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for a shraylél nasvi€ aubhidenwhdhe thabdrits gk O wBhioavely campeal lySleaded based on
with absol ute hardness measured by a scleroneter. The
the pr0tgab$seorbeftiwwd]@@alpdﬁoatagdloammln@nal subst ances that
. between | evels: |Hardness i Substanc
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Vitreous p re sil artz 7 to rnet
appropiriatd dele etefed cstregpondingdecbd@ UndWwch, hQdi8. data is supplied to an
i Car bor undum 10 [Di anond >10 U trahard Fullerite >18
audio d,eAggere@@tvaﬂaoddaatHﬂmd vidavod eadbsiPan b iaodae studftade a text decoder 18.
haracteristics : Particles mxin eff|C|en%y
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second effect adds resistance to the ability of
can bepasryiletge &9 suohllangubdesntdrereqdireh repseddraation $i rth)@@@rﬁt file for
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each irshadps levofd. aAlsnosinie spimeaceanvitmiments| it cagnetdreoasswimed that the
surface, interaction adheS|on with a nonslip zone is
playbagl pysiam lachfdarﬁ ﬁé'sé'ﬂﬂé@ldse 8ﬁ'eﬂhé"apﬁﬂfﬁ’é?esﬁﬁt'ﬁatsuﬁhé@ﬁ@'é'c fonts, a
ynam t he er|al ro a
large @mgwafj S BsEnoPyy TR B AR 4 s et ologis AR, the movie
pbybaﬂﬁ' thereby creating a bl ade- I|ke tunbllng ef fect,
ch produces agitation by roughness as well as
[0025] neCitRnt&/lerlignetddulé QltRizkOrthe Rdddoide i etehadd e spdameé retrieved or
t oughness M xi ng bl ades and hi gh shear m xi ng
accessedt.fophﬁhi frarme meoahy {o pededoteleatakbied datzalormndith the decoded
yners are softer than the nechanical agitation
video ta;b@l Gosabingd iy Midgp rﬂglxes|2ﬂcéfher@§@blﬁadtwctq0el§ applied to a display

souce BIGPAT S B leh "G e b BbLL LU0 E A DR e 1 e
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ness
font fll@f |r2oﬁ1e$tv%rrroluegan%6d1nreqa@@earn SprirhhRdNBRe fichl ferrated from a font
harder will be sufficient for a single pass particle
file sugpbiedevitotlghmeliragbiaffie ahdithe ifiexoded fxodess. Fill er
particles should be sized proportional to the boundary
[0026]| ayldre epdghizad famiefileicoatains aslyatihleyregeddendatiarbihat are required for
as the point where u = 0.99U. Theref a particle
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y zone or exanple |ng,
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2. Heat transfer through the walls creating viscosity
differentials. 3. Shear effects and continually
WO ppa#Eerl conpressi on i nduced by screw agit at PGHUS209/046588
Chem cal reactions where materials are changi ng
physi cal properties such as viscosities, density and
etc. The dynamics of mxing is one of the nost conpl ex
nmechani cal chem cal interactions in the process
i ndustry. Particle size will vary from product to
formulpg,0stueth e Rl inith Z & dhevig ey utdlizingyh & géntfd e e adader Testh&Gicters in
i ndicates that there does not seemto be nuch
the texdudlf eleemayds aaf thiel Modtimeda are@niasin. produgte deduaneB@®gent may
mesh particles, In both cases, the particle affected
have many HB'HHGa‘PRI”PbWérfOﬁ{ filegy asenaaigdantini i sl feauyesl to support the

aittereG0BpBRRRes Sha dbpietts Bufaih fApioBte LPpErpE Byl eaflanouages.
custonﬁgé’ ﬁ(? oEQHP%%nIt AV m%gfa?é:ot bQXr aﬁQH ?&S&mrérﬁ}est i 9: variations

coe ICI I'n nmost processes, |s may be

(e.g. bdM, ifEIRs) F !a'%ihgflé] forCrAamne érﬁb@dmwefmtﬁfm@frﬂw&erﬁélﬁﬂaﬂgns include a
the m xi ng cyc If the anps increase, then the

set of paedetermirsddz ehstantidd, be albbnemsedtheAnoidguer clagppreashuses] by the
to see if agitation speed can be increased w t hout

textualrﬁie@ﬁnémfajmmq rﬁ@b@asprrﬁg;enm lynthel episnizad dantffrlpct i on
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multimtet(].ﬁ;’\ar qu)%)I fél}n %eﬁﬁ%(/%ug u%ptlg trug)dr file & F %tb;aflcally

seen i1 ve o
demgnéé]‘%re@fsg@ﬁ)(:tlh& ihBRRHGD PMVid QUh &R thRIM Rk fﬁ@ﬁ/\ﬁ)‘i‘!l@\ﬁ%f bEré‘% ected to
base of the extruder.FIG '4 shows that the additive o
correc8pdéndarpbieassi oia@bther monisi Buchats lgovg eiud eedutes haseize of the
material allows the extruder to be run at hi gher rpm
one ort meme phoeY ifdes| gspeasliyossite ease hafr eibguggerethat tﬁg(tmir gharacters
t hroughput on the sane equi pnent. Due to equi pnent
repreSanﬁ'ﬂgMdéwé WOFgs u‘ﬁ)‘i%jr Bprihei differgRs AlsMeFe I othge multimedia

present gy 2?%0%%99566 16¢TabvIRy T P of uCER gl font file in

varlousmeﬁrqwo‘?meﬁfbo%ﬁlhotrheﬁﬁhBquElQM% rmtﬁsth“eaﬂw(ﬁ/ﬁél oggﬁner with the text

eved as conpar ed omnod content’ wi't
inform&esh i driel mﬁhﬁ)lﬁi@iﬂrﬁ@bvalyﬂﬁblﬁﬁfakebQﬁerﬂr@@#&ﬂ’éblbetﬁlta de-multiplexer
net hods and tabl es for honogeneous |iquid and the
hardwamewmidorysdfayaresmndhmmwedetdudmgmsa:tem for cal cuI ating
flow properties for mechani cal equi pne
[0028]se||@dili3§n2/én%| hognetalgadf@ncppiviebilyds? 'OTh@f élana@tlmlzed font file

v B SR TR A o
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e re-co 0 the 6'n ayer
characfad tB&hasi R ﬁl‘ﬂe t191 e trhh%r@%#nafmetrhntshfe Wﬂﬁrﬁ(njo%}'ﬁﬂzed font
if they are swept off into the bulk fluid during
file 120m Rlgog thétéxtfrentdringteaigirad $23 Libliting thaoptighze edrarfile dl20 would
agitation take the path of |east resistance. The
require/ksise aneyopy tof idneler shatdxéendbrippsadily pravite djestesietdevg result
rticles to nmove _in a viscous nmedium Therefore,
124 anggﬁﬂl@fe@sﬂ@%Ptlsﬂé’é@éecmr@ééﬁéaeWtfrﬁuﬁaﬂﬂg §RAmee! 23" utilizing
the un gall% g[r ed towards the boundary | ayer so that
fw ? ‘flow nore freely. If the particle size
is large, it can becone bound in fluid suspension
because the cohesive forces in the boundary |ayer are
not sufficient enough to resist fluid velocity force
bei ng applied to the boundary | ayer surface, thereby
sweepi ng the particle back ¥nto the fluid suspension.
Particles with small sizes will reconbine naturally in
t he boundary | ayer based on cohesion forces caused
bysurface roughness to pronote kinetic mxing even if
the particles becone tenporarily suspended in the bul k
f|UId flow Nlneral processing t echnol ogi es have been
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rough and uneven surfaces may be sufficient in sone
m xi ng applications, in this case, the sharper the
W@aooiled4d2 t he better the results. Refer to AppRCiUS2009/046588
for reference particle sizes after jet mlling.
Man- made materials such as glass, ceram cs and netal s
as well as a variety of other types of materials
neeting the m ni mum hardness of 2.5 by the Mhs scal e
that produce sharp edges with a three-dinmensi ona
[0029] shapseaivty abwasECt 31 atd enbadgaent bied pPockseadt dyetdifad.generate
The inpact jet or jet mlling process typically with
an Optmheedsfltnatsahcwrslrpwbdlhce teat tilec? béorva inuléimresan peessndafeon, e.g., a
- 60 Mmwith a gl e ass Man- nade material s
movie I"F @@a%g@@y@ye@@d&ré@g@g@ Heterfm@e Ae4iIAEg character set for the

speclflc gf(?ve)e SF r%fu?e é{ tll]tl ﬁéff'%ygﬁg parrﬁ)élhlgﬁfpéwyﬁie]@?gﬁr%a%eg from the
multimre.gH file & bfh e%Ws%hét'agea '8? agﬁgéllﬁle%sy trh%te]%odhp/%@cb@er Is applied to

I Ng. Isis clearly illTustrated in the pictures
the unffucPRR&R&ECSePlfort MEntr a?tlfrﬁ/_%ﬁlo%”ﬁh'thgrélﬁﬁ g@ﬁéﬁdtﬁa'geﬁne or more
before jet mlling. Another filler material that
opﬁnnnmhbnhﬁ@sd&bd in conjunction with thernoplastics |s

fiber. To verify whether the material is actuah@y
[0030]enHanE||Gng4 riihei hglqueh@afeétermegt ﬁodat@psmaedw Inpne eshkagiment by
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mspect%rc‘ldoroft&aﬂe)gt Bl URlchahaMer & DRLEctdd®08), X ﬂga ﬁrst character has
[imting factor associated with extrudlng wood pl astic

been irxpeptsl. ti¢shé mspedpel eidractes,is imhe bharscvdres efdh@05), the process
material shows a Christmas tree |like effect on the

checkseitﬂgtalsthelqhagaﬂer@aeeebeehipgoaﬂsiegt[a&%l tlf se, fef ercxtce'ss ends with a
because of |nproper m xi ng and reS|stance of

uniqueERRERGtar Sahb%ﬁglgenaraég@ H%hann%maét e ehasactsmig woﬁ@ the character

buffer,ﬁﬁ %E%céggyssggdeb gﬁjﬁr‘]rﬁﬁrry arylg{féeeﬁ@%gt ggagpﬂtuecch]aqracters have
been ihHE&étﬁéntzylaP Helheftﬁe nﬂ)‘r]oﬁhkéjaq?rto% M %O'ﬂ%l(#d?a' %h@f’é’(ﬁhﬁr@,et being

rican om1t e materi to f ow easi er over t
generaf@UNdRhY¥rlid¥ethe hBRY albivialslovhata ctdreistinEpe@BRUR0LOto repeat the
i ncrease by increasing the rpmof the extrusion screws

pmmesantll the edge effects appear, which indicates a
I mum t hr oughput. of the process material. Test
[0031] pr dtébgv@sbesa@@rwatedsﬁﬁré w/h@]EIG%p%éaHeﬁér@te% thg creation of an
tor of the fastest {hroughput which was
oP iz b T b HAE Bt cRIE1oEh & IRCF B> Bhser s LR rgpepted for
comblrﬁc’ﬁ%ﬁ I)toh[[uh e'rreﬁgH{e%‘th l?ﬁ BSH R aqt re ?ﬂ@dl “*ﬂté (cggrtmuﬁ‘lcatlon of

I'nc Stearate and an ethylene bISS
.nformérﬁm vid NitekeAl régémﬁs@ thi e véém@rThewreﬁel &sbbBiment, the
Ewth a VI 0.5 and a density of .953 49% wood

accumﬁllattdoarof |r&jlmdnﬁ‘eopﬂlmijawoa|pa66e§9eed:a603mﬁt$ét|z%dﬂiyethl combining the

whi te pine purchased from Aneri can Whod fibers The
resultsmenter hasisgefentdreoprisisentiedl all tthe atextuali ales@ntsbgf th&' movie, or
deep drum bl ender for 5 nutes prior to feedjng. The
alternaé%eﬁl eraldents canhg esst or(e@lghtr@ajo'r 6@@90@@& textual |nformat|on
in the twi.n-screw wth a 23 L/D. The process tenperature was

339°F, which was const ant t hroughout all runs. Two
other materials were used and added to the base
formula to prove concept these inert hard fillers
were: 1. Sodi um potassiumalum numsilicate (vol canic
gl ass), which is a mcron powder used as a plastic
flow nodifier to inprove th8 output as well as to
produce enhanced m xi ng properties for additives. 800
meshsolid material hardness 5.5 Mdhs scal e hardness
(Rheolite 800 powder); and 2. Expanded Perlite is a
naturally occurring silicous rock used mainly in
constructlon products an |nsulator for nmasonry, l'i ght

. o N | NN



25% rpm 45 = 21.13 an overall increase of throughput
5.33%83% rpm45 = 21.13 an overall increase of
W@ broonghgut 16. 1 The reason the hi gh percent ageGT/u§2009/046588

Perlite were chosen was to renove the possibility that

this material was just a filler. The edge effects of

the three-di nensional knife blades particles

interacting with the boundary | ayer even at 33% stil

showed an i nprovenent of 16% greater than the base
[0032] matTel plocedhbpugdtprt & ole b odrhent & FIGSURA: Ramebdeeilized in an

hi gher but the rpns limtation on the extruder was 45
authorimgd ot heostepreduatiomestapei ugnhakersoed! tGanputerway otber Computer

bel i eve at 25%t he throughput decreased because of _
Workstgttipps.c dilieiraatiyety.ftbe dp Rigortifaakioni syRtaRe 0§ M ofeisempytake place in

for, the first time. byt by th ime.we got to % we
an emfeleptayicstith ol Sthagedy it VpATES enenbAnd e Biyno amount
1 u sul } - 1 t 0
of add e B e B T st ST FRE 3 pEg pmount of
dynamRagentir{ acdyshbappeajiet KEIMRS un-diftihB cadpREnler @irhBiRt&l) when the
Perlite was held constant at the starting point of 2%
systembBUnripm i4BiathizfTor6 6taaye ; altersdtivelyn cuemsethef prickiessigh i ge, the un-
~ 60.9%59% rpm45 = 26.25 an overall increase of _
optimizastfenyhsumay e mroemnted prpagrampriaina smallesrdnpmic memory size.
i pcrease of throughput, 36% 69% ,r 45 = 24.33 ap,.
The fophcapliny cpiien e il SRRIBUT ™7 BRSAcRySISRR: 38 Lllizs 46 smaller
[ ] 0% Th: n ' -
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requirdd @EAMBIONe ABERBAEG alibild &IcoldBF BriRskBOr gani c mat eri al
Is increased, the edge effects show up rapidly. There
[0033]wasIme|Gra, themdebdding iyuten dadhirilioad €1@Paamd bee avakimedia file
t he r§n1mere at amaxi mumuntil 74% at which tine the _
analyzeph0RBhd Textubkelgerardase tha mudimediaptievanetsetegjed éf 8B @ng. a unique
The conpressible fifers in the extrusion process act
characfqngetpy deterauweehl 041-o hbe Mo upd ehaw ipblayeemonias gripgared to the

: fiber is a c si b filler 0 densit oes fro
size of ap 1} ahiTpee 5] Bl tsrdede hineRPn B AT MErdHids plabte, the
) i ve t L I b ;
un-op Ul B (P Bl B il R PO i Lot ERirp2Efon is performed
(108) tPprdVRIEeMel fiontd foritbe LARyURIdHRGECteF skire THY @stirdizZzBTshom@lis stored
particle shape with blades that allow this material to
(109) irciis eabfdteromatcerdial tndhe sagimedtationt dfeheatmeppamizddiont file. If all
when they are underqoing conpressi on and_bei ng swept
the chafpaiersmerms ogessadellilPl dheidesodngt syskars Irdtadizatagn continues (111).
operates in the boundary |ayer and is self-c|eaning,.
Otherwitte (P p2pcdhay Soeath oarina e ot Sop B s h| ST@MPRL in memory
h r wn aThe f_t
107). ¥heRfiihe FPY T RE s BIE RIS o SR BRI Ml Gesddifeted o
and on&3Fen&rendlighhanted 1omtraes aks tardowgad heb @&%oﬁaﬁ@m.ne
material had a significant increase of throughput. Day
one, baseline material maxi numthroughput before edge
Unifiecekbrefctie appeared rpm 19 = 13.13 Day two, baseline
mat eri al maxi mrum t hroughput before edge effects
[0034] appearegus smbzsiiments, 68 aptimmizash fentdlaicpnibecisedse cases where an

. .. 34.6%.Thi.s was caused .t he equi prent bei ng polished
eXlst'ngﬁemﬁlﬁTﬁlt w&rﬁéeﬂrrgqqa&g%&@m chalpeiRs St Ipdit RIESFROAT Where the
: oV Ng_ | j t 0 e -
sccomg 16 MRYG, bEREL Fofl S201-005 DR ERUMAIEL BHEY b e movie
For exé}ﬁg%t, Y 2dyf<8&hs WhdThd e v gbh & DRUAGRMYat! r%ﬁ?éséﬁt?ﬁg@majority
experinment ‘because the boundary | ayer woul d have beén
reduced or thinner because the coefficient of friction
caused by drag on a polished surface is smaller. It
inmplies that the material's three-dinensional shape
W t h shar pened bl adel i ke edges provi de excel |l ent
kinetic rolling capabilities even if the boundary
| ayers thickness changes and conti nuous conpressi on
forces in the dynam c m xi ng of the extrusion process.
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found in paint stores to help dispense | ess materi al
and produce the sane col or through better m xi ng and
waele@passidn property m xing. The particl es canP@BEUS2009/046588
i ncorporated into dry powders from additives
manuf acturers to help disperse fire retardants,
fillers etc. The particles can be incorporated into
spray cans to increase the mxing along the walls
pronoti ng boundary [ ayer mxing. The particles can be
of languBges pRtairethrepémteiwo thomponentvdn Xhagmdaheobf Mémbdiy required to
pronote better surface area m xi ng or boundary |ayer
make araiifficigot @ndoaddugated réprtesentationboltitarchataster seixifign different
uret hanes, urea and epoxies etc. The particles can be
languagﬁ%dﬂ@brb&t erﬁrtynber%en%?mq c it aptﬁ:%tgeceugaéra ghgFacter sets may be
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itives pronotes better disbursenent in the fuel as
font fl%rrn QESOabes@wtrm&eéaaﬂ%@uadeﬂaﬁeca%ﬂteo%eam tageggvhere unified font

ites argin P Bl BRMRTP LR B TR BT AY 1 ne exhaus:

where the particles will still have a cleaning effect.
Memo PAHLE! es can be added as a | ubricant and
i sbursenents directly fromthe refinery. The
[0035] parTtHects (gzitlrhlzﬁﬂbn @ykerhedrd préddssScdnuBitdoché idx@ended to satisfy
effects and cleaning the systembut the particles wll
variousaheonénycaretise tinmegl dondgpans fof viehieugaystamse |d)rmr$psh dmebodlments
to residue build up of sludge type material in
the fOftSler‘itﬂ%t' tiomyralydes tHéﬂB@tﬁmawhpdvérmwrﬁe‘ilr% Ofnﬂ%t f@t file. Asa
rticl es.,can be uti cre
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ased ag coefficient 'rega ess o
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by pronoting kinetic boundary |ayer mxing, with a
informsiedr,-stichaad sbtetdecpandhai spenfld timleliow gpitpes sagdhents of the video
process equi pnent to performat optinmmlevels. The
presenkipidabiprt gp@renydﬁﬁ@er@dm values parid dexeceredple associate the font
utilized to gncrease heat transfer. Because the

files W'%H?rdaerxwzast@rmayoaétf Hige oy o5 21 Ry tipBlpedime SpemMsBt:
[0036]|0r]9? Qeéfﬂgn%ﬁétt heYh&k featy tia0s egp&r%Q(?Bglieheasualmze then the

i ncr ease heat transter proper
time cORPed bg SIAINRDIMABPWIJALY. |@Weefortt5fﬁetrﬂéﬁ%*/e|rrg ﬂnteof)&r%id longer
convection on botH sides not just one, the f
fluid and the fluid to surface. The boundary Iayer
kinetic mxing particles cat be utilized by the food,
pharmaceuticals and agriculture industry. Because the
sel ection of the particles can be approved by food and
drug the processing of food through plants into its
packagi ng can be enhanced and process equi pment can
n1x thlngs nor e thoroughly # *Thus the present
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of storing the information, and since bitmaps are a
pictorial representation of the text rather than a
W@ 2000044442 epr esent ati on, there are no additi onedT/US2009/046588
requi renents to render the subtitles, such as
utilizing enbedded or resident font files. However,
despite its advantages, because the text information
is stored as bitmaps, it adapts poorly to changes in
i mge frane size and as a result cannot be scaled wth
than arfgtBeptodlfite \depeAtingasithieSarh oumidftdopl€rsatis@®cclifring as well as the
addition to the problemw th scalability, bitmap
numberepfr e@equ@tqhena;ctelrse rapteseadinbythnsar comsreataens. extt, may also be
is an attractive feature fromthe perspective of
des'rahiattegréﬁttfépnbﬁl%n%t%tétaét'a%a érseﬁn P4 a%@ttmatﬁesequal amount of
0004 se of th text wt

time i AQRViSt pRAbRE Gea Haronte g Mekrgu 50t EEe T biceSahe: A hybrid
approatcﬂgoh?d(ta 'b (% 0Eaq r@ﬁél%na nradmund f6l11tt1lll% is LARRLEY o'\)@lngsﬁxed time

/or a OQgUE In a novie, I's one alternative
period\ U§h@§ob|dtm,9fp$lrﬁé3 peeiRde SRt fonferilkafAenBianar nUSsilitg tIﬁxs'hould be
in anovie typically requires the encodi ng of the text
appreciated teainthené yeacleptabd @ionspnasentrafoironty A36kIfoantile sizes and/or
Uni code are two such representations, where ASCII is
their tmuseams ylepsadingoen éheldsdpﬁgtlcmurlrmﬁbermpwﬁgambél@,e ahgnment of the
a maxi num of s, and Uni code is used

subtitlGppaps i i Thy O Gell 455 698 Shar act or's. and ot her
sy I 0 e ive_Lis
[0037]I a%%aé%éé& %gﬁﬁkﬁ%&rﬁip g@%n‘é oby %Pcel% Hlme%a container
standaF@Reay BIrRHAebRG. Usse QlicR MLKINERa %ftarbdéﬁaalpncﬁ/ﬂq as Matroska has
non- bi tmap 1 mage representations such as those stored
provisibis ToriatthypmgFnt filek end Blvewey préfiefiped ecleindniese specify the
‘representations may pose a problem especially when _
assouatwianﬂ ttwlslewttﬁC®pt%tyeGVIUT ayarticeled rlettlhmdeda\augwgesxtthm subtitles.
i ze uni.que synbols to represent each |nd|V|d

Ut'l'zm\%ha denctipast ofBiip e5pwiaad hgr sTosiingra el g dep 2 "Subtitle track,

the. <ol pOgUITEPNPT o Saan BTe P BB BrEh AR BuLPEbnBerty may be
repeat@@%ﬁ%ﬂ)@e et%lefstg %tgrgﬁmbl@ A \,WHQ P@n’fralcrll Egﬁtalnlng the

UMVARY ner t ext ual or mat
subtitl€ HERL. | Rddi8BAalp), %&ﬁb@t@&tﬁﬁ@ﬁt@ﬁrtaﬁﬁe ﬁ@td@ﬁ’@ Att@thmentEndTime field
nultinedia files are provi ded in which one or nore
may beopdded rethef dercriptioesofaraehuindividiat atthnhmeeat dhtbadiederie] to denote
a met hod of generating textual information for a
the starthlaﬂﬁrﬁétst ameis| fer ynph iastost rsbali ke Hyllteddordtattearermrmg of textual
|naI t fil nd a I ti |a file haV|n .audi
elemergﬁ @I pbaergcal;{as%)t,l% [5?% oo € 61 @Sﬂ%’r@(“t’ﬁés |ate a smgle font
m il ro
file foromge b | ﬂ}oﬁﬁg\flg vﬂ‘b re t%@ﬁmeﬁgta%rﬂe gfe%% set éo zero and

origin e processor ner a
Attachlfn‘éHtErfdﬁn%e' fay BEGLT toCtéhlel tmBREAB&THh] el diRirkitiratigd 8f Bdmovie.
ferent fromthe original font file. [0008] In
[0038] anottHeetaree‘mn@Imdmdtmaga nwethaoel aofp géfitenal iofigiskexibitiag other textual
information for a multinedia file conprises
elementdemhhfayﬁllﬁdsgdplagrt@lm mpvief tilé o tg@@qmamsbthai are not part of the
mul timedia file having audio and video data by a
mult'W\@ﬁ@ctc_rég'@hleraﬁ@yg@'ﬁ'é@atﬂeﬁtjwéoat ubraiig 9m@f>3fr6%tt w'therseseyct to the

sor from n f ont
Matrosied PG RERER ag POt e &-relafRk of tedie Miresl pbtneite with
an attaEH@d f(ﬁﬁtfllgeaﬁbfa%hbglﬂgg ih fe0EdUWE %Hamﬁe egnment. [ 0009]
I'n yet another enbodi ment, a text or mat i on
rendering system for generatlng textual information
for anultinedia file is prOV|ded The systemincl udes
ageneral purpose processor Bnd a denultiplexer that is
configured to extract text data froma nultinedia file
havi ng audi o data and video data. The processor is
configured to create a font file by processing the
text data together with an original font file, with
the generated font f|Ie belng speC|f|caIIy natched to



is provided that includes optimzed font files for
textual information. The font files are substantially
wWoewased4in file size relative to an origi nal PONUS2009/046588
file. The font files are specifically tailored to
supply only the characters or words needed for a
specific title of the multinedia file. In one
enbodi ment, the font files are designed to acconmopdate
a particular size and/or tine frame relative to the
mul ti meggsa file. In various enbodi nents, the font
files argggrovided or are configured to be provided
dynanicallg duq ? the playback of the multinedia
file. In va $bodi ments, nultinedia textua
i nformati on géﬁ@k%@?iﬁ?ﬂand/or pl ayback systens and
met hods are pragliedgdader)prener at e/ di spl ay t ext ual

i nformati on ﬂ@@Bumﬁysgpf@hﬁmnennscalabIe and/ or
reduces spae eqU|renents [001 9] There are many

met hods f or zng textual information such as
subtitles aI6 ﬁ? he audio and video tracks of a
vi deo present at iagNanmeexdMMARoOds i ncl ude but are not

limted to: stildglbngoegédypges such as JPEG fil es,

run-1 engt h- encogr@thh§anot prERs, and the direct
enbeddi ng of the text along with the optiona

att

003913 RSPy 2heBitn. thd SpaHiAAALHRL U R 4 brarch o

a basesuﬂj ieldrae ARt s Atiatiff QhNGtiraredSfoHs @dtRS @é’heﬁ:)(@mﬂéﬁual elements
t hroughout the application, this is nerely an exanpl e

which obettbet evaktingpfMatraskaiagomeabenishe destns pichemepfthehient file is
i nvention and shoul d not be construed as limting such

describash oy et firsh Sﬁﬁptﬂégeqdpme@éas Isheyntabervecindhleagtyal binary data of

the forﬁgf%ﬁ %ew%ﬁqg%%} e ﬁe?s ?n%ids %@25‘% uSiShithdag elements
followﬁéqﬁe rfRn El?(ﬂgré 'rJﬁ grues Hstl% (ﬁsq Jlf@fqg ?M]Sl elements

or-c e d| aye
relateoelt(?qmsoﬁaFtld@l?érafcfdtl @@s&%kﬂ' M BYchP lagOblement appearlng as the
representations for displaying characters or synbo
immedidiesehite pf eidenpatdranfadgy ngdy les usey tbehosde Sélcdriﬁiefont file and
formof individual bitmaps, drawi ng instructions for
associatatl hertaal elarnefrms rfollawirfgpthesyaend higiragchide sbuuckinee of a
character, instructions on drawing a series of
[0040] ﬁlgallwthﬁsﬁl&wef deseiiptean éﬁat%haﬁeénym@cngsmb&aéﬂsﬂts of the

inventi§hctfiat itiuld Baf b Gonan a8, & detpRs Boyls" Srerdrf Heinvention,
but ratq:lgfl 2_cd %raﬁvgig%?m'm@térﬂﬂomerﬁethﬁF fedAé&rglnﬁngﬁQtscoge of the

Si zes enerally marntaining their inte

inventi&h &$KHILENBE agdieFmined @t BRYthal smbkairmeneosesktpdted, but by the
m xture of bitmap and non-bitmap gl yphs, where b|tnap

appendspledaiim<and dnsr equivalebés.used for only depicting
certain character sizes. [0021 ] Additionally, sone
| anguages, such as Chi nese, Japanese, and Korean,
utilize a unique synbol for representing each
i ndi vidual word in their correspondi ng vocabul ari es.
The | arge nunber of words maki ng up these different
| anguages leads to very large font files as conpared
to | anguages which utilize conbination of letters in a
uni que al phabet to formwords. Font files for these
| anguages may be in the 1 to 10 Myytes range, and can
sonetinmes be as large as 30 Muytes. Wi le the size of
these fonts may not be an issue for processing on a
personal conputer, in an enbedded or a consuner
el ectronic device, such lartfe font sizes nay pose a
probl em especially if the fonts are expected to be
dynam cally available in nenory for the device 's
renderi ng engi ne. Wen the size of the required
representation file exceeds the resource handling
capablllty of an enbedded deV|ce the behavi or



| arge anount of nenory may be required to host these
fonts during the novie playback. [0025] The rendering
worwale4ur i | i zes the decoded text data and t hePCT/US2009/046588

retrieved or accessed font file frommnmenory to provide

selected text data along with the decoded video to be

conbi ned by a video m xer 20. The conbined video is

supplied to a display device, stored, transmtted or

ot herwi se provided to be displayed at a later tinme. In
Claimst he il lustrated enbodi nent, the font file supplied

wth the nultinedia file is an optim zed font file. In

ot her Avaeiihodofgrbeditmentestuadmfoptiahp o e d ontltifrieden fike, the

enerated froma font file supplied with the

r“th%ﬁPWWﬁﬁdﬂh file and the decoded text data. [0026] The

optim zed .font file contains only the representations :

Chat s vag fn s s adlnaf Rl arriEartRUGREDS Rt #5Ving audio
andvk@BQh@QBgéjw §%g43%4$e di fferent textual elenents of

I dua

an 1 ndi multinmedia file, e.g., the subtitle
i nf or gehéramingfanddptirided ifshtar Le TR @he 1418 data and the original font
representations used in the font may be in form of
file by thietprapsssdrngter gaoterates, foratitecimng epédibcatly mafched totthertext data
~simlar techniques utilizing the font file to render
and diffefentiramattesgrsginal fopefiteext ual el enents of the
mul ti medi a presentation. A single textual elenment may
have many uni que optim zed font files associated with
2t asThemathed of elasuppeherainsheliext dptninclutiegpaplesaldy ok
multinedia title. In additjon to support for different
Characr%{ﬁwggtgg,geeagfttsﬁif%tdﬂsﬁanwe% PR EaERGHEN? ithaé§n%wat?h the
-al so reated for different stylistic variations
p“”ahgéﬁéhgg%ﬁasiitalics) of a single font. In one
enbodi nent, sone inplenentations include a set of
predeterm ned characters, in addition to the unique
ghar aThehsetHs€adf blairltewheditiahe ixeaBtd $ddifiodaliDivicRideb@
be represented by the optim zed font file. [0027]
pluralityoigpvedetebypinddthdragterbentdhagenerdbed foft fdbaraicing s to

those only used by the multinedia file, e.g., a novie
representaligns thtenly matethe plusality of theyelarackars ang the plurality of

specifically designed for use by that individua
predetwﬁmn&d c\%ﬁé?‘éeﬁi s font file would not be expected to

correctly render the text of another novie. Such

bont *Th B AR gL RO b RS aeerors R At sTbRgr in e

- - ers represent individual words used by
Saeth%ﬁghgﬁ¥9@?2%%?@ﬁ%nents in the nultinmedia presentation

e.g., the dialogue of the novie. The one or nore
pti mi e i I [ - -
PRt udtar PR bl e SPnE e T 8 HEP Bifprises
segmehnﬁ@m@tm?mal pMifitall tiplexed in a way that nakes them
extractabl'e by a de-nmultipl exer hardware and/ or
software nodule in a decoding system [0028] In FIGS.
62 B, TRe 98ItRbA LY ZREMCORRERLNShe hhdSERIIRRILONs It guaranteed to
optim zed font file and rendering process versus an
be usesliledpt bndthed nivltitnddid flg diffdedritifgorprthe esseiddEmriitiomedia le.
shown in the illustrated exanple, the optimzed font
file 122 is limted to the characters to the video
7i tl eTAZ ndethbd of bBlasmi swhaRdih Bie hén&iaZ&d foh@mild Reuseable only for
un-optimzed font file 120. Also, the text rendering
the recengidmeult@3ediaifilé.zi ng the optim zed font file 120 would
require less nenory to render the text and/or possibly
provide a faster rendering result 124 and di spl ayed
video title 125 as conparedldo the text rendering
engi ne 123" wutilizing the un-optim zed file 120.[0029]
Referring nowto FIG 3 , one enbodi nent of a process
or systemto generate an optimzed file is shown in
which, a text file 2 1 for a nmultinmedia presentation,
e.g., a novie, is analyzed by an encoder/decoder to

I e . o L L



Wrkstations. Alternatively, the font optim zation
system or process may take place in an enbedded device
Wowaok/1894k2 m t ed anmount of dynam c nenory and | PET/US2009/046588
no anmount of additional storage space (e.g. a
hard-drive disk) as shown in FIG 5. The anount of
dynam c nenory may be enough to hold the un-optim zed
font file conpletely when the systemis in the
initialization stage; alternatively, during the
processi ng stage, the unoptim zed font fiIe may be
§egmmﬁﬁ%etﬂo@%?9mdlaﬁu‘?tt%r oﬂr%m&)‘é‘ M information
Sl ze font optimzation process e abl e
for disslaPeddethgsretiexsddte aHHIthe%]@n@raﬁﬁ@lfdrﬁrfllélm)unt of menory
for holding the required font file. This nmenory
optim zation nmay be required to enable the video and
audi oTHeeRBbd BF BRABSERItHP 3 pridindrifeorporatinld@he generated
decodi ng systemis initialized ( 10 1) and the
font filendto ithedidtifmdde Bleal yzed ( 1 02). Textual elenents in
the multinedia file are selected ( 103) and a uni que
character set is determned ( 1 04). The anount of
avai |l abl e nenory as conpared to the size of an
l’h@l opﬂher'nzeﬁdod ohtlafnnl lefuirthedtetoerprineg aésdci@ti)g at least one track
menory is available, the un-optimzed font file
Wﬂhthpgeneaﬂeéfwﬁﬁdeﬁeﬁv?yuéhqmdwyI@nd font optimization is
performed ( 108) to provide the fonts for the unique
character sets. The optim zed font file is stored (

?9) h*rﬂe 'njiesth s Et%d¥.f1 Rfrttfel“rlccgh‘?pir%q é %{}ﬁaﬁ' E‘Pt%%é‘tiar%‘

e un- op imzed font rac ers
metad#b8afiPaRSHEtihedialild anfthﬁtéi@GQldéleﬁte‘hY%t fHB text data that is not a
initialization continues ( 1 11) . O herw se, the
subtitlgar ocess repeats | oadi ng the next un-optim zed font
segnent in nmenmory (1 07). If enough nmenory is not
available, the un-optimzed font file is segnented (
d on nor e seg nted font files are thus
adeﬁﬂf? m%ﬁﬂgﬁw im hifupther coRRTiIsiaY rePRCIA NGa fﬂtﬁt@zﬁhy of tags

fil b
i Y G PR iR R

representing a desired character set is not present or

ere,the ac npani f.on ile ha better,

for coeuBRG et Ralual P rPaled 1952 Milimsafie, the
rnmh0596m§¥@ﬂgi sonme systens may host native fonts which

aim presentlng a maj orityof |anguages that are

pr eserfentiffifg hedRaliPveN ek, selghferageH 8 tm @ftinf@ii®File having audio

required to make a sufficient and accurate
and videeplaés by batrooessof; ditk character sets from different

| anguages may be overly burdensone. As a result,

cer t abpnefiRanact Rluraldy o1 fagy fhes bnife i cepsarHEomdigrt data and an

original [Rsi it e e SR 4ET DS B OhT Orel 1 g A et data for
eachRﬁgﬁgﬁggﬁngggﬁngparacter appears in a dlfferent

exanpl e, elenents of the witten Chinese

characters which appear in both Japanese and Korean

it re: r - - -
‘J\%pr eig%{rpgh %E Gi r%aI%Wu?Qgﬁggén?p sﬁ@&#ggotcﬁaetmgaa Ftng \e g)rnt file

with art |§@9Hﬁ8§t|m@% Oht€sp Mnlggrﬂl% 8h1i RYd ARt oM o 85 FRe.

l'es tailored to a specific nultinmedia presentation
that sufficiently and accurately represent the
character sets fromdifferent |anguages the anmount of
menory occupi ed by such font files is significantly
reduced as conpared to the orlglnal host native font
files. Accordingly, the usel%f unified font files and
thereby their undesirable effects can be avoided. It
shoul d however be appreciated that unified font files
can al so be optim zed and thus reduced in file size in
cases where unified font files are acceptable or
further reductlon in flle S|ze S deS|red N@nnry and

. F AT -—tl £ 4 e . e o



the same identification nechani sm (AttachnmentLink) in
a Track elenent nay be repeated nultiple tines to
waz®oasese nmultiple fonts with the Track cont aP@i/OsNei6588

subtitle data. Additionally, an Attachnment StartTi ne
field and Attachnment EndTinme field may be added to the
description of each individual attachnent
(AttachedFile) to denote the start and end tinmes for
which a font shall be utilized for the rendering of
18Xt udhe ehade oS cleimal 3pfarthie€ b Atp ridilg bhtdidtirdtkachJonefile with
enbodi nents may associate a single font file for use

each ideptifine timma/segmanere Attachnent Start Ti ne may be set to
zero and Attachnent EndTi me nay be set to the tine
reflecting the entire duration of the novie. [0038]
The sahenwthndaf dlamayl 3fottheawe mep repeg hfairkingae;acmfont file to
associ ating other textual elenents of the file

signify gdirpp@engdiovet M@ eachifeatfilensmuajahlpder sandenmg tbﬁrt?x" data.
of the multinmedia track hierarchy with a specific
font. _In one enbodinent, with respect to the Mtroska

%Z)em fhe matbad of clypnigrwhereen thespleirality oh tiore segmaals collectively
t the fil ttached font fil
Corres'ﬁ)@ %”If‘?vg&a“ﬁ”?%@elf%%%tﬂﬁg‘?n ﬁne??+$agsozTagl ° e
+Si npl eTag TagNane=Font TaglLanguage=j pn
Bi d Font +Tag +Si T S
N SRR SR JHE L A D s s gl anqtige 25
renderF {q‘tlt{ g?o%]mdgtfbnt& é%QE.VCet rﬂg%%h'o% u%fh&érh?g%ﬁ qTeZoefqhe

e |8 gescr i"erarch
plurali§l ATEML(i 188 $0A @i oRAs %’Wueml%\%dsefg%‘éntVHsfsBc@tecae\FvltﬁsthQiracked
textual elenents which use the exi'sting Matroska Tag
nwmhnﬁechanlsn1 In this schenme, the font file is described
by the first SinpleTag el enent as shown above, and the
actual binary data of the font nmay be encapsul ated as
a9 . TagBhaatethbd ef dlairhhe fsthseesraptisihadeddernBgtéxtual information
followng the first SinpleTag structure may be used to
for disprleg by akingtthe texxdaialandltbephirslityedfdvetfites. t hi s
particul ar font description. A second Tag el ement
appearing as the immediate child of the parent Tags
ﬁ&y béhesexthtd oholsima3 $etberdcdroptisingl iscanmpdratssp ticag eerated
extual el enents, fO||OMAng t he sane hierarchica
fm“f”%ivﬁ%fm?@“ﬂT@@dﬁﬂ'V%lle t he above description contains
many specific enbodi nents of the invention, these
shoul d not be construed as limtations on the scope of

the i hbemstbad opalaimads mderas taa textadnip en@rdeme plurality of

nbodi nent there cord t he scope of the
characfafGiTER eBiA a0 e ISE Fhl FidtyehitorgimRG el e et onty
t the appended clains and their
man]g%%#@%%Q&?gFegH“ig% 1. A nmethod of generating textua
information for a nultinedia file, the method
conprising: receiving text data, an original font file

?@d aTHyHétHggloPcl |Aﬁ?§tﬁl§¥hgrgc%w glh?%gﬁ x%%?ﬂg%ﬂ%ﬁ%ngtrack in

processor; gener a

the muumea%mle%wa@eﬂemsdﬁmtgu@al font file by the
processor, the generated font file being specifically
matched to the text data and different fromthe
original font file. 2. The nethod of claim1l wherein
bhe text nahad Ionelawte@ fir e cBhiprisifd agglﬂ;rﬁmgeétaeawone track
the generated font file contains representations that

in the ranltymedib dite Wik qeverallfobyfilet sirhattasé@isdy. 3. The net hod
of claim2 wherein the text data additionally includes
a plurality of predeterm ned characters and the
generated font file contai n® representations that only
match the plurality of the characters and the
plurality of predeterm ned characters. 4. The nethod
of claim1l wherein the generated font file is smaller
in file size than the original font file. 5. The
nethod of cIa|n11 mhereln generatlng the f ont f|Ie

o o o r . r



11. The method of claim 1 further conprising
associating at |l east one netadata tag in the
woreioviieedi a file with a textual el enent of theP@BKS2009/046588
data that is not a subtitle. 12. The nethod of claiml
further conprising associating a hierarchy of tags
wth a plurality of textual elenent and a generated
font file. 13. A nethod of generating textua
information for a nultinedia file, the nethod
conprising: identifying a plurality of tinme segnents
of a nultinedia file having audi o and video data by a
DL, 0CE$ROMetADE 0IEIRGHAB FRGhEr %Mbﬁ%ln‘gYas%B_cifaﬂﬂb at 1d£3 oh¥ tag in
the processor fromtext data and an ori gi nal “font
the multidediagfile igea esatigdelbarnt bf tee ket datasthatisinara dubtitle.
mat ched to the text data for each identified tine
segnent. 14. The nethod of claim 14 further conprising
associating a single font file with an identified tine
gegnenttextspbiniomgatidrereitddrirg) ddtahifongederbbiagmmuel ibformation
The nmethod of claim 13 further conprising associating
for a mediemefi@rilef iHeesyaterh coauinidinient i fied ti me segnent. 16.
The nmet hod of claim 13 further conprising marking each
font Pidea 4t Hpiexghicepiiguisdie pdracsaesviata iene p nedEinedia file
havi fogt fk]e IS ayailable for rendering the text data.
aving d1o@d{K WS?%Saf%f claim15 wherein the plurality of

time ; el r I

i ol £eoa g FE A Yo £ Y BRI R Ry &2 dpg an
original HrthRE, the dekkengtel hentomenaing spdwridang raadhea sl efid Batracted text

subtitle information at specific time periods using

data arahdtyleast @me prfadeterofinttiehptaotat;iangd of font files that
corresponds to the tinme segnent associated with the
t r ack Bteneoiyedoupted tpghe precersongadsitordnairalgearptareiont file.
conprising rendering textual information for display
by using the text data and the plurality of font
files. 20. The nethod of clainl3 further conprising
pHCOr PRE aydtBeh bh@a@en8FattRer ESmbrisidges into the
multimedia file. 2 1. The nethod of cl ai M3 wherein
t he t extdedatemodacmodiese entpdrated with tbe pcberssot end canfigured to
the generated font files collectively contain
decodertheredaomdatei ons that only match the plurality of
characters. 22. The hod of cl ai. further :
conpr F‘%iaHa'Oa‘i%‘GéFﬁm%ﬁ%t”qF%%?d 5 e R Cesror ad configured to
[ .t] ga fi with a generated font file. 23. The
deCOd%EgFﬁ%gm%Pg@rg%§113 further conprising associating at

| east ;00 rieﬁ_égll‘inig Rnhhe d%kl%h@fjioadédold% the 'étltr%@fé%rt@gt data and

font files sinultanéously.24. The nmethod of clainl

to displayrtekieinfarogaidnshyngtilasis@ thedémgasdd fodafite emetHeadedod et hext data.
multinmedia file with a textual elenent of the text
data that is not a subtitle. 25. A textual information
rendering system for generating textual information. .
26r aThepysteauPlclaim &) WhesedybedirresrRsrissomentathe original font

: .demul ti.plexer .configyred to extract text data froma

fdep”?ﬁﬁ%$ﬂ@ﬁggﬁ?Ppg”ﬁivﬁﬂéﬁﬁudio and video data; a
processor configured to create a font file fromthe
text data and an original font file, the generated
font file being specifically matched to the extracted
text data and at | east one predeterm ned character;
and nmenory coupled to the processor and storing the
generated font file. 26. The systemof claim25
further conprising: a video decoder nodul e integrated
with the processor and configured to decode the video
data; an audi o decoder nodulé integrated with the
processor and configured to decode the audi o 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

T " R 1 r . L - a o, T



