&ﬂ’%’ﬂ lﬁé&ﬁi/ ltl5/atqﬁ§ivgﬂ%¢J m&Jie l}lﬁi@e@th‘ishﬁ)tnt'fmgl\/\)ﬂu@&‘ﬂbt be expected to
movi e, where this font fil'e woul d not be expected to

correctpréeddrl therterder atdtbet exdviafl SaoetaiedrimpP e reduebs the size of the
tailoring thus reduces the size of the one or nore
one orf onwtreffohtdileaspausicallyyin phe mseas‘ela@fgume@mh@tesemmlt characters
textual . characters represent individual words used
represeple IBfVIBRENVOBITMBTRS Mh HRe digrENfeaien PHes ht dﬁult'med'a
e of he noyv The

presenfiifiniga FoAHe 8f A0 IPTORs fL00F Ao ARUTEsH fant file in
varloué % B'B#ﬁﬁilewg IE F]hl%e'ﬁogé chltug t@ﬁh Wet hﬁ(ﬁ/‘@ ttr?g)&her \Anth the text

ormation, and nult exe in a way t kes

mform@%rﬂ asf-‘ridarh'uﬁ(fm!x@j fea mélytthé)i EeREs e Vet facddsle By a de-multiplexer
software nodule in a decodi ng system [0028] In FIGS

hardwém an,d/@r gefheara mpddleciarecégtodalg systerst rat i on of an
mzed font file and rendering process versus an

[0028]un-|0rﬁ|[3ﬁ1 ZéoBf@@@nﬁrql@edm@éeph@?m%é@w\apba@W@@erd font file

and rendering process versus an un-optimized font file rendering process are shown.
As shown in the illustrated example, the optimized font file 122 is limited to the
characters to the video title 121 and thus is smaller in size than the un-optimized font
file 120. Also, the text rendering engine 123 utilizing the optimized font file 120 would
require less memory to render the text and/or possibly provide a faster rendering result
124 and displayed video title 125 as compared to the text rendering engine 123" utilizing
the un-optimized file 120.



As shown in the illustrated exanple, the optim zed
font file 122 is |limted to the characters to the
wWor@end4titl e 12 1 and thus is smaller in size PEEOSI00%046588
un-optimzed font file 120. Also, the text rendering
engine 123 utilizing the optimzed font file 120 woul d
require less nenory to render the text and/or possibly
provide a faster rendering result 124 and di spl ayed
video title 125 as conpared to the text rendering
[0029] endéferd@Bnowttol FIBl Bgohdembadipbhibize@rdddse ck2fsfdiN28]generate
Referring nowto FIG 3 , one enbodi nent of a process
an optigrized teern shovgemewhid, artesptilen?2t éat 4 M@timedshprnesentation, e.g., a
. which, a text file 2 1 for a multinedia presentation,
movie, ds gnalyzeqbyian encodenideradar bR daieraHe® devnigee saragter set for the

specit SRR SnA By URLPELEL. PR TShal e TREDR ioed ram e
multirr%tgﬂaéfife! biEotherRiQVidrey BF%%%{E@)[@%)} l'#%eéjﬁc%dghld%a&ﬁer Is applied to

rm se stored or accessi by 't he encoder/ decoder

the unidueaRRhiRgert Qet Her VoMM UptiENATRGL 0L theFetyOhehOfting one or more
optim zation 24 thereby generating one or nore

optimizzpltfont ked #ont files 25. [0030] In FIG 4 , the unique
character set is determned in one enbodi nent by _
[0030]; nilpi RIG. . nidpet Heiggecehrragtesysetein de@rmined Theone embodiment by

i T Bl S DL el BB 4 8k 02 a0
oo, DA SREIDE! e LB BRBREPHRS OSRAfSWg gpracer i

inspeceids@tehe AR RARMALIRSPRALE idshebR@ (208PSCHRIfirst character has
character is in the character buffer (205), the

been in¥pecass I¢hiee ksspettaal thdrheteehalimciethataavea heedr (205), the process
processed (207). If so, the process ends with a unique
checkscihatlaibeethasattebehage henepavesssetf(2@Re If soptut pebcess ends with a
. character is not in the character buffer, the _
uniquegharacieepel Reinadenctyet nd ORdPERIERd BUFRASHE(150W) I the character

I he characters, have been, i nspect 207 then th
b“”erﬂlf"écci‘&&a‘%ﬁaés 6\?5%‘?50 ﬁ?ﬁ g a&h%[r%@f%fr ﬁgéf- Beﬁflhlj‘e Eharacters have
: e Wi S £, i ndjvidualk [ -
reen EGEEN HorLIRHARE.pebtsp g iy SRR GEr (at boing
genera3é@ulGthbeyvidBPERE nakethdiiatia\Wehdra cfarGS. indpdctell | (R84 & e&peat the

the creation of an optim zed font for the subtitles,
procesthe system or process can be used or repeated for a
[0031] It should be appreciated that while FIGS. 2-4 illustrates the creation of an
optimized font for the subtitles, the system or process can be used or repeated for a
combination of all other elements in the movie that require the communication of
information via a textual representation to the viewer. In one embodiment, the
accumulation of individual optimization processes can be finalized by the combining the
results into a single font representing all the textual elements of the movie, or

alternatively several fonts can be created for each major category of textual information

in the movie.



conbi nation of all other elenments in the novie that
requi re the communication of information via a textua
WO 2pasamt ation to the viewer. In one enbodi meEPET/US1089/046588
accunul ati on of individual optimzation processes can
be finalized by the conmbining the results into a
single font representing all the textual elenents of
the novie, or alternatively several fonts can be
created for each major category of textual information
[0032]i n THeeprtR¥s€ of 8PA2In Fheéndembediment SYSIGEMRNnyebe realized in an
enbodi nrent of FIGS. 2-4 may be realized in an
author'amgt Ioorlbcmj prodpoken pstedectision Bersgealidiargp@ersonadther Computer
uter or other Conputer Wrkstations.
Workstmt'pa% natterapively, Héeffam ORYITI ZAHILRITYEIRR PS (RERF TS r@@asééls% place in

an emiEKeHASIZ 08 A IR e DRAES giehgn Rt T no amount
of addlﬂggéltétgpﬁéﬁ %9({336‘& SPRGEI-UPivE -did) AT sl Vi Fit SK) Tﬁé amount of

own in Yie' anount " of ynam ¢ menory nay

dynamRNAEEHbry ndyobdle h by Hify I9IHItAR Z@do pteiaizeldi fb Rt GlenaIrehlRkdly when the
when the systemis in the initialization stage;

systemalst iarthatintelliyaticustayg ; bhterpatoeds siunogsthageroctbgng stage, the un-
unoptim zed font file may be segnented to accommodat e
optimizgdsfeat fl@rm@yrbarﬁe@mmﬁ@d yo gpwmﬂdétef arMmallaridynaat¢ eremory size.

The. foBheAtGR 28R Oero el S7910F FOPBINER et s EBlFom smaller
amoun{ aﬁier;w\h/zfopﬁgp dé raetd A Ry J‘Pﬁlsrrﬁgmo?ygf)g%ﬁtlon may be

decoder processes

requwe!cﬂto':ér@bl@the ViB€o gﬁ&%@ﬂf&d&ﬁbﬁ&?ﬁidésb@é“ alized ( 10 1)
and the nultinedia file analyzed ( 1 02). Textua

[0033] el eeRtG. 5 ntHehdeading nydiean fislinitatices dl @Dt &6d ¢hd GR)ltimedia file
and a uni que character set is determned ( 1 04). The _

analyzechDI0a1. Eextaaheueahﬂrés mrehlm mt&’smdmphheeafet@lecrtedéi&?d apfd a unique
an un- optlnlzed L ileis detern1ned ( 105. If

characéﬁfoifghs H%W%W”‘?ds o TB%P@‘OL{”F%@ aralable meeant ameomppred to the

size of gB G PR Be] Tl =iege BE S ol & h?ﬁ%h%%éafable the
un- optﬁﬁ%&@%ﬁffl&efssloaar&? iR TR (1 G’ﬂtaﬁcd kit oﬁ)tﬁ‘ﬁﬁﬁﬁgn S 8erformed

ts entirety, or according to the segnmentat

(108] t@f)rdvﬁt% he-foptd foir ziedl uhRjile JHa'r@cteHse&J |THé1@ptﬁh&re§CfbﬁFﬁ’le is stored
are processed ( 1 10), the decodi ng system

(109) in s enhatdtyadri mocd)lngltnlllbs ségrhehigtion @ttheruni-sptimiee font file. If all
process repeats Ioadln% the next un-optim zed font

the Ch@'@gfﬁé‘ﬁtarﬁmrﬂéw 110), the decoding system initialization continues (111).

Otherwise, the process repeats loading the next un-optimized font segment in memory

(107). If enough memory is not available, the un-optimized font file is segmented (106)

and one or more segmented font files are thus loaded into memory (107).

Unified Font File

[0034]  In various embodiments, an optimized font file can be used in cases where an
existing font file(s) representing a desired character set is not present or where the
accompanied font file has a better representation of the characters used by the movie.

For example, some systems may host native fonts which aim at representing a majority

9



( 107). If enough nenory is not avail able, the
un-optimzed font file is segnented ( 106) and one or
worere/1s8gnent ed font files are thus | oaded i nt BCTEROY 046588

( 107). Unified Font File [0034] In various
enbodi nents, an optim zed font file can be used in
cases where an existing font file(s) representing a
desired character set is not present or where the
acconpanied font file has a better representati on of

of langubges frartagteyrasersted tbyhédme Hovedsr, Hod agoanpbe me&oom® required to
systens may host native fonts which aim at

make aesmfﬁsient iand acawipr reyrekehtatignageshe lcharaater psleaémneddifferent
to them However, the anmount of nenory required t

languaggk anay $ef PYEDeRErNFORG Ul @ Fashile <ERtaM .@ﬁrwtem@ts may be

amitiedy I o ohal HE. ooPled (o “HE v BRI co Rt BF PR Yiporacter
represé’?ﬂfaftl'oﬁg fké}ﬂt(n’?e { alE;lelcﬁs llaf@cf“vﬂ%ntﬁet rl?wr %&@Pla%pears In a

ect o avi ng act er epresentations om one

differehBEHAGQ e difSPleRY @GNNSR MRS SHMPCRARRG! EhirRiRRedisrakters which
a different | anguage, for exanple, elenents of the

appearwm bben JEhamese aoHakKarcher &rinnige hudppleare eactbahbracter should be
Japanese and Korean witing, but where each character
represemied| withe ar gmp@s@np@qprwt@ htaa the ywt@pbﬂob&ngataget o khesefore, by

I T f
general e AU ARS ST 028: o SIS By erpon tht
sufficie[?] S % télgarte Fél{ tcihgrl:tlﬁl a(ﬂgp&gfc\‘%% %|f¥erent lane%uages the

resen er sets rom erent Ian

amoun? B? nEFRBAL 0 &upT@ITBY ¥ ulrs G4t ds by sﬁj{-ﬁﬁﬂ:efrﬁ@” d'u'c@§ a'sScompared to
significantly reduced as conpared the ori gi nal host

the origiatl West wativef iohesile AcAedatdinglly, . the heeusairifiediforitifdéels and thereby
font files and thereby their undesirable effects can
their Ubée%imﬁldea’:fectq cahbeladoidede Vieshdudd hpprezei be epptémsated that unified
nified font files can al so be optim zed and thus
font filERie 81501 tF PRYBIZETANG il T68YCothat bl a roepsesrivhane wfied font
are acce tab e,or f rther rﬁ%uctlon in file size is

files arg g PEED A B g U hiy (6636 >Hes et

opti m zati on system and process can al so be extended

MemokSarPihshy various nmenmory and/or timng conditions for
vari ous s%stens. I n such enbodi nents, the font

[0035] optTiha #afti eptirhiativeleysterhidAd pé@3sodhnt BB OMBXidXtRdHdZ B satisfy
of the font file. As a

various memory and/or timing conditions for various systems. In such embodiments,
the font optimization includes a limitation on the maximum size of the font file. As a
result, the font file may only partially represent the textual information of the
multimedia presentation. For example, in FIG. 6, multiple font files 31, 32, 33 are
associated with the overall timeline 35 of a video presentation in which the textual
information, such as subtitles, spans a specific timeline or time segments of the video
presentation. Start and end time-code values 37, 38, 39 are used to associate the font
files with the textual information of the movie for a particular time segment.

[0036] Ifitis desirable that the font files all be of an approximate equal size, then the

time covered by a font file may vary, e.g., one font file may cover a time period longer

10



result, the font file may only partially represent the
textual information of the nultinedia presentation.
wo-009axawpl e, in FIG 6 , multiple font files BCIWUSBR/046588
33 are associated with the overall tinmeline 35 of a
vi deo presentation in which the textual information,
such as subtitles, spans a specific tineline or tine
segnents of the video presentation. Start and end
ti me-code values 37, 38, 39 are used to associate the
than arfdhér fdnlt &se Wepbniing drephieUahoumtf sfrdsatéatioh ocberrmmyaswell as the
for a particular tinme segnent. [0036] If it is
numbedesﬁ walltrltm tchataatees frepredeintiog mdsebeoro\feraa]ti@rmor olti metyealso be
size, then the tinme covered afont file ma
de5|rah}§rt9 crgat@ fonbﬁgan%mh hatt éh%?lléggglanaaqgrﬁéln@p[yo%qua amount of

time in, "G or Lubr riecdrt 7y AESETEY TR AU SReoge Bree. A hybrid
approa%ﬂ'c%ﬂ h%rl?é:hgéé Qree§¢ﬁ]z§>li%rﬁFgﬁtefll%qgvs%rléagﬂ%ogr alfixed time

may a e deS|ra e to create font es suc
period ! BEY farL lotB@aRinad pRPRHEXthBBfcRlt Vileg e amBUBE i9fsitd. NMEt isRould be
a novie. In this case, the font files nay have
apprecditéd ¢ehanthef & Ineaysba escephidmghini ttie appiooacty afdbedoat e Sees and/or
used, where a maximumfont file is selected over a
their timesgans fepgadingdon ath@llrfl@ﬁameem the meoyeranstishe pEgnEeNt of the
are naller shoul d be appreci ated

subtit i REpect By BBV SRLSHTRLHBEH RS he uni form Ty of the
[0037]f0nlth b &c 'réﬁrses%ﬂgzﬁp totPefontg ﬁ{?a ec?f?cp%ﬁg Eg%ﬁg container

their lI'0ca "novi e "and I gnnen

standa?dlbﬁé# Hﬁﬁer%r‘eatlges@r%fsu&@ rﬁbﬁm‘?é’cﬁé %thand’dr‘ae%dvl/rﬁr%l | M8troska has
[ 0037] The exact representation of fonts in any

provisispedor iattaabinig feedi files ciidbtiewirsf prelalefinedyeldifdneés to specify the
greatly. One such multinedia standard known as
associa\tmrr @tskwsh@tqahowrﬁis ovith ﬁm’aractulacmhulginﬁeﬂia tfadkeSJcalm@is subtitles.
pre-defined el enments to. specify

Ut'l'z'nastgeé#eéfﬂaﬁorbpf the standerd domasrosiatingre am,sé% fqu’fdiP grsubtitle track,
i a,track uch as,

ub
the safik d0PH Gtiobs s gn&ﬂan[é\iﬁaahmﬂ?igéﬁéva? ' SR may be
repeaté@q‘huft&)l@t BL i Ssgdc‘ff‘é:tg pl%a%té qﬁl‘?ltn'tfnbc?‘ltalc@(nc%ntalnlng the

anirsm (AttachnmentLink) in a Track el enen

subtitlé 6RRAt REdIEUhAILP|® AttaEFmERRASIPEhateld1bhd IAPt'a@hfrﬂaWtEndTlme field
with the Track containing the subtitle data.

may beAddid¢d tndld gesaaiptidnt dctacbnh SvatuaTanechimend (AtachedFile) to denote

Attachnment EndTine field may be added to the
the stagbgodignd bmesffosawrch @dfO\ﬂt shall ke vhbperfar the rendering of textual

At tachedFi
elemen(ts of a par |cu[ar sutb?ltle track Some embodiments may associate a single font

file for use by the movie, where AttachmentStartTime may be set to zero and
AttachmentEndTime may be set to the time reflecting the entire duration of the movie.

[0038] The same standard may not have a specific way of associating other textual
elements of the file (such as the movie title or track names] that are not part of the
multimedia track hierarchy with a specific font. In one embodiment, with respect to the
Matroska specification or format, the association of textual information of the file with

an attached font file can be specified in the following manner:

"



the start and end tinmes for which a font shall be
utilized for the rendering of textual elenents of a
W@a0oiledhnr subtitle track. Some enbodi nents nBGT/US2009/046588
associate a single font file for use by the novie,
where AttachnmentStartTinme nay be set to zero and
Attachnment EndTi ne may be set to the tine reflecting
the entire duration of the novie. [0038] The sane
standard may not have a specific way of associating
ot her +Tggd ual elenments of the file (such as the novie
title or+Tta|gack nanmes) that are not part of the
mul ti medi aﬁ%.raclk hierarchy with a specific font. In
one enbodi MBNLF e\ha?h respect to the Matroska
speci fi cati onf3@Nanpe7@t t he association of textual
i nformati on ofaglbhegfidade=jmith an attached font file can
be speci fi ed TayBimayLopli@wdugFdrnner : +Tags +Tag
+Si npl eTag,fagNane=Font TaglLanguage=j pn
TagBi nary=0OptLm zed Font +Tag +Si npl eTag
TagNanme=SUMMARY R&JR4%nquage=j pn TagString= "a | ot of
text " [0039] I® %‘%?N/Igl\/[#échri ption, the optinized
font file is delsgliahgdadysjn hi erarchy of a base Tag
el ement associ atdgsgriAg-"anbt 51 &e font with a series of
textual el enents which use the existing Matroska Tag
B , P L i Loy .
100391 5CRRRE 3Bbyd Bepchiiich IREPpirited AL G 1 ao S rRaaly P Pferarchy of
a baseatsﬁlgi%ﬂerjﬁbﬁlaé}lg,(ﬂﬁétﬂﬁ#fant(ﬂﬁirﬁQ@H fFRY Wath anéasdibpt&duas elements
a TagBinary field. The subsequent Tag el enents
which et | thei exstihg MatreskSiTagl mEabasisructlar thisreschbmeysted oot file is
host all the textual elenents

described by the first SimpleTag element as shown above, and the actual binary data of
the font may be encapsulated as a TagBinary field. The subsequent Tag elements
following the first SimpleTag structure may be used to host all the textual elements
related to this particular font description. A second Tag element appearing as the
immediate child of the parent Tags may be used to host a second font file and
associated textual elements, following the same hierarchical structure.

[0040] 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
invention should be determined not by the embodiments illustrated, but by the

appended claims and their equivalents.
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related to this particular font description. A second
Tag el enment appearing as the imediate child of the
w@a00eni943ngs nmay be used to host a second fontPET/U820891046588

associ ated textual elenents, follow ng the sane

hi erarchi cal structure. [0040] Wile the above

description contains many specific enbodi nents of the

i nvention, these should not be construed as

limtations on the scope of the invention, but rather
Claimsas an exanpl e of one enbodi nent thereof. Accordingly,

the scope of the invention should be determ ned not by

fhe eAboeihedmfgenkraigty texbdl ifatmbiion her appéhotedia file, the

clainms and their equivalents.Cains: 1. A nethod of
methoepf@PEISINGG t ext ual information for a nultimedia file,

or 1 g1 R R g oS- aheprid i s €7 7 P ensly i g audi

- ' : rocessor; and generating an
and Vld%g?ila‘r(r%I 923 p?g%‘%s |¥1€n romthe text data and the

ori gi Péﬂweﬁa@iﬂb dni dRirkiz el hen IO GRSA ARe tdXQIaBLARY eﬂeeéiri(t:;inal font
font file being specifically matched to the text data

file by decprdicé$smretite darmmatehicfoat filgi braahg Epadifi€allyenalchetite the text data
“method of claim1l wherein the text data includes a
and diffgrgpifrpoythsforedinplienefite.- and t he generated font file
contains representations that only match the plurality
of characters. 3. The nethod of claim2 wherein the
Zext dbe aetbad of elaan ywheedin des text geta aiciudgser plurality of
redeterm ned characters and the generated font file
characgggaragdd eﬂ@ﬁ?@sﬁmﬁ tdh<optaips a?ﬂrgsmﬁa&'ﬁn% Heatanky mate the
of .t characters and the plurality of predeterm ned
pu"a“@ﬁgcﬁgf%?gci4. The nethod of claim 1l wherein the
generated font file is smaller in file size than the
original font file. 5. The nethod of claim1l wherein
gener @hé Agethbe of elaimfa Whefdin thetext daRy addiBonally includes a

plurality of predetermined characters and the generated font file contains
representations that only match the plurality of the characters and the plurality of

predetermined characters.

4. The method of claim 1 wherein the generated font file is smaller in file

size than the original font file.

5. The method of claim 1 wherein generating the font file further comprises

segmenting the original font file.

6. The method of claim 1 wherein the generated font file is not guaranteed to

be useable for another multimedia file different from the received multimedia file.

7. The method of claim 1 wherein the generated font file is useable only for

the received multimedia file.
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segnenting the original font file. 6. The nmethod of
claim1l wherein the generated font file is not
wQ@earasd4erd to be useabl e for anot her nul ti medPEr//51089/046588
different fromthe received nmultinmedia file. 7. The
met hod of claim1l wherein the generated font file is
useable only for the received nultinedia file.8. The
nmet hod of claim1 further conprising rendering textua
informati on for display by using the text data and the
generated font file. 9. The method of claim1 further
onpr £t [
Pher 't NreanPg f PR SRR TRaR FEd i S gEpation
for d.s;ﬂayfbyluslraca];gha&smdaata laRg thé gerasdte®fgnttiiack with the
generated font file to the nultinedia file. 11. The
met hod of claim 1 further conprising associating at
beast TR@endthbadat@irhadfurthdri®mpHidihgRttonpbidtidgwhe iederated
textual element of the text data that is not a
font fils uthd ithé eultichedichblenet hod of claim 1 further conprising
associating a hierarchy of tags with a plurality of
textual elenent and a generated font file. 13. A
nmet hod of generating textual information for a
il t i Hi‘eeihmthbd ef claima Infetrtied coomprsisg ngsodiaterg aff eeagoree track
pl u ty of time segnents of a nultinedia file having
W“htha@GPGWHﬁéfvﬂdéét@éh%”b#“ﬁmﬁﬁb&@ssor and generating a
plurality of font files by the processor fromtext
data and an original font file, each generated font

l e ' Iy,
Uen THCAGFPEE HaRE LB EeRh ah dCed T Hing 8 BapClne
metadt4 thyid R meITREHRI fE vaES9edabidNem et BOMIR feRDbatal thet is not a
with an identified tinme segnment, spanning the entire
subtitlelurati on of the novie.15. The nethod of claim 13

further conprising associating each font file with
each identified tine segnent.

12.  The method of claim 1 further comprising associating a hierarchy of tags

with a plurality of textual element and a generated font file.

13. A method of generating textual information for a multimedia file, the
method comprising:
identifying a plurality of time segments of a multimedia file having audio
and video data by a processor; and
generating a plurality of font files by the processor from text data and an
original font file, each generated font file being specifically matched to the text data for

each identified time segment.

14.  The method of claim 14 further comprising associating a single font file

with an identified time segment, spanning the entire duration of the movie.
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16. The nmethod of claim 13 further conprising marking
each font file to signify a tinme period over which
weawwidem file is available for rendering theP@EKS2009/046588
data. 17. The nethod of claim 15 wherein the plurality
of time segnments collectively corresponds to an
overall tineline of subtitle data. 18. The nethod of
claim17 further tracking the overall tineline and
rendering subtitle information at specific tinme
pEr i olise usdthgd onkhaid Mok tHerr lcomfridim@apd ddiatind yaddf font file with
font files that corresponds to the tinme segnent
each ideoybed imeglsedmhnt.he tracked tineline. 19. The nethod
of claim3 further conprising rendering textua
information for display by using the text data and the
pé.ur allhé yneshofl ohtlafml ISsfurth@r chep rrsen drothrefngedamhrf Bt file to
. further conprising incorporating the generated font
signify pitirag PeRed OlVﬁ'éWhiﬂ%t ¢afbdiont file ig available fperafsiening the text data.
claiml3 wherein the text data includes a plurality of
characters and the generated font files collectively _
¢dnt ail e mgihed ehelatMolvswhersin Hif plunslityief tivee peamanistapllectively
of characters, 22..The hod, of claim3 further
corres Qe Ty e58L SETSHN 1Y) MU 0ne track in the
multinmedia file with a generated font file. 23. The
thod of c|aim13.further c risi associ.ating at
MEaor Tamendihat e PR oihef o R s £ e taand
fuiil es. si tane . | 313
renderl YRR NI (e PRI R ol oot e
plurali!}lﬁftfbﬁWb§_tfﬁétlc%r)’\ésﬁ'én@s&@l‘ﬁélﬁ}neeée??@mt RbotiBed ®ith the tracked
ata that is not a subtitle. 25. textual information
timelineenderi ng system for generating textual information
for a nultinedia file, the systemconprising: a
demul ti pl exer configured to extract text data froma
ml ti Medindethbd ef bawinng f@uﬁé@cc&ﬁﬁrigir@a@ndéﬁa? téxtual information
processor configured to create a font file fromthe
for displexby datra therdestrdata and the plurality of font files.

20.  The method of claim13 further comprising incorporating the generated

font files into the multimedia file.

21.  The method of claim13 wherein the text data includes a plurality of
characters and the generated font files collectively contain representations that only

match the plurality of characters.

22.  The method of claim13 further comprising associating at least one track in

the multimedia file with a generated font file.

23.  The method of claim 13 further comprising associating at least one track

in the multimedia file with several font files simultaneously.
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original font file, the generated font file being
specifically matched to the extracted text data and at

wo eeti4ame predet erm ned character; and nenor yPCOURL002046588
to the processor and storing the generated font file.
26. The systemof claim25 further conprising: a video
decoder nodule integrated with the processor and
configured to decode the video data; an audi o decoder
nodul e integrated with the processor and configured to
decode the audio data; and a text rendering engine
configured to decode the extracted text data and to

di,spl e Heathod B OIaRY B @-thRYr %Mbhéinﬁgastseglaﬁﬁﬂ%rt L4 one tag in
font file and the decoded text dat a. . The system of

the muttirdietaXdeWie gitextublecprReess te &agﬂ@mt&at Rendard ginale.
font file prior to storing the original font file.

25.  Atextual information rendering system for generating textual information
for a multimedia file, the system comprising:
a demultiplexer configured to extract text data from a multimedia file
having audio and video data;
a processor configured to create a font file from the text data and an
original font file, the generated font file being specifically matched to the extracted text
data and at least one predetermined character; and

memory coupled to the processor and storing the generated font file.

26.  The system of claim 25 further comprising:
a video decoder module integrated with the processor and configured to
decode the video data;
an audio decoder module integrated with the processor and configured to
decode the audio data; and
a text rendering engine configured to decode the extracted text data and

to display text information by utilizing the generated font file and the decoded text data.

27.  The system of claim 25 wherein the processor segments the original font

file prior to storing the original font file.
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