WO 20091149442PCT/US2009/046588 SYSTEMS AND METHODS FOR FONT FILE
OPTIMIZATION FOR MULTIMEDIA FILES BACKGROUND [0001]The present invention generally

relates to mulyj g mg ith audio, video and textual data and in particular tes to optimizing font
files for muItirr%elza@I/es %?(V)OZ]Presentation of textual information can be a%‘iﬁ@%@%?“ﬁ%? of the

video viewing experience. Text information may be used to represent the movie title, chapter names,
specific track data, as welt as subtitles. Subtitles may be used for conveying the dialogue of a video
presentation in different Languages, to aid those with hearing impairments, poor Listening
comprehension, or to suit the viewer's current listening preferences and at times to present the director
or even user commenta?y 1 eMArdNAE RS SOBFANFakB P RTaAMAAAGIK Yo003] Typically,
embedding textual information such as %Iﬂﬂ? val %Bg'&or_qﬂgg/ideo data into multimedia files
involves run-length-encoding bitmap images o tlhe subtitle text information. The run-length encoding of
bitmaps provides an efficient way of storing the information, and since bitmaps are a pictorial
representafiefeBPERE text rather than a textual representation, there are no additional requirements to

render gk ftiesriudh astiiglna aibeddad s repient {ont fiss. flawesen dRapie s avantages,

because the text information Is store Itmaps, it adapts poorly to changes in image $tame size and
as a resulirchimot dedstakecdwitip atcepiabid atiss &b reguitstogriatipleesitasminladditernitedhe problem
searchable as text, which is an attractive feature

with scalahility,; bitmap representations are nqt easil

from the 1@@%&“\% of Sa{888ﬂz%&i6?ftﬁ?£tér§3{§]§ﬁé%r&ﬂﬂlaeaéfi‘vi'ﬁ‘é%‘? T504PPRE tisdst HEactual
text with respaey W geknows. aiphahebein hsiticdlab bangdage dprepresant thevexiual infapnation,
e.g., a title, chapter names, and/or a dialo‘%ue in a movie, is one alternative to using bitmaps to

represent'fHE fafemRaHtni rediip taxe e thevieBibiesly Tebliiles ey dscetifd o tAevRRDntAe

commonlyialogue of a video presentation in different languages, to aid those with hearing
impairments, poor listening comprehension, or to suit the viewer's current listening
preferences and at times to present the director or even user commentary in
environments where such information is available.
[0003]  Typically, embedding textual information such as subtitles with audio and
video data into multimedia files involves run-length-encoding bitmap images of the
subtitle text information. The run-length encoding of bitmaps provides an efficient way
of storing the information, and since bitmaps 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.qg., 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
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WO 2009/149442PCTTUS2009/046588 acceptable representation. ASCIl and Unicode are two such
representations, where ASCII is typically used for encoding European languages and allows a
maximum of Is,,and Unicode is used for representing over 100, nd other
symbols from%gglg%g) c%%%zrehensive list of world languages. [0005]The dis%%%%%%%ﬁé%@ext can be
done through the use of a mixture of bitmap and non-bitmap image representations such as those
stored in True Type Font files. However, the size of these representations may pose a problem
especially when dynamically displayed or utilized with Languages that utilize unique symbols to
represent each individual word in their corresponding vocabularies. [0006]Accordingly, there is a need

to provide &t BistifzerPtesepEr EYatiohErt nshidyi s9dte At ehi OveIgo iy ereHBbYe oG iSsues
and/or adginal RIQ#&L%W%HLH‘%?%%&M%%R% Sanglw(r%%gig@,lIXNIF§%%%§”£%@§H~9&W8?§§@ and

playback systems and methods for multim are p ed In which one or more optimized font
files are uylimedldn ame embodémentsa iéthon: pfgendrating ¢extlal fforohatiactéos aa multthedia file

i iving text data, iginal font fil d ltimedia file havi di d video data b
a proces<UBALT GeNBAURG R BRRISB EHE R HE WEBita and the original font il by the

processo[g0bme genaeatgdienidieds speeifierllmateherd de the-deyhdate ard differentiremn e
original font file. [0008]In another embodiment, a method of generating textual information for a
multimed RIS RGMHASEs FHEMRVITG SeIaPAREF BEAIABSSEBYPhettd kA e rhtntipdedid fie HaRmEidio and

video datg by aypraeessor,and,generaling aulwalinal fonk flesqay the piacassanrom iexkdata and

an original font file Each generated font file is specifically matched to the text data for each identified
time segrigmnioGdY] I yelarecther ertiboeimenith altmguad ésforhaation readering systenbéts to

represent each individual word in their corresponding vocabularies.
[0006]  Accordingly, there is a need to provide an optimized text generation and
display system that overcomes the above-noted issues and/or additional problems in

the art.

SUMMARY

[0007]  Generally, textual information creation and playback systems and methods
for multimedia files are provided in which one or more optimized font files are utilized.
In one embodiment, a method of generating textual information for a multimedia file
comprises receiving text data, an original font file and a multimedia 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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generating textual information for a multimedia file is provided. The system includes a WO
2009/149442PCT/US2009/046588 general purpose processor and a demultiplexer that is configured

to extract textvgatﬂ’(%ﬂr{; ﬁpultimedia file having audio data and video dat%gﬁﬁsgﬁﬁgﬁ?ﬁgeg ivsvith e

configured to create a font file by processing the text data together with an original

generated font file being specifically matched to the extracted text data and at least one predetermined
character. Memory is coupled to the processor and stores the generated font file. 100101In various
embodiments, the text data may be provided as either separate filets], to be incorporated into the
multimedia file [0011]The above-mentioned and other features of this invention and the manner of
obtainingd@ME RN tReTR Wik EREGOMaTHrelappatdexandhalll e aldg unrdbietaviapy trefefsize to the

following gleserntionfakien i ERalinGion WL ihe AeGRIPAOUNIrANIngS. SEhe-daniagadapict only
typical embodiments of the invention-and do not therefore limit its scope. BRIEF DESCRIPTION OF

THE DRAWNG S OO} 1G .ptds s blogkididgramiadd dogrilienedith textaabinfdrimatiole gerbréton and
ook el ) pecuienER At opo sl oL e slesernienien IRISFIGS 20
of the presenidnventiea. [QQ4IG. 3 igaklegkidiagraseal eomtiimadiaeiasdtiad infosmationtgeneration
generated font file.
[0010]  In various embodiments, the text data may be provided as either separate
filels], to be incorporated into the multimedia file
[0011]  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

drawings. The drawings depict only typical embodiments of the invention and do not

therefore limit its scope.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is a block diagram of a multimedia textual information generation and
playback system in accordance with various embodiments of the present 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. 6 is a graphical representation of font files relative to a given multimedia

timeline in accordance with various embodiments of the present invention.



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 inve%&&%}mp. 5 is a flow diagram of an embedded font file q%}rmg%%@ggggess in
wit i IS C

accordance various embodiments of the present invention. [0017]FIG. a graphical
representation of font files relative to a given multimedia timeline in accordance with various
embodiments of the present invention. WO 2009/149442PCT/US2009/046588 DETAILED
DESCRIPTION [0018]Generally, a multimedia textual information generation and playback system is
provided that includes optimized font files for textual information. The font files are substantially
reduced AT FBORSERIFE'® an original font file. The font files are specifically tailored to supply only

the charagigyg or ""@éﬂér’%‘ﬁ?fﬂgdrrfﬁ'[tﬂr?@cﬁgi@&xft‘HSl?ﬁ%@ﬂ&ﬂﬁ@%@o%ﬂaﬂﬂe@?@ﬂ@ 0 ghe font

files are designed to accommodate a particular size and/or timé frame relative to the multimedia file. In
various emipodindedtthahenfdnt fites e pesl/fdet fde arfe configatedftarbetprovided thriadnesadiyeduring

the playbacggtgf the (tnultlmedlgl file iln various, embodiments mul}l%%q%textﬂ [ or{nﬂpon eneration

and/or plg)L} "-‘i{‘é‘ﬁé e and rﬁ@trﬁo%ssgree 'ber@vf\é%&%aae%rei%?éa display extudl® intormation that is

searchabigestidabietaine/ed tediigas spaGEtFRAtiaeats. dPOIHNrEe /e ihany peetioda fobf

embeddirtlget%)q(hlllglwi}ggci)gr?ﬁi.orllnsgrc‘:Q gﬁnggg}mgﬁt, the font files are designed to accommodate a
particular size and/or time frame relative to the multimedia file. In various
embodiments, the font files are provided or are configured to be provided dynamically
during the playback of the multimedia file. In various embodiments, multimedia textual
information generation and/or playback systems and methods are provided to
generate/display textual information that is searchable, scalable and/or reduces space
requirements.
[0019]  There are many methods for embedding textual information such as subtitles
alongside the audio and video tracks of a video presentation. These methods include
but are not limited to: still-frame images such as JPEG files, run-length-encoded
bitmap images, and the direct embedding of the text along with the optional attachment
of a font file suitable for displaying the subtitle characters. It should be noted that
although subtitle data or information is 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



alongside the audio and video tracks of a video presentation. These methods include but are not
Limited to: still-frame images such as JPEG files, run-length-encoded bitmap images, and the direct
embedding of the long with the optional attachment of a font file suit isplaying the
subtitle chara(():ét%rzsﬁ.ﬁgﬁs%gﬁd be noted that although subtitle data or informﬁ@rﬁ?ﬂ@&ﬁﬁéﬁgn 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 Begdifiley eprtathifg Reset bigashesdatiohs ot Bismaling bivarabasre b isgnsiarsmhese
ropreseniALanE AL AP AL b Iader Ao LY dual iaee. crawina LA fo
mathematical formuias for specifying the outline of a character, or instructions on drawing a series of
lines withmAi(h 2308144 94 4PRCTIES2B091 0 §588rapigcifiaisizesranth shiapesh denesadpanthge of

specifying the glyph shape using drawing instructions and mathematical formulas.js that the size of the
charato AR b S0 TERTETbAL SRR WIS BN R A PG al Mo ded
shape of {hecharastel spdomcamnhalesune onpased of g sixitne Ot BHIAR R aep-hiteaap glyphs,
where bitmazspecifications could be used for only depicting certain character sizes. 10021]

AdditionalRP&me PaAivaghy, saBH d3rOHRSSe SH8PaTeSEINGTE Karaas satifrd Kenmatesi#hol for
representing, gach indivigdyal werd-n thelr, eagespepdingveeahulpres. Thedaroe Ry rbgs odiwgrds

making up these diffeérent languages leads to very large font files as compared to languages which
utilize comrialati@n e$.|etterdangz uniobe aip vadydistor fdnmowier tse Feoditf filesnfdietiirse enlgadgés may be
inthe 1to 10 ‘\tl)lbgtefs range and can sorgqtirpes be as large as ?tO Mboytebs. hile Féize of these

very iarge 1on ¢ as compare o languagdes which ytilize combinati o7 Lettelrs in a
fonts may not Be%an FEsue or processing on a pgrsoqnéﬁ compuLfer, in @i embedded or a Consimer

electroniq,eleyiees phieh diargedont sizes may nose & ferothest aspgatalbsiithy tonis ane expeded to be
dynamically available in memory for the device's rendering engine. When the size of the required

representdBsiFfilEABLc ¢ tha T ESAIREE RARAIRG LalsEoiity 0f MR Athelie dBGic& e Hatrsvior
exhibited 3y dhass, dRYises,ANdLNe 5 SHHIRgLRI-EXREFIERCH MY AR NIEP-HNEANE, EQ0ZRIAS will be

described in greater detail below, efficient methods and systems are provided in which a standard font
file for angonanmeigel éstcasiormizecttsucspecific imiltmedinndilepesq. 2 mblde; sgehakwdlyohirehose

character§ that areé)resetnt [ thoe agtual textual eIe{ngpts used bx that %vie are include(gi in_one or
nts alre. >(<jp?c ed o be nam{ca %/ avdjta e[m memory ?or"k e device's ren erlrw .
more font fies. This ptimization is €xpected to reduce the amount’of data hecessary for each font file
as compagedite.tivh onighwas fonb fitee \Way e ride sepredu atisrsniti Rbsalutel satra s svayrappeadsimall
relative to the overall high-resolutjon video file sizes, the impact of the reduction is significant because

an entire FBRPAIL TR R aSTIRRAE HLITGY DiayBEcRIATHE 0N RIESHORY JPRTE HASVISSeKk HSiERE This

optimizatiQn igiihgnderther exiended forevesh e Limited memory conditions, where smaller font
files can be optionally generated WO 2009/149442PCT/11 S2009/046588 for a single movie subititle,

where thd 3838 filedmaijlee deratikedlynozgatebaseaibhalavprif rerion ehets \aadcsurigos audio
timeline. [002 i ot ' i | { i [ { h it
imeine. QREBHEING IOMa ESHIGn DEYG: L pie iealenaRsste e

or extracted biyree die-filigltiplexer hihvid)esdeknidiipleke isagepliasthe appriogriate datadotthethe

corresponding flecoder Assuch, audp data s supple [0 an aydio decorle 14 vidon datg g a video

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



[0024]The font file in one embodiment is stored in memory 17 for access by a text- rendering module
19. It should be appreciated that for a successful presentation of the text data, a complete

representatiogv8f %IJ} S H}aracters of the text is provided by the font file. F{?&%@Qﬂﬁ’%ﬁmﬂwn
considering subtiﬁes or specific languages, the font files can be very large as such languages can

require a representation in the font file for each individual word. Also, since in many environments it
cannot be assumed that the playback system has an existing and efficient way of representing such
specific fonts, a large amount of memory may be required to host these fonts during the movie

playback. [0025]The rendering module utilizes the decoded text data and the retrieved or accessed

font file frem InERBEY T Providhtidelentear tebted tratalbepWittythe dueateeplidtertsBdesrsbifed by a
video miﬁgg?pgb'?rpeesg% hined WQ&? I5 é}éﬁ’@iﬁﬂot(?iﬁ}gtiﬁ@?‘y device, stored, transmitted or otherwise

provided to be displayed at a later time. In the illustrated embodiment, the font file supplied with the
multimed[8F28&8Js amefstimizedderibfilee kratheyvamnotlé e bediméents; anasiotiniia ¢ ddfettefilevith

generated from a font file supplied, with the multimedia file,and the decoded text data, [0026]The
Optimizo T EORIEI N b o SR Ao PR S B RN i B o
charactergr-useshby-the diffesans tedusy eleraanisofrRdAdizidualdrddtimedia iBleresgip hesttitle
information of an individual movie. The representations used in the font may be in form of bitmaps,

instructioABPR&RIM &kt al tanibe X0 E29nd ot 499982008f0385Be R AR B ravtpRliedniagn
techniques yiliging (e font filefasendes inechiasiersindhg {exivateiemenis gbthadrylimedia

presentation. A single textual element may have many unique optimized font files associated with it as
required 1682bortTthe tliffefent tangeagesdiraeantiimbdiedtiterienaeiditidn’es sappertdior différent
Languages, customized and optimjzed font files may al created for different stylistic variations
(6.0 Dol LR L TR A ook T BB e SRS h g P Taf e

predeterrpined chatneterp | nadsditiosetadhierupiqile whachetars aisest bydthextextpabeldsdentsiof a
movie, to be represented by the o%irimized font file. [0027]However, by Limiting the totaL number of

character®t6 fH8sd BhI&)ABRIELY BSE FRIfIABRP e PLYES d9h soRedISUBRESE I5Fot5ila e EieSited that
is specifically glesigned fae use L thalipdieyalanawg. wheredhie Jontdils wpuld Hes bergxnested to

correctly render the text of another movie. Such tailoring thus reduces the size of the one or more font
files, espesietlyridivitbiahse of L Atgusdeeetiameniuah dheracests reppesehtindisidimaedbids theed by

b o TS M DU RN 8y [ e oo T ot
informatiaar gndimuolliijalexedraraonayibat ireakesgiuihem extractahieby dcdesmidtiplgxéerdardwiare
and/or so{)te/g%gcrp_odule in a decoding system.
[0025] The rendering module utilizes the decoded text data and the retrieved or
accessed font file from memory to provide selected text data along with the decoded
video to be combined by a video mixer 20. The combined video 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



[00281In FIGS. 24-8, a generalized conceptual illustration of an optimized font file and rendering
process versus an un-optimized font file rendering process are shown. As shown in the illustrated
example, the g&)él%lﬁ?ﬂ;‘?ﬁt file 122 is limited to the characters to the V|deoptétjr(a7U %flﬁgnd thus is

smaller in size than the un-optimized font file 120. Also, the text rendering engine Oﬁ?ﬁf;zslng 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. WO 20119/149442PCT115S2009/046588 [0029]Referring now to
FIG. 3, one embodiment of a process or system to generate an optimized file is shown in which, a text
file 21 for'anmmutinedisopressrtitiont ashni eustoviel znarnaly Zeat byl atoerrrotier ie cotep tdadetermine a
unique char tf ifj ig.as defin the textéileZl Ap griginal font file 22
provided roéerﬁ%%{éér%u Eénltggrggﬁ'g gﬁ%&ﬁ\&\/‘i@ee (é![%r r Sgﬁgﬁ%géib e B'}? ﬂ%% g%%%%%ﬁh%”&%él{er”?s? >é\pplied
to the unifeeechaaragtensptcfampiomi cptifoizttidas24stheriabydgeiterating onguiretiake apipnizeit éont files

25. [0030]|n,FIG. 4, the unique character set is determined in one embodiment by initializing the
decoding qfﬁt@?ﬂtﬁ?dﬁgaﬂ?g ﬁ?tﬁtfﬁl@&i@‘Fiééaig'gﬁalﬁéaréﬁwioaﬂbnaﬂﬁ%&lﬁgffé?éﬁﬁﬁﬁ?@ﬂ?ﬂ%?ile are
extracted {2O3)niAe it bidivickeal haraderisinsreged e nextindiddualtharasterdsdnspected

(204), if the first character has been inspected. lithe inspected character is in the character buffer

(205), thelpibdedd.dilise A1 Hngenianictérsonamrestinratesme (PR Tessa tite pioekste énds with

a unidue ehATACISLcoRk BRINOALRAIAIRG. /L MR 1a3ARAR%E AR IS D e charaglenuffer, the

character is added to the character buffer 1206). If all the characters have been inspected ( e7), then
the procebsxamlsgithea taritjaenchardctbe sepbesry gdrsrdtechpdthemdsenthidenext individual character

is inspect 41 tthe. . [0031]it should jated that while FIGS, 2-4
uswaros B02 eatah G ey R IRMEEON, 15/ ehE L0 GRE Bt of B SeL care B 458 o

repeated fau & serpinkaiioneqf. ath othevielensaptaissthe meviditbalsregquisethercamendpication gf
information via a textual regé;esent_ation to the viewer. In one embodiment, the accumulation of

individualistoneaten prededied tdivsliahanods pyhees dhintRithE v reddineins axargiedidnt

representing,all the-texjualclemenis a{hemevieeor aliamaliyely SEvRraliants CalL ke creaigd for
each major category of textual information in the movie. WO 2009/149442PCT/US2009/046588

[0032] The procesyoresysténiissore raniadginrenb of GIGSo 2 lanpaydes rdalizéekinancharacters

represent individual words used by the different elements in the multimedia
presentation, e.g., the dialogue of the movie. The one or more optimized font file in
various embodiments can then be included with the movie, together with the text
information, and mutltiplexed in a way that makes them extractable by a de-multiplexer
hardware and/or software module in a decoding system.

[0028] In FIGS. 2A-B, a generalized conceptual illustration of an optimized 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.



authoring or post-production stage using Personal Computer or other Computer Workstations.
Alternatively, the font optimization system or process may take place in an embedded device with a
Limited amo“ﬁ&ﬁo%ﬁ'@ﬁ? memory and little or no amount of additional st%@gﬁﬁgéﬁﬁ&%,g. a
hard-drive disk) as shown in FIG. 5. The amount of dynamic memory may be enough to hold the
un-optimized font file completely when the system is in the initialization stage: alternatively, during the
processing stage, the unoptimized font file may be segmented to accommodate a smaller dynamic
memory size. The font optimization process will enable embedded systems to utilize a smaller amount
of memory for holding the required font file. This memory optimization may be required to enable the
video andO48b deRetisrivthasdsts FiGo s ma Ry by dingent 05 iy aSAste 9T iSYRiERIR I L6 ENnd the

mU'“mediﬁ‘wfH%tﬂﬂ?)X&%ﬁélQ%LMﬁ%%ﬁ%meﬂéipf‘i&!?ﬁ%i'%eﬁiatﬁ%é&% siealad (HI3)and a unique

character set is determined (104). The amount of available memory as compared to the size of an
un-optimizexitaris fledtydetdrmatedr(d o8 /f erolegHordatroryiseavaikaibles teaseptanizied toet file is
Loaded into memory (107) and font optimjzatign is, performed (108) to provide the fonts for the unique
character e IR AR RS Aot e LeEred E oo 1 L BHTel o gy st Slgentator
of the un-eptiimzeikfoins ide othalhite: charadtersaate gyiotessethEldf}othe /decodirg Sygiadrisialization
continues (111). Otherwise, the process repeats loading the next un-optimized font segment in
memory #6710 GBRATRER0P i AbtTADAIRIED HR oh-ShtitRZEd YoRE Aifd a8 RegtREnBEdTA08) and
one or mgrge;sagraeRiadifenbiles 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 cH¥¥3@ter det sl Rotiprdsentonuehehathetaiccainmmiet: fonniid asacbetradpreseritation of

the characters used by the movie. For ex le, some systems. may_host native hich aim at
el 6 T R e A et el RO T RO RGO
them. Howeeues| thie amoisnirofthiefieryarequired ¢cendR83. sutficiefit einthdocdinate deprasentasion of

the character sets from different Languages may be overly burdensame. As a result, certain character
sets may BEGRIRECE the 151 HEUHANG 15" S adGA R 1 fé@%&%% aegrter has

represenitionsBpseiane |angsiaas disblayag-vhien e samerriaractes apnepissin @ differents
Language, for example, elements of the written Chinese characters which appear in both Japanese

and _Koreahe\ﬁ/mmfg@ b fvRbREaskR s &m@@?%ﬁb?ﬂq%@fiéﬁﬂgéedfe@mﬁm @@49@%@&@&&@9 the
pa”'cu'ardn%;ﬁé‘@ﬁ&rfa@?&! ?f&@ﬁ %ﬂ%ﬁ‘t‘@@. %Hﬁ%‘ﬁ?ﬁbé‘% éé"‘é‘ﬁaﬁadl;%‘%‘is}%a j;?‘ﬁ%f Icymultmedia
presentation that sufficiently and accurately represent the character sets from different Languages the
amount of mhiemadhe adeupiad hig sulcte font flesdsasigrificantigrddicediasit dhepanedstddhe loriginal host

tive font files. Accordi f unified font files and thereby their undesirable effect b
awoided, RS REAEb e A TShidied Rt CTE0 Tort s bal A3 60 G Trea orihle.

reduced igdilersizel in oasaswieng dnitied fentides are-aserptableopddtthe(aedugtiopgadilersize is
desired. Memory and Timing [0035]The font optimization system and process can also be extended to

[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.



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 (epr. textual information of the multimedia presentati , in FIG. 6,
multiple font f?lse%%ig%%bﬁ% are associated with the overall timeline 35 of aB\E/}iT g%%ﬁ%@%ﬁ%tion 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]If it is desirable that the font files
alt be of an approximate equal size, then the time covered by a font file may vary, e.g., one font file

may covéPB3%he pEiREOSAGR WIS 2O0IMIAaTbofUBROUdEA6584 that bR daERshinieg,
depending s ammgbts?f@%%%woa FELEnG BB 1123 the AHMBET §f Yaifye Sharagisrs

representing those conversations. It may a sirable to create font files such that they all span

an approXimdtelytemqsal Alteouatioétymid énfeninavienirethis sasertherfont fdes may tdeepdiferent file
sizes. A hybrid gg&roa&:{] couldda%\so e us$d, Whereﬁélnaximum font file is selected over a fixed time
period, aid for gle vaceerig e R HiRY a8 Yé‘FfH'&?@?W%Wofﬁg tg'ét p rdGatEY At there
may be excaptinnm i tierdgfaipaity ok esfoatdlasizes andierdheNrimerspaps tapending obitheir
location in the movie and the alignment of the subtitles with respect to the overall video timeline.
[0037]ThEXSeaptc BRSNS SBALY thtamyy Shksfit napimesid feohfdinsp takriaky Wwhay ditter

greatly. Quesych mulimeiasiandad knawa as Mavoska has pravisians faraftaghiagifent fles and

allowing pre-defined elements to specify the association of those attachments with & particular
multimedizp trarckesuion okl s nbéy bs. ddtiliniTg ¢Hécdesoriptivafehis staltdadydferrassoeiating szsingle font
to a subtitllﬁ trgckt thetsamet.identification m&charﬁm Atkt)agllgm(?ntu[(lk[)nin a Tretu{k elemser% may be
repeated mﬁltlf))lré tinheS GRS date ?ﬁ;aﬂi%ie fonts wit r%cksggn%alﬁinﬁ the Subtitle data,
Additionadyh amAstaskmeniItariidaem feltaad Attachment&ndhisne dield-naytbei adtedria fhe
description of each individual attachment (AttachedFite( to denote the start and end times for which a

font shall 58 YiiRgda toriHe fRmyEfoarRYAraIARnE Mg Rfticular subtitle track. Some
embodimgiiigdnay gssogiate qﬁéne@csqmgilgg&@Hﬁesbmaimiﬁmm%Anacnmsm%tﬂgmme may

be set to zero and AttachmentEndTime may be set to the time reflecting the entire duration of the
movie. [0888]yT¢k [$87le Seatidelrdlatagnistihdbe mebsoribaale of assdeidend ofHameauaielements of

the file (such as,the movie title or tr T S) that are not part of the multimedia track hierarchy with
2 speccIIC TS bR e S AR LA fes et o et e B S e
associatigiefdiextust-infanmiatdrf oftthefiledyithr@mattdched iorhblegban beapeaeitiedilabtieettadlowing
manner: \4'0 2009/149442PCT/US2009/046588 +TagF +Tag +SimpteTag TagName=Font

un-optimized font file 1s loaded into memory [107) and font optimization i1s performed

(108) to provide the fonts for the unique character sets. The optimized font file is stored

(109] in its entirety, or according to the segmentation of the un-optimized font file. If all

the characters are processed (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]  Invarious 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



TagLanguage=jpn TagBinary=Optimized Font -flag +S mpleTag TagName=SUMMARY
TagLanguage:jpn TagString="a lot of text" 100391In the above description, the optimized font file is
described by f a base Tag element associating an optimized f il of textual
elements Whic use (hgye%lstlng Matroska Tag mechanism. In this schemegﬁwlrwf%% [T}é? |s%5c?jescr|bed 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 fontlfirgdpgeasdudiatedresasries dmbe)- fdflowavgrind s ame widefromicad strirturesd to

(00401 W he abiave deeaion apatains ey seesifc Podents.f e ipveprign dhese shoul

not be construed as limitations on the scope of the invention, but rather as an example of one
embodimemigiteayes frfgc drdiogdylythe: sdepe ofeheAnventiamu Bh(auldah)e deterniaed st hajhbe

embodlment ustrat ut by nded clajms an thelr lents.. MCSLIP Claims: 1. A
method of §et éraf‘ng}%ﬁ |28§ oﬂ%foﬁgﬁg’%u&o ed"ﬂ) 55ébaeb Gt m%%?*@%a&iﬁ&ﬂf&@s textual

elementsréhe-natharb ROMISIRGE language displayed when the same character appears in a
different language, for example, elements of the written Chinese characters which
appear in both Japanese and Korean writing, but where each character should be
represented with a glyph appropriate to the particular language. Therefore, by
generating optimized font files tailored to a specific multimedia presentation that
sufficiently and accurately represent the character sets from different languages the
amount of memory occupied by such font files is significantly reduced as compared to
the original host native font files. Accordingly, the use of unified font files and thereby
their undesirable effects can be avoided. It should however be appreciated that unified
font files can also be optimized and thus reduced in file size in cases where unified font

files are acceptable or further reduction in file size is desired.

Memory and Timing

[0035] The font optimization system and process can also be extended to satisfy
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



Sreceiving a multimedia file including audio data, video data, and a track containing subtitle textual
elements and a corresponding original font file by a processor; identifying a plurality of time

segments Wit%%ﬁw I}iﬂledia file including audio data, video data, and aﬁﬁ%ﬂ?&%ﬁ?ﬁ%t&ﬁ" elements
nentinclu

using the processor; 10generating a unique character set for each time segmen Ing each of the
characters in the textual elements associated with the time segment; generating at least one
modified font file for each time segment including fewer characters than the original font file, and all of
the characters in the unique character set associated with the time segment, by the processor,
wherein each modified font file is 15specifically matched to the textual elements associated with an

identifiedtﬁﬁméﬁé_ljhfé’rfefiﬁalfki@@%ﬁfﬂifl"ﬁdﬂiﬁéé PO fild t_rﬁ g@@ﬁﬁysatﬂm@p@niwam@ng%@%at’awyback of
audio datg ang.yidgo data in W%?Qc%?éﬁgggﬁsgem&'%HES%V’L%W‘%fQXt?o%%?SS'R'erfﬁgh'51 egpemory

of a playback device for rendering associated textual’elements; and incorporating modified font
files into thesmuiitemediadide ROt AleEhauinhethat tbkglalins pavhereap pnexiexstialyedenrd rasnioutiieof

ding portion of th ltimedia file includ lurality of ch ters.and.th ted at least
ane moaH B R T CAR TR 185 Sea oty ALCR P DGTAIy BP ARSI b 05, T

method of siriach wherein toestexistal algrmrnts iINdemeerresRonding selected over a fixed time
period, and for other time periods the font files are smaller in size. It should be
appreciated that there may be exceptions in the uniformity of the font file sizes and/or
their time spans depending on their location in the movie and the alignment of the
subtitles with respect to the overall video timeline.
[0037] The exact representation of fonts in any specific multimedia container
standard may differ greatly. One such multimedia standard known as Matroska has
provisions for attaching font files and allowing pre-defined elements to specify the
association of those attachments with a particular multimedia track such as subtitles.
Utilizing the description of this standard for associating a single font to a subtitle track,
the same identification mechanism [(AttachmentlLink] in a Track element may be
repeated multiple times to associate multiple fonts with the Track containing the
subtitle data. Additionally, an AttachmentStartTime field and AttachmentEndTime field
may be added to the description of each individual attachment (AttachedFile] to denote
the start and end times for which a font shall be utilized for the rendering of textual
elements of a particular subtitle 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:
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portion of the multimedia file additionally include a plurality of predetennined characters and the
generated at least one modified font file contains representations that only match the plurality of the

characters an&m@l}ﬁsﬂy of predetermined characters. MCSLLP 4-{J@ﬁ@%ﬁ@%ﬁ&&?'aim 1
dfo e. ) )

wherein the generated font file is smaller in file size than the original font fi e method of
claim 1 wherein generating the at least one modified font 5file further comprises determining an
amount of memory available to process the font file and segmenting the original font file such that
each segment can fit into the amount of available memory as it is processed. 6. The method of
claim 1 wherein the generated font tile is not guaranteed 10to be useable for another multimedia file
different from the receivE#fultimedia file. 7. The method of claim 1 wherein the generated font
file is useable only for therbzgived multimedia file. 158.The method of claim 1 further comprising
rendering textual information €6rmdigpleaoby using the textual elements and the generated font file.
9.The method of claim 1 further Coptjaisiergassociating at least one video
TaglLanguage=jpn
TagBinary=0Optimized Font
+Tag
+SimpleTag
TagName=SUMMARY
Taglanguage=jpn
TagString="a lot of text”
[0039] In the above description, the optimized font file is described by a hierarchy of
a base Tag element associating an optimized font with a series of textual elements
which use the existing Matroska Tag mechanism. [n this scheme, the font file is
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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track with the at least one modified font file. 20 10. The method of claim 1 further comprising
associating a hierarchy of tags with a plurality of textual elements and a gerﬁﬁz%ont file. 11.
The method of claim 1 further comprising associating a single modified 25fo ith an identified
time segment, spanning the entire duration of the movie. 12. The method of claim 1 further
comprising associating each modified font tile with each identified time segment. 3013.The method of
claim 1 wherein the plurality of time segments collectively corresponds to an overall timeline of a video
presentation. Mei®Si P 14.The method of claim 13 further comprising tracking the overall timeline and
rendering subtitle information at specific time periods using only a modified font file that corresponds to

the time segment associated with the tracked timeline. 5
1. method of generating at least one font file customized to a specific

multimedia file that includes textual elements, the method comprising:

5 receiving a multimedia file including audio data, video data, and a track
containing subtitle textual elements and a corresponding original font file by a
processor;

identifying a plurality of time segments within the multimedia file including
audio data, video data, and associated textual elements using the processor;
10 generating a unique character set for each time segment including each of the
characters in the textual elements associated with the time segment;
generating at least one modified font file for each time segment including fewer
characters than the original font file, and all of the characters in the unique character set
associated with the time segment, by the processor, wherein each modified font file is
15  specifically matched to the textual elements associated with an identified time segment;
marking each modified font file to signify a time period during the playback of
audio data and video data in which the modified font file is dynamically accessible
within the memory of a playback device for rendering associated textual elements; and
incorporating the modified font files into the multimedia file.
20
2. The method of claim 1 wherein the textual elements in the corresponding
portion of the multimedia file include a plurality of characters and the generated at least
one modified font file contains representations that only match the plurality of
characters.
25
3. The method of claim 2 wherein the textual elements in the corresponding
portion of the multimedia file additionally include a plurality of predetermined
characters and the genérated at least one modified font file contains representations that

only match the plurality of the characters and the plurality of predetermined characters.
30
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15. The method of claiml further comprising rendering textual information for display by using the text
data and the plurality of font tiles. 16. The method of claim 1 wherein thegxtual elements
includes a plurality 10of characters and the generated font files collectively contain representations
that only match the plurality of characters. 17. The method of claim 1 further comprising
associating at least one track in the multimedia file with a generated font file. 15 18. The method
of claim 1 further comprising associating at least one track in the multimedia file with several font files
simultaneously.  “49. Thehh&RBYSPEA rirbsesiedbrssairigtad dovidtingsarmelst BhBleag in
20the multimegia filgMib S-ieximabglement that is not a subtitle. 20. The method of claim 1,
wherein each modified font file is marked with

5. The method of claim 1 wherein generating the at least one modified font
5  file further comprises determining an amount of memory available to process the font
file and segmenting the original font file such that each segment can fit into the amount

of available memory as it is processed.

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

10  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.

15 8. The method of claim 1 further comprising rendering textual information

for display by using the textual elements and the generated font file.

9. The method of claim 1 further comprising associating at least one video
track with the at least one modified font file.
20
10. The method of claim 1 further comprising associating a hierarchy of tags

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

11.  The method of claim 1 further comprising associating a single modified

25  font file with an identified time segment, spanning the entire duration of the movie.

12. The method of claim l- further comprising associating each modified font

file with each identified time segment.

30 13. The method of claim 1 wherein the plurality of time segments

collectively corresponds to an overall timeline of a video presentation.
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start and end time-code values. 2521.The method of claim 1, wherein each of the at least one modified
font files is described using a first tag element within the multimedia file andﬁ#%m%uent tag elements
following the first tag element are used to host all the textual elements with which the modified font file
is associated. 3022.A method of generating textual information for a multimedia file, the method
comprising: MCSLLP receiving text data, an original font file and a multimedia file having audio
and video data by a processor; generating an optimized font file from the text data and the original
font file by the processor, the generated font file being specifically matched to the text data and

Sdifferent from the original fantfilgsiandor c1AgS0sIatRGAL /g GRe tastadatadagdmthenmeuliimedia file
with a textual element of the text data that is not a subtitle. 23.A textual information rendering system

for generating ¥kf5aA Yo SHR R i foraaiRiheRAd fitd PSS B mpRigiAgnodified font

file that corresponds to the time segment associated with the tracked timeline.

15. The method of claim]1 further comprising rendering textual information

for display by using the text data and the plurality of font files.

16. The method of claim 1 wherein the textual elements includes a plurality
10 of characters and the generated font files collectively contain representations that only

match the plurality of characters.

17. The method of claim 1 further comprising associating at least one track
in the multimedia file with a generated font file.
15
18.  The method of claim 1 further comprising associating at least one track

in the multimedia file with several font files simultaneously.

19. The method of claim 1 further comprising associating at least one tag in

20  the multimedia file with a textual element that is not a subtitle.

20. The method of claim 1, wherein each modified font file is marked with

start and end time-code values.

25 21. The method of claim 1, wherein each of the at least one modified font
files is described using a first tag element within the multimedia file and subsequent tag
elements following the first tag element are used to host all the textual elements with

which the modified font file is associated.

30 22. A method of generating textual information for a multimedia file, the

method comprising:
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a demultiplexer configured to extract text data from a multimedia file including audio data, video data,
and a track containing subtitle textual elements; a processor configured to: @P%%[\;X@ plurality of time
segments within the multimedia tile; 15generate a unique character set for € ime segment
including each of the characters in the textual elements associated with the time segment;

generate at least one modified font file for each time segment including fewer characters than the
original font file, and all of the characters in thc unique character set associated with the time segment,
wherein each modifie@¥erittd Zidatpadifetgipahtaphils @ therattinardipilemavisz eehectndith an
identified time sg@geRt by am@@%p’h modified font file to signify a time period during the playback of
audio data and video data in which the modified font file is dynamically accessible within the memory

of a playback device fsPrEHERFiHiyoRssBrERddastbsdinan dheraridatanadribepoetial deatdile byt one
modified font fijg.iptadheomHingesizafile: eROorMasBRry SRUMes P HRRAGE SRR ANdIRP IR the at least

one modified font file.
different from the original font file; and

associating at least one metadata tag in the multimedia file with a textual

element of the text data that is not a subtitle.

23. A textual information rendering system for generating textual
10 information for a multimedia file, the system comprising:
| a demultiplexer configured to extract text data from a multimedia file including
audio data, video data, and a track containing subtitle textual elements;
a processor configured to:
identify a plurality of time segments within the multimedia file;
15 generate a unique character set for each time segment including each of
the characters in the textual elements associated with the time segment;
generate at least one modified font file for each time segment including
fewer characters than the original font file, and all of the characters in the unique
character set associated with the time segment, wherein each modified font file
20 is specifically matched to the textual elements associated with an identified time
segment;
mark each modified font file to signify a time period during the playback
of audio data and video data in which the modified font file is dynamically
accessible within the memory of a playback device for rendering associated
25 textual elements; and
incorporate the at least one modified font file into the multimedia file;
and

memory coupled to the processor and storing the at least one modified font file.

30 24. The system of claim 23 further comprising:
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3024.The system of claim 23 further comprising: MCSLLP 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 5a text renderinéﬁ1 %ﬁéﬁ% configured to
decode the extracted text data and to display- text infolination by utilizing one of the at least one
modified font files and the decoded text data. 25.The system of claim 23 wherein the processor

segments the original font 10file prior to storing the original font file.
a video decoder module intégrated 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
5 a text rendering engine configured to decode the extracted text data and to
display text information by utilizing one of the at least one modified font files and the

decoded text data.

25.  The system of claim 23 wherein the processor segments the original font

10 file prior to storing the original font file.
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