TI TLE OF THE | NVENTI ON ORAL CARE COVPQCSI TI ONS

CONTAI NI NG FLAVONO DS AND FLAVANS CROSS REFERENCE TO
WEBLWADERSAPPLI CATI ON [ 0001] This application clkarmns2005/046540

priority to United States Provisional Patent

Application Seri al hb 60/ 639, 331, filed 22 Decenber

2004, the Xcﬁr PR erein by
FER % R e e .

conmon oral conditions, including periodontitis, for

exarpl e G ngl ) pial 6 NIPOAL By BARSENT, UM

dl Sease- A Ca Ul HI IIHI vi U1 O o AYyue,

sof sticky, colorlessfllmof bacteriathat forms on

. theﬁ\ié:éﬁlﬂ»—géﬁlfél@%&’f Pl aque, if left untreated,

uces toxins that can inflanme or |nfect the gum

[0051155 u&h pregeat wention gelatet fosfontusrdesiag sghunlosyr gnd mgreéa?PlﬁcaHY»
eventual |y spread fromthe guns to the |iganents and

to nprshanigmpglor wgmms ajgesthnyie simulaigipmbaideping 98 font characters.
periodontitis. Wiile a variety of different treatnents

2. exiBackgreundnd\Reltadmiyt and suppressi ng oral inflammatory
condi tions, such treatnments are subject to

[0002Hpr oCempwiing BFANERZBeNMAEY 2 GRdeFHEetyNVERTHLICAIN0 B ne] ¢f these
various enbodi nents, the invention provides an oral

appticatipos iirtterdave cuithphursam geingst bye escBvmignigpit| faero reo henanasen via, for
flavan. Further, the conposition conprises a

exatmiplea v andrad)i kelyboards miiewopheng, eapsmd, dr olre kikee of bg\poowddial output to a
and/ or the flavan. [0004] In various enbodi nents, the

hun@énalsercasafosexaingle, £ spepkdrSdisplay dripeiateB- Ini pagticulaavsaresidht ia such a
flavan, and optionally, an oral care active agent.

donhiB8H Humlah se@otyadapatdigoHhm@ntisrs Bpicallyately ONROHE kérOBf printer or
conprises a free-B-ring flavonoid, a flavan, a

disflayPR\eAddr &Pinkdririt-cBRpaRGbRY re@ﬂ%%d/ﬁ)pfo ihteadel Vﬁiﬁpﬁﬁipﬁhcatmn
and/ or the flavan; and a non-ionic anti bacteri al

j008:5eNt Onl BPAGF dibplayel RekerRMRQULIRBE S Set@ Bf Haitlcters (whether it be text

conpositi'on conprises a free-B-ring flavonoid,

or Sth@WAR) nBYbAeH b0 E(%llcaﬁg (%gou%@& ko68thag eﬂtfoﬁ()kﬁg%be?ﬁs% &ample of a

cati on| C conpoun In yet other e di ments, an

loggﬁlaéroﬁﬁﬂ‘g%gl bk 98erS onBr #ga?ﬁallﬂ bLre6R- 8 ar keﬁlg) l‘ﬁl\fé-{))ﬂ‘:obld dlsﬁ‘layable

an oral e active agent rsing

cha ac%nJ1 9 %%Béc?f]c 53)%' 51%1‘/%5126[ O[ng %kar‘ﬂtgfg othO¥ ng th offeft te@éc{'}%@fphs”

an oral Infla

[00 AﬂBSIdIE ﬁ?tgrs Wgnﬁlsﬁge}]h%gnntsgaplj ° tdescrlbed 6‘ o%Hﬁles or by embedded

bitmaps. An outline describes the character by describing the contours of the character

shape. Such outlines are more easily scalable. During the rasterization process, software
may convert the outline into a bitmap that is suitable for display given the desired point size
or Pixels Per EM (ppem).

[0005] Embedded bitmaps are usually manually pre-designed bitmap images that
correspond to specific ppems. Embedded bitmaps usually are present only for low and

middle ppems and for those ppems that usually require higher image quality than those that

-1-



conprises admnistering to the oral cavity of the

subj ect an effective anmount of an oral conposition
woanro7ssag a free-B-ring flavonoid, a flavan, PanaS2005/046540

bi oavai | abi |l i ty-enhanci ng agent for increasing the

res@{lﬁ‘gl\l/lar%%tgr?zla 1ont 8t SghlrﬁtE OIH.JII \éori-?hﬁ‘?@ﬁd%%n& tE)E%frll@d{ﬁ&tiioH of the

ora I'SSsue e oral cavl

oSS TP R ALY LRk 53y o s

nventi fford benefits including one or nore of

of tagFF e reé‘ﬁ é8‘§>’ PPH™Y-r eat ment of oral inflammtory

ndi tiaons, n d ef |cac hi bi
100pt | twpg} ﬁaa Sty s Fonf ity ey el @D Bf gharacters and
0010] Oral sition cordin t re .

felaF"H%rﬂnﬂlﬂﬁ PRI BRSSP ﬁ@'f‘@)f% esefl??dr% Pr&e g @‘ina% On the
and one or nore flavans. In various enbodi nent ?

otherohgss icharagies fig rfopty pY‘&lhllar¥eoF“m‘?ﬁrétft haragiersopng re a“"ely Complex
adm ni stration provide a reduction of oral

chepaster shapes (s05h asThast PemEoNahersiTaReIUSOIREPTSH i aSt E%)s% described
enconpass hard and soft tissues within the o

by ambiinteg. owdtinad ands usnely i byc b usdidest pe epmbedded %J@fﬂf @a@ nYBite bitmaps
support, and the like. Soft tissues conprise ? t he

(hetetmise plss uefbmak e of B Thawmscmpreceoninlsk fmes ugally higs, embedded
[0011] The present invention provides oral care

bitpapspaisi dohen duamdt metehodidy hldyr losd mhdisiddkt pemsor Furthermore, the
application to, or use with, mammal i an subjects, such

emB&dad blymBss dor nAmiecmsarily 0@22The Tule rgpeetsientf thavkarbdten jn the font.
vari ous enbodi ments, provides oral conpositions for

Vety Radly,"@nBNdhfain Wiihuﬂﬁdsin@ ghetéini aftes alsoatefeired Ita et A ymbedded
conditions, such as gingivitis, periodontitis, ora

bithhgssheverp! kew {Sany SfoRey Rftaf @A Bitmaps ¢ CTRARTYRE ® (hereinafter
conp05|t|ons can be present in various different

abggﬁgﬁﬂtgggcﬁyﬁﬂpge the oral conpositions can be at
| east one of a dentifrice, paste, gel, powder, nouth

[00rO'7 Sej g&flé Iaﬁ‘@ﬁllibtantc&mlhlsnﬁﬁl%lbefo “H&lcﬁ" cHatdet®s. Bolded characters

ica us composition, film slurry, injectable

tenﬁ % ﬁéde%%a@&%&% %‘%ﬁpgr&&%élglitn BYRel Q&880 2l FRR hRovided in

ositions I'se at east one free-Bring

pl fgl ¥ %{]e&)rl cou% aﬁtre%ﬁ%ﬁ‘&leg echfa}aéfé% THHE agelr glnumber of instances in

onp05|t|on refe so I ncludes a

| abi.l h ) ||
wh&ﬁ\ﬁal:t n%glrbglcfggl{ai%g e%agen?ha%&?e?{) F(@é}%a%g?e c?far?ctterg gx%sc;fteﬂ olded to
| abi | t f t
%ggg%%§%W#ﬁéﬂ ggyﬁgf%”(¥%§entrsne{ﬁe grgPe o
t hat t, I
[@3?2"2%%4@ Besc o AR VG cp i e it Ep e B e paRe Fnk oharacters

o e A ME [ 3§$seo%§§%?s%5$tﬁ%ﬂ?@“a‘ PRE rectinbié By the

bi oavai | abi | i ty-enhanci ng, agent rove% %
rengloEng sfiwarg 3 lgfing pssociated with the orlgln font. True bold designs associated

with characters of a font do not necessarily follow a uniform bolding transformation with
respect to the characters of the original regular weight font. Different elements of the

characters are emboldened in the different ways, as appropriate, given the unique form of the



flavan and the flavonoid to the target oral tissue.
Preferably, the bioavail ability-enhanci ngagent

wonmieoessst he avail ability of both the flavan aad/uSk®s/046540
flavonoid of the oral conpositions of various

nbodj t f th ty 0. t tQ.. f
SRS e bRSGPLERFIY VLR A g o

| j pophilic. and_.the hioavail.ability- N .
ke fatiget § negoe v e e Spepts B0 B3 qubentc
~at the oral surface, even in the relatively aqueous
mg%ﬁWWﬂ@ﬁﬁgﬁﬂo the oral cavity. The
bi oavai | abi |l jty-enhanc

t i b | t
S I RS R ULV AN N S S
. 00 he f -B-ri fl i d(s) d ‘
rela?i%égtémég cgag%ctqgssgapq; e(?qqlg ag I};rgtgthfqnéﬁa ?’Q}?eleas%g%ﬂgcgtrpg B%ldo\Fr51ons.

flavonoi d. Flavonoids are a class of conpounds )
Hoyeveardap kythe simecdng fosh paaciated with cpsiora design ofdpas.gnost of the bigger
structural skeleton C6-C3-C6 pattern and include
fontsowplounets comphicated fchargesme end flargor AYmbers f sharagters do not have
i sof | avones, di hydroflavonols, flavonones, and
assolaateds &rtié beld vensiersof Fufloonsy, the alesign of suchr ireg, beldi fgats for these
constitute a group of flavonoids that generally
comylet diamctr t8eatobebprehibitinely arphnsive.a A4-agrayltgif@uyser ¢ghopses a bold
"C-ring" of the conpound, as shown in the structure
optital Ovimulated egdokikeaink s dreoneedrby asulnkring eiginegr oups on t he
aromatic B-ring. [0016] Fl avans, which include
[001bV OBBhifated) @Mbolderdng isdaukitendtizn digatithnge pecedury pbrdgkied by a
4-oxo0 group (on the CGring). Comonly occurring
renfér@O8 et tdRed fdnathangtdhau® fBerdefgam fahk.0Ryrkrently applied simulated
substituents; exanples of these include flavan-3 '-ols
emPOEerfid BN PBrfdmedt by @ RiifSrm H6@hEr thitds hbtaengiselsitbano b original
Isolated froma variety of different plant parts,
dediglC lilﬁéut NG 1JPdle Bhetobdshigebil e, juddhdis tisk SpRakKthe quality and
ttunks, trunk barks, tw gs, tubers, roots, root barks,
' S, seeds, rhizones, flowers, and
ap%%%@%”ﬁ@%ﬁ%ﬁﬁgﬁ#égﬁgigans, | eaves and ot her aeri al
ts. e ' ki | i ide quite
[00;1?Le_ é&_ltr'l:ngt:iﬁgh %‘ﬁ%&%ﬁ ’g{)lggéd okt ﬁ?@%lm@ﬁ}xg%ﬁn&’ng‘)}fzroy de q

are 1solated fromp
s ot o S Fate el SR R 2L to provice
L ST BB AT b RGE0 S e Al =2
0By ot gt der AR P BT am o piided G fyéd Boes.
o e S, GROBIOn SATIEIoRE Bl PEORESE g HAetrgr ARppeged o a

Scutel |l arioideae. | n various enbodi nents, the . ‘oh th
rasfqriger-1Radablgompaky Fhibie decond sages HieHARErZARYHPTRPSsH PECUEY InvHich the
genus Scutellaria. In various enbodjnents, the
rastariger-Badeplifont fapndh aanVare! ot Are dmengangiirgAY oF yplugsglied 2
speci es Scutel | aria baical ensis. The Chinese nedicin
bitplagn Thesbitrnan Wil haye loag ¥aivepes ipicel B @byl pigpari’; @drpore than one
amounts of free-B-ring flavonoids, includin )
vahaipespirsl fior andioverséated bilgphamis thenesh o @QI&M%E%%E ® bitmap. The
Composi tions conprising free-B-ring flavonoi ds have
vahie afiaysbooaRinimy ibitaipivalua e g.va zgroodr & hee) dyich BdackgandaWaite (BW)



enzyme COX-2, inter alia. [0018] Flavans are a
specific class of flavonoids that can be isolated from

wea 20wro7etsy of di fferent plant parts, includi ngPOTUSEW®E/046540
limted to stens, stem barks, trunks, trunk barks,

i 5 e HESE SRS D' L7 s LB e v s, e
e

plants of the taxa described in United States Patent
occpgs pesPiag irihe ShBRGer RFNg IsRIBYed003/ 0216481 to Jia. |

n
various enbodi nents, the fIaans can be is Lateﬁ from ’
[00Hlant Simslatechempalieiie PARREL 2L 0 ACC0A] (58S BHBBAMFrRYEation
the flavans can be isolated fromplants of the .

progashf Adthpyehiherihindistrea el manpingthe BirBanYARSa s display ppay influence
flavans can be isolated fromplants of the tribe

the Adaict @fe. particwlar r:mb@d@mgodg@féﬁms?nd(qﬁetmﬂlp&&%@a@gﬁt%seonce an
i solated fromthe genus Acacia. In various o

algenithmdii whowes,, partieldrikindaed nesppinge cansby amited flresnthendescription for
speci es Acacia catechu. [0019] Catechin is an exanple

clafify ia debaibang theattasicsprinoiphed asl tasrboilinesinis frthpaesest, invention.  As
Cat echin exhibits, both alone and in conjunction wth

sinful #sacRMiotiening wtydrithmstoeeyr daribg thiersedond stagearftragistization process, the
activity. Catechin has al so been shown to inhibit

secBfd dtidetpyodeisitpoi il Hehlee feldiary stagecth@@XdiBcussed s, [ 0020]
Free-B-ring flavonoi ds and fl avans can be extracted

[001AP™M CuSEMBS tidre taltethadaptinary aadering nmbdesn ynamelye Black and White
suitabl e plant, using any suitable extraction

(BW?,CRﬁi-ﬂHSSi&%)(KW)"bﬁﬂ GIMOART Y PE (@ eCRY. t Corfveritionaiyypk ehe rasterization
extraction techni ques that can be used are any

stapd! e O RriREIHBAL Se s h8 GhhlGBmRH oPheBilinEpsHali VietPhrticular, the output
Xtraction. Preferred extraction techniques utilize

for}i}n{gt ﬁfg[‘l’r}]eoffwll_%?xgé bithads6f doBlianglis apdlied! or onet hane and

Any ot her suitable extraction technique

w‘ﬁ?ﬁi g%hgl%eage ?V&xj?et?g% %Et%f}rfg in? | thh@dnk© R chSEPES BE kdridedlg mode.

extraction, an e techniques set forth

Frli d et the " e set forth
subb 3P S0 A Tof Baiple, BB B AR Y R e ppm. o

R R o e F e

di f f Jus base a varlety

| th ticyl it ,

ol S5 bR G AT ) By SRR B
free-B-ring fl ids to fl be in the r

traagfglgr@gglg Iregg_esj_edga \r/(gtggrlégq?fi)rﬁ garf 1n§§%ﬁgit ng mﬁg 8#/ tglﬁ §Q}%8{1$£%§qe. For

e i e S L R moce

group consisting of approximately 90;10, 80:20, 703
Fog exaale, Banaype degidedio agply RV rengeripg mode png (5‘?586 usq of embeé)ded BW
various enbodi nents, the ratio of free-B-ring .
bifiagy Emoeldevely emplas fants anshanpli Fatrendpring mpde aid gemplgiely ignore
embedded BW bitmaps for relatively less complex fonts.
[0016]  The choice of rendering mode does not necessary fully realize all the possibilities

of the display device. In many situations, the choice is made by software and is based on the



of different techniques can be used to create the
m xture of at |least one free-B-ring flavonoid and at
woeamto7ss3e f | avan. Specific exanpl es of the prepamnaiosn46540
of this mxture are provided throughout United States
Pat ent Application Publication No. 2003/ 021648 o)
gengaheXpetigyso pt RS frdeide Recer R8E MSRCoT P ?%El’lﬁtfor{ gpe human
flavonoid and at | east one flavan can_be present ind 1l
ey Heslos HiTerent SRSIATE o ROBFXAMRLE: B RN AREm; 1HS Kt e mode usually
variety of different anmounts. | n various, enhodinents.
provides lawar anaditscrapderias prouliethien th B anogpAsPeeiatiydE f fnbrpnigins BW
more than about 0.001% by weight, of about 0.001%1to0
embggded bisnapsy Thrspfgres 2 flag lra%@ Ugas), tellosansfors dh B%%eb‘ﬁfmg mode to
wei ght, of about 0.1%to about 3% by wei ght, of about
be @ppl Bl twheabsaderingolpy nsing Rlaracsrs, givem ieawgh Ghe greap magpsity of the
0.5% by weight. [0023] At |east one free-B-rin
displbypdevines danedisplaytshadea of grapie The seueris cearepardiog %E%’M%Pé% ®. For
forma mxture useful in a conposition according to
exdnlple, i @iphn be idenidedt tb applylB Wesshdeeing anqde dort redativelaciomplex fonts at
containing at | east one free-B-ring flavonoid can be
lovie® BBbME Shatet fhe 2mbbdidetl BWE bismips con peeserit iy the fintasven dimagh the
flavan to forma m xture for use therein. Such
display Hévi@Shad ige @Emw enreRdiialdTymadeaiThabtlecteddrendormppiode should
I's UNIVESTIN(r), which is manufactured and sold by
provMe ARNb &3P dciRERYiEA @Ak cdnWe chaiien &f ardther Caldetimtimpde appears to
United States. A full description of UNGVESTIN(r) can

prcgﬁigfb%qe;ﬂd@ri lelipd. St ates Pat ent Appl i cation .
ubl'i cation . 2003/0216481 to Jia. UNIVESTIN(r) is

[Odg?ja: e?(% le%%ggﬁiap eigiRaad bbR Wy MRsadtfidtars édndhyide rendered in

tory pathways, such as, for exanple, the
e e P Bt B e g o i
LSRNy WA ED, P PR R LUk g noe
apﬁééf&]{%iﬁIl?gfs}Fcra\%R/tlgﬁfaozlﬁlcé)ge%teI‘ {eggegﬁigrrésﬂgs.“ avonoi d and at

€ provi hroughout Uni ted St ates
P t l'icat] lLicati No. 2003/
0078 BB i B nP0De PRRERESTRE e sng tyes of
iR BRSPS P M OO RER AL A0 PR A ARG g dftnderine

wei ght of active ingredi enft conpounds, no .

meaglg sirentlydmplicidy stibBBYy otk {npet %E&B@HWB%%‘Z’WSV? gbs flgpendency
wei ght are free-B-ring flavonoi ds and about 10% are

is pgt gonpnically Beced¥ ni xture, the free-B-ring fl avonoi ds
are believed to include: baicalin (about, 63%,

[00%9§ o Fhe Zasjerirstioropioerss Eagsotlirougtfhe Bmsmyaipmstepszlor the regular and
gl ucuroni de (about 2%, baicalein (less than about ..
th® Sinulatasiglenid rwe{ghtso U®nel differenpe issthet-if 2 fginy €6 sinyhaterbemboldening is
(about 1%, 5-nmethyl-wogonin-7-glucuronide (about )
apPlid@¥)an additiedal amiboldehingsstehan wsbdln e smpteripasionopjesrish  This

(I ess than about 0.5%, chrysin (less than about
entboRRhing areg intercepts the flow of rasterization as it would be performed for a regular

weight, performs necessary emboldening operations, and then lets the flow of the

rasterization continue exactly as in the case of a regular weight. Therefore, there will now be



oroxylin A (less than about 0.2% . The flavans are

believed to include: catechin (about 10% and
wepiwareski n (| ess than about 0.5% . [0025] | nPCEMUSAI08/046540

enbodi nents the bioavailability enhancing agent

co es a solu I|LZJng rves to |n rea
corgéo HISTA bagiespungrAeseriiod ol ePatie o SR PRBNL Rt the

conposition, which is artlcu arI advant ageous mhere
S BriprAreRes gt %PGIPB;SH‘? F’?‘c or

ueous carrier. In other enb dj. pent s,

[0089 bavdi Irastarizet g haeseRtng 184 é’gt ‘Tg%ﬁ‘ﬁr P%r%@etﬁﬁ related to specific

ef fi cacy- enhanci ng agent that inproves or enhances the
chaggsieristiss offe forer @r%ffe@afrr@n%mg 9@1@&% BeiRg regyetss- pPpthg purpose

the desired effect on the target tissue. In certain
of dasprildingrihetconventienah medelf] similpted gmbeifeiRg, ity Widesqpeentrate on the

conprises an efficacy-enhancing agent that conprises a
folldefingviepwyt iefninzmtion aiyey taouastelizer: enhances the del i very of

the flavonoid and/or flavan (and optionally an ora

care aghinvaeiongeatding idewifehtidn ef sugharactelf wingarequested (for example a

retenti on-enhanci ng group that increases retention of

t he flUavdetidrantdtate)f | avan (and optionally an oral

care active agent) by oral tissue. Optionally, the

bi 0V ahfbaRtioh tr¥gaPdih@ A& d8En A 8&itios® BIhi &esizd PpBmApresence of a
ef fi cacy- enhanci ng agent and a sol ubilizing agent.

[ 0026]n0A\3deRTRN PR LRGI ?rhr‘f&forhllaﬁorﬁ Bdgu¥e of-senhiaRe eMBoldening. If a
group refers to a noiety on the

bi oav @inluﬂg)cls(#] o RIBRAR Cs NQBqAGRAT soMERdditionsd FHlemeters identifying

ef fi cacy- enhanci ng agent, that attaches or

subst aF%dvﬁ%% ¥ (aBGRE %T\éﬁrb}ﬂdelﬁﬁéa)ea?lh Y ofohB @RBbIa&ing will be

bonds e e flcacy enhanC|ng ent carrying conponents

f the f P
gpt It o%a?sfsg & tﬁ rragtglq%er é@e\émh gél()bvqr(ﬁl%rerﬂe;éat‘b” e (an

are active agents to or aI

t ﬁegc dﬂ%gﬁ%{%{@’lgd Er If(?ng %iq s%ﬁqugﬁ{se\glieﬂéer 2 e cﬂ:g 1tmap is

oral surfaces. The.retention-enh »
i's gemETsantir HRATHGHLA GhMacter CFP&IBW@ Eg%?f -@%éag}gvncgggltlons,

free-B-ring fl avonoi.ds nd/orfl s of th i Xt.ure,

as wel#cess 1 fe dssaripEAR 0 m%?mbféafé‘aﬁa’é?ﬂ Or(a§§ i 8 '1&1‘8‘? f‘?ta for a
where it is nonlonlc% to.the efflcacy enhanC|n§

t her elspeqific bR, rigtoamation sprcifiede By degigperanti
directly on the efficacy-enhanci ng agent and

i ndi r gendeyingmoderier prriFulaippeEee(s). | n sone instances,
attachnment of the free-B-ring flavonoid/flavan m xture

and eofhfoomationoregirdingr the agadering ovedes (Wiieho dgfings e iferanat of the
entrapnent by the efficacy-enhancing agent, especially
when trasiltifof bimapy - spedificetion of dlyerebdaring anasled3 W, WiAnkie@T and any
pol yner and the structure inherently provides

i ncr eaglediosal trequirk® infotmdiioar(for @paneplie,. in The case af éa'c embdldening —
hi gher nol ecul ar wei ght, nore hydrophobic

Cr 0SS -rhdnidiled Gurfidr OF ¥raly MevelRR Cross-1inked pol ymer stil
further pronotes the physical entrapnent of

062[1?6 Brifel Rhtdiz@v AR PéForm Tabpoopidsd ) rastarightibhebgd icdnahe input
oral care agent in or on the cross-Ilinked

infihitfACHIERN PRV iR ROGHEg BijhaMkhe format corresponding to the requested

preferred



[0027] In certain enbodi ments, the
bi oavai |l abi l i ty-enhanci ng agent conprises an

wehbicmassgs enhanci ng agent that conprises wat er Pe0IUSEI0S/046540
or swel | abl e anionic polyner or co polyner havi ng

del.i ver hanci and r enha
ref@%ﬁﬁ%?%ﬂ@% iR o PP TRER IS G TRC BB hioping of the
f of free-B-ring flavonoids, flavans and/ or
reyrting B agent(s) to a subject s oral tissue, and the

retentlon enhanci n ce retention hy or .
(0032} 5 S TBF thereent Peei s %&?ﬁﬂﬂ\?@ﬁﬁﬁnggm ?twalﬁsgﬂg%{ﬁa%erdetaﬂed
oral care agent(s). [OOZ%%%The efflca enhanc
degggigtiens of he Bre&ssrer nmbRg i ok &stiorh Relowy at c‘ff’ér‘?atéli“l?a 19 ghpoessarily
as having utility as denture adhesives or fixatives or
mofifytthe metisarpenatippethe Pitmap eytreH dfcsonyeniigas rastegizgtion processes
ol ymer or copolyner, which terns are entirely
\MS@ﬂWﬂméb“ﬂh@b i ncl udi ng for exanpl e oligomers,
honopol yners, copolynmers of two or nore npnoners,
[0023h o eThes, radiérizetiore prootsy rfetr eonventianal BWpehdamiag avill now be described
cross-1linked polynmers and copol yners, and the like.
wilthegpentety alsgecifat axambleand swithtréspedt & Figumd 1wdn éhe B ag¢riderg mode, a
sol uble or swell able (hydratable, hydrogel form ng)
rap@izgnwill esualyoseltarenbedd@DBYY bitdhapt ifi ereséiriti dmthy eeahyglaof Rgure 1,
agent conprises a delivery-enhancing group, it can be
supptyse eHat the Wmecolié SGREEKICAPITA@J FEEReM Pt entie dladered. If there is a
5,538, 715 and 5,776,435 both to Gaffar et al. In
B Wdditinf Foreid & aten hiid reéghissted@bhdiging (Rriguie il Nigagh S PW: Brdedded
preferably acidic such as sul fonic, phosphinic, or

BWOSighpR Bi:R4D| heRRRS BABEdEd BW Qaﬁlbpwhsea foiOfastdriZ@ibh. The BW
thereof, e.g., alkali nmetal or anmonium Wen present,

V:ﬁd@? fofl tﬁ@?ds@ﬂz&%@ﬂﬁh %pﬁé@ééﬁﬁeﬂct&@%v&ﬁ cEIB¥ b9sBARAE outside of
ret enti on-enhanci ng group, for exanple, those that
e formula -(X)n -R wherein Xis O N, S, SO
m@%%@n%ﬁ PO or Si or the like, R is hydrophobic alkyl,
[Oﬁ]ﬁenyﬂf thefti lnobém bltﬁll %ile ch%fa@{ei‘}{llld reﬁﬁésﬁﬁ%ﬁ%{cﬁhé& (H Figure

Ir rnert-su ute erlvatlves nis zero or

gancl? k. ; guimgt ﬁ%lg']ﬂﬁ%? %,;Jtﬁgﬁn %tsﬂﬁoﬁg &ﬂg‘&%}% Y%[ehéfe?éd using the
ene étl%o{)]lﬁg ﬁg f{;}l‘% dbaypd ?gﬁn%n) (r%.tSSC(%).I ?%Jelrsﬁ:o%ngllggrlthm to the

i “zahltq%bbﬁgi%:m@zaﬁ%ﬂ%ﬁa%ﬁt 05 BB Rl v
Rt e e @@W%

e.g., d, Br, I, and carboxy and the like. [0030] The
b@ﬁ%ﬁcacy enhanC|ng agent can be sel ected to have
various sizes. For exanp in enbodi nents where t

[0835]; caWpichenen ARRrARFhdy @ﬁmg é‘é‘ﬁipmeé'&@l autRytniag dhe; %mérfp@aﬁtcsmple
polymeric or |inear anionic polymeric polycarboxylate,

BW: bitneap. héw impentani/eharagteriniogt tgtﬁ ragiRsizetionogrogess ighbajtit does not use
5, 000, 000, 1,000 to about 3,000,000, 100,000 to about

0vBrsodled ®Dﬁiapsaatdarwaintehmeqﬁate staps of sombetaigera pf thenipasd jopipah bitmap.
at about 0.0005 to about 5% by wei ght, about 0.005 to

Tleeoig only one value per pixel at all stages of the computation.



4% by wei ght, or about 0.05 to about 3% by wei ght.
Preferred copolyners are 1:4 to 4:1 copol yners of

waoabwiog3sasnhydri de or acid with anot her pol yner peahiSen05/046540
et hyl eni cal |y unsaturated nononer, preferably nethyl

Lnyl .ether (methoxyethyl ene).. ofte ferr :
00868 i Bt P eh e R PR ey B hBy 3R described
wil i85 AR SR PP 00T BB e ARTIES (ol W Do By sndering
S-97 Pharmaceutical G ade 500,,000), ,.AN..169

magRs WAEEEBSBE ) Hoea e AR A}%@W@,lﬁ%fﬁ’@b@ﬂ*laﬂs Py fpranch
the preferred copalyner is S 97 Pharpmaceytical Gad

M RISOOACBP I FHUSL] T BrR I TR a e AR Ao s heve
of the efficacy-enhancing agent can al so be various

eﬂ}bh‘éﬁéh@hal?l@?ﬁpss@&ﬁlcbf{ééﬁg%ﬂlﬁdéﬂ yye Sé?‘f’kcg’é‘g)@@n FaAB108( never
agents can have an average MW of about 100 to about

exdcugdo, 000 or about 1,000 to about 1,000, 000. The
ef fi cacy-enhanci ng agent can be a pol yvinyl

[0§27ds pHIm theeotherdiiand, il daembeddedabitmen ya,hotyiressmofp Hopharaster and
and/ or ammoni um pol yvi nyl phosphonate of MW about )

reul@§6d amditions 2 sifiyde pACsrpnsteadargduesingfthe euiline infomn@paiéanpyesent in
agent can be present in the oral conposition at about

th PO Qb FignraDAaubradéh A Avugirte. to Thersedled Bitmyp)8 repatiniingyin Figure
agent can be a poly(/3- styrenephosphonate), pol y(

2B & pagidefiAas phvanatie) to Sopplk Witpap)'3- Sthenenstpirotphetads épm the
or anot her copol ynmer of ok>r /3-styrenephosphonate

outiine nRANIBE rafelizaneh proabdde tlebuph teni inddpkydentrsaestr(@tAe dDutline to
nmononer, such as copoly

Ovelstaiell BiiBRSORRASRAODREESLNddRY Bidis Bit@aE) he algbgthm for computation
phosphonate-type efficacy-enhanci ng agent can have an

ofPUE REScaMdWitRip BRRHTon2 tHIAQ IR @ Wked3Quri@Ostagl (AA: Outline to

vari ous enbodi ments, the efficacy-enhancing agent is

; . L 5 ot G
OREIFEEy) U5 SPHREIB ISR DR 00t e 1
. . . h 1 s .
R BF B PR A SRR o BORREEAPA el s
| ubi Li. 2i 5 | ubiLi h : .
o P PRGBIBEND, L EY Al FELIR Rl s o
flavan. In certain enbodi nents, the solubilizing agent
forpalyy sol ubi i zes one or nmore oral care agent (s),

rticularly where the co upds. are _non-.i gni r .o
105410 phIVhickever AEbraash i PP P g H5aE! duRlta® K sam format: simple
sol ubi l'izing agent that .is.effective to soluhjlize the .
AR e AR e Sbtrecitisis PEBisaTiragfon HotRoldhafea e is no
| east one flavan. Far exanple, in various enbodi nents .
engtpgededo Ay BitmPR the agIFEIRALIOR RFPCPS PR QR B a0 fiffgrmediate
foll ow ng: ethers, ketones, glycols (both polyethyl ene
regplefspPmpiation ofdke Weal AYPREMAPEG) , fats, oils, |ipids,
pyrrolidones, and pol ypyrrolidones. The sol ubilizing
[0828nt New thatrthé: easteripationduocgssias et deseadagenpralisdyr cach of the
di net hyl f ormam de (DVF), Nnethyl pyrrolidone,
BW and AA rendering modes, the description proceeds to conventional BW and AA

emboldening algorithms. Depending on the type of input, algorithms for the emboldening

simulation are subdivided into two large groups: “bitmap emboldening” and “outline



and ot her polar aprotic solvents, such as pol ar

aprotic solvents with a dielectric constant greater
woOhes/038858 Al so, the sol ubilizing agent can i ncPQUAIS205/046540

oral ly acceptable surface active agent, e.g., a

urfactant, flavaoring oil, a hol . and sol uhi.lizin .
eriigiernds cdatyn B ey <BROREe ptoasR Elimsbedgjcening
surfactants that cap .be used include
S\ GRHITO B SO B T T B O Sait RRinE fgogithm accepts an
syntheti ¢ detergents |on|c surfactants .include
ouflinees.- o [yt BUERMR §mi9f’ “k%/ T faa?lé@aﬂw Y5 gOWPBo o WhiIE outine
carbon atons in the alk radlc h as sodi um
emholdsping yetpEs ) modifipdn g{ﬂﬁ %Wﬁ&&ﬁﬂvmﬁwﬂgorder to
6- 18 carbon atons, the mater sol uble salts of
predyce dpifpay nnnoglycerldes of fatty acids having from
8-20 carbon atons (such as sodiumlauryl sulfate (>82%
[0930 e) Bitverpsandi anthinecuseheldening glegrihasrargierpsied alodiffereat stagep of the
al kyl glycoside that is §£§£alkyl(CI 2- C22%)a¢
ragtenizettan pregess Qutliok emboldendngmillchech ot apmlicd etoag the figst step of the
| auroyl sarcosinate, nyristoyl sarcosinate, pal mtoyl
ragenizaii®i paess &t 'ftawm;w twapecosnethf@ amepubk ewgight. After an outline
sarcosinate), taurates, higher alkyl sulfoacetates
enfisldching & ofbrmed, teuaytbrizatiorf wikentte) gxaitlyaisht woat és the case of a
(such as sodium |l auroyl isothionate), sodiumlaureth
regéliioaexghk.at e, sodi um dodecyl benzenesul fonate, and
m xtures of the foregoing. Preferred are the
[063¥] COSTRAneS, Gitieentittdeninghs blindostagdvelr dppliedat Bmap Bmbbldening is
nout h due to carbohydrate breakdown. [0034] Noni onic

pebfrheilly st of the bpislRatkk @@ 0R kBuaiohd, dxdéptde thelrB@ cases when a non-
tradenanme PLU C(r)); polyoxyethyl ene sorbitan

tr@ﬁﬁ @éoﬁleﬁ?c%l Qaﬁ’éf&%fatlblli‘@s ippaee ppRRext VBHEM(capabilith aftapplying bitmap
al coho et hoxyl at es; polyethyl ene oxi de condensat es of

en%# ghﬁ@?ln%t cﬂ Qﬁilusﬁ Shdehdry®d Advip bb %nﬁ@&ﬂé@n&%@on Bitmap

Iene oxid h fatty acids, fatty al cohol s,

erﬁ@qtl&e}{mg @rﬁﬁlﬁs b 5 ie}f 'E<¥ g{aha% e?g t’ﬁmg‘ ha®d) & do not have, a fn embedded

eneoxi e or et ene oXil cdndensat es o

Ir?p qﬁ{tlx %hﬁl &Qp&lé ’noi! lﬁa@g ary Qﬁb&ld&? Bftﬁla{ r ‘?HQ xjaguegféh %gr?dltlon the

ertlar i né oxlI des

reﬂ%}%?a %gvegr%)ﬁ? ggsteg 8{1 nhe omtli(t Wi %ﬂ@? on %\}i'l?g Ueaé eJn 1%13 for a bitmap

S 1 nc al nes SUC

bet ai |vat|ve
crd R A of bf SRR Ao RS i epfied BRf Hlpreo bimar
ra i cal c n be a straight or branched chain an
deing BdbEY STRE! 407 a?rfai oirRR rRRRIGE Gl wil now be
about 8- 18 carbon atons and one contains an anionic
degritef.sol ubi 1i zi ng group (such as carboxyl at e,
sul fonate, sulfate, phos hate or phosphonate), a
(ORI o s i o e BRIDBICHInE OBQEfMBAePLPHBRASCH their input and
surfactants include derivatives of aliphatic
retywmtbéimeps gs Hieitopitovh  pheddiieaniouthedbitnapuitelnipupimap emboldening

conpounds in which the aliphatic radical can be a
algorithm usually accepts information regarding heaviness and direction of emboldening.

This information can be expressed by a pair of “emboldening shifts” in the horizontal and

vertical directions respectively. An emboldening shift identifies by which amount (expressed



strai ght or branched chain and wherein one of the

al i phatic substituents contains about 8-18 carbon
wates73838 one contai ns an ani oni ¢ wat er - sol ubPCTAISIWS/046540

group (such as carboxy, sulfonate, sulfate, phosphate

m;}xp@“‘ffabqqa?eém& B RSB ol o o
8-
ASER S S5 R G RS Ml o

yridi ni.umchl oride, cetyltrinmethylamonium bro
err&aoldg%&wwtwﬁ %WWH?%%VP%‘H&M%W‘WhIg Corfesponding
chl ori de, coconut aIkyltrlnethylannnnlun1n|tr|
to é}@t\yholepwnlmrwﬁmﬁlq; OF-i Hwez)ddn@@,r gtdpwmiddle gyl gven at the lower range
surfactants can al so act as antim crobials. [0037] The
ofdighl premsie i tip oA abet 541 ppem). rrénvlgied isheldening by dl piseldo the right
and esters to assist in dissolving the mixture of
(atid Ggix@s ini they vértieal divedtignamdsuallaepmiedopt i onal Iy an oral
care agent, to permt delivery to the soft ora
[00333 s ulheanpud bitmep cant drigingtenfrérn differofngats (suehasd embedded bitmap or a
hunect ant pol yols and esters can be used, such as any
glothés autlinepae] @h:bepompytbdinadiffergatodays.dii wptidudarevayl the mbput bitmap
and hexyl ene glycol; cellosolves such as nethyl
is e@hpudsiols Igelavuit Girhilyd emiplldenal algoritive get abdpplied tosthabilmap. What
waxes containing at |east about 12 carbon atons in a
métiefs3iks GVHiclC Bt ofSAMIC p@Sbifthdpvie eRpdctedAdSin0EmBdlendmalgorithm and
gl yceryl tristearate; and esters such as, anyl

WREETANS ofeh ¥hitpACEtrRdpCthe ANSritheR 2l g@&ﬂﬁ@amﬁe various emboldening
Petrol atum nay al so be used, as well as glycerine,

al SREhL WL th WY Bétin 1lsHeH Bhsed Bh ARVERR ofHhY Gdlut Al output bitmaps.
preferred. As used herein, "propylene glycol" includes

[0%34% Prowites ?{nﬂ% yo?%ltn‘%g dcnilboﬁfeﬂfhgpa)f o?iﬂﬁnsghéﬁc Q(l: apphed at different

pyl'ene glycol can present "in any suitab

st% E1te &éf% i&p I%Eesé‘?ﬁgé“&ﬁ%#ﬁf #tgﬁsed?tth ﬁstgxﬁzsaﬁgh Y)?OCEJEQNork with

erla ent and/ ort ree-B-ring

bl{ﬂhaggr/ gnggl ue/regllrt] Eélr us{n glh%\%\fe acﬂg‘elﬁfyeﬁ)%ﬂf:dogéxg% %ﬁ%gfd%ﬁﬂ%b}ggnthms
L by

t he osition. Exanples of SU|tabIe flavoring
th‘éfﬁ‘i‘?tt{"l‘%ﬁf SUIPY| avoring oils, e.g., oil of

earnlnt e erm nt, W ntergreen  sass

(08 Mo bqugrrenﬂmﬁwgrhﬂ HhRlgRTIng é@ﬁﬂﬁ‘mgn‘aor with simple
.oranqy and nmethyl salicylate. Suitable smeetenln%h

bitpphtooth me| inget §nft [yt Pveat duing W%t?fézétw‘kﬁr?‘teé? at involves
sodi um cycl amat e, sucral ose, perillartine,

cqmpsiatien pf opereaejadzbitmppe If mursrpled itmepy ares%ltm%ﬁdr gEbeldeping is
the like. Flavoring oil is believed to aid the

applieasieuthic onersgalasidyitngi s gnatiertedinte agimnle/itradrent
conmpounds. A phenolic flavor m xture conpri sing

[083dal yiptasidjtionhyost of the clydntly zppligd bitneap m@ld@mgh@lgorttbms have
al so be used.

exactly the same output bitmap format as the input bitmap format.

-10 -



[0039] The flavor and/or sweetening material can be
present in any suitable anount. In various

wenhwdi7sesat s, the flavor and/ or sweet eni ng nat eCTAIS28/046540
be present in an anount sufficient to dissolve the
Lxture of free-

BB S A0 o AL s e

t hey eof n diJution with saliva n yariqus .
wei 53 el nde et B e o e U el e ke
aqgént of about 0.5%to about 50% by wei ght of a
thepy; lighif5i | abi 1 ty- enhanci ng agent that is a sol ubilizing
agent for the free-B-ring flavonoid/flavan m xture and
[0G3§]" an Adsto Govestit] eiearims Jriralglegide pvhether ae medily figvalue of a
fl avonoi d/fl avan m xture in saliva. |n various other
spesifisoRixerebased onnide flpepl shargsignisics ohdis Muh Pitgpe pich) ascapp (for
be present in an anmount effective to increase uptake
lovdlfﬂicﬁlﬁe ppeme®- B bavgrat ngigbbrsing/ pikely ah the dirgstionpgf gleapmboldening.
tissue. Thus, in certain enbodinents, the flavoring
Cumerdlyorsed wkgetithnisriy nog eset nfamaptiemnefithopeiglhpsing @ixedsoimihg digection
from about 0.001 to about 5% of the oral conposition.
perbendicmitar &0 the emboldemiegit s, where the oral care agent
conprises a non-ionic antibacterial agent, the flavor
[0089n bape@sgnt caavergiona noalgdritiehs avout  Go®poY affout h@dsontal
phenolic flavor m x in an anount such that the ratio
embéldénisg)b atidndolumhi-yy-valt@n (fos olertichle embnkiatingniand, therefore, the
anti bacterial agents: phenolic flavor is about 5:1 -
algdrith@ andI ORAQly drealisetddnlikitlieZ hovizoagksttveRjcal) ana tide plresiedm twords,
in various amounts in the oral conposition, such as an

thedBRUMHg valfeldraipdadl dépendl (ﬁﬁwi%&oﬁsfb@a Fix¢l &ifiRr Bf the row only or in the
free-B-ring flavonoids and flavans and to prevent

coltfnfi ©hR dnd@ldb&Mot BRE BRS addBR a Kb dincafioidl hbighRdrhocd. The
sol ubi'l'i zing agent(s) can al so be present in an anpunt

[Oﬁf}{ eCtquI%nttl}Q?ﬂg)ﬂeﬁ 585 Lt 148K 0Rfhnts8n be applied in the horizontal
an al‘ag

I bacteri ent and the mxture of free-B-ring

or fdeﬁ}égp A 8&icdn %Ié&rﬂl{rﬂ?sfop%og%l%ﬁl an'gi $SHE diRRtions are essentially
solubil'tzing agént(s) are preferably present at about
02 t0..509 ' . ' ' .
oy SR s 08 SO B RSP B
oo TS S 45551 8 o ERESTE e e sl shoui v
r obi al ent

apé{%{i ?119 &)Igﬁya(gtge%éé‘gln {h?g itﬂvt"%ﬁﬁg& @’? %%t‘]nfe(g B"e?ﬂe, c.iiéer?:gon and fHon applied in
e S S A

free-B-ring flavanoid and fIavang, an anti.biqti.c, and

[0041k t utgthericre Grsideadhe, prstangilar RNE YFaRoatgng Kie) IPP‘ftﬁ’“map’ the
the art, an oral care active conpound or agent may,

algogithmsi usaalyoaféechpnenisrsevast! rowe dud/en g OF Fevel icglvgins aiagept to the
may have nultiple mechani sms and/or effects, and

reciAngulan] apea dspendings on (el valrep off ribe Iembpldering oshiftss pergpted as the
function or classification. In certain enbodi nents,

patafpetery- al care active conmpound has a functionality or
mechani sm for preventing and/or treating an oral care

[0@2} eaer laweriddle ppenmse@hanp sorabonpd epem), sheaxlggrghms usually apply
suppl enent s

emboldening by 1 pixel in the horizontal direction to the right. Note, that the low/middle
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t he mechani sm provi ded by the free-B-ring flavonoid

and flavan, as described above. [0042] The ora
woaopassgsson optional ly conprises an effecti vePCT/US2005/046540

anti - plaque and/or anti-gingivitis anount of one or

PP A o P (BRGNS B ey eyt Slattening
end ORGP & o BAEL 8P AT BGOCe Y Sa i 0

antibacteri al nts, catioQpic active, conpounds, .an .
[0043i oni8 11&*%@%%?}9 glfguﬁ 3%’9‘8 ﬁ}&g _rerﬁgwg?o$% ag:EPYegPﬂdal emlgjoldenmg

embodi ments, the oral care agent js a non-jionic .
algerithmingeqpis 3 BV gpeletbiPRREs 83 HPPhaY e’(?éqsiaoé’ﬁg’nsﬂ)‘ﬂ%lﬁ Bitpap as an
conmpounds, including phenol and its honpl ogs, nono- )
outptd sl aboderipg algeaithm dverrfosmerhptghe erd gf thefrepdsying grocess as it
chlorine, bromne, iodine) - phenols, resorcinal and )
wouldt leec hpriliednid thhesiase @ ri xegelpy @gighin(bedi Ephexasiplee Figure 1 of this
conmpounds. Such conpounds include: Phenol and its
deskiiptmiopgs Phenol Mono- and Pol y- Al kyl and Aral kyl
Hal ophenol s O Chl or ophenol p- Chl or ophenol USE OF AN
[00HAPUT SRcAGISIAND anHefibedBed itRaf & GENERANEhEMBOL DENED requested
ANTI - ALI ASI NG Bl TMAP BACKGROUND OF THE | NVENTI ON 1.
contht®n KBS dn Gigutd®A)l the B Wiearbo[doifg dlgditemprleseitied hereinafter “(BW:
invention relates to font rendering technol ogy; and
Bithiap 8irffle Rebilaedol BiimdpaSinpideli)s nsapptied petht outpunbitmap of the step
al gorithm c sinul ated enbol deni ng of font characters.
calRd IRBRG KL UBWaArEhRAb&t Sl A8inplc0BBRkp)CORRULEMYalf of Figure 1).
technol ogy enabl es a w de-variety of applications.
AltSAHB Y, it ReSRbaREE bRRhp ANSotiphsalt iR Mt for iTRQuébed REadition
by receiving input froma human user via, for exanple,

- Wer imfl&NREaler @ Hikkdup! Skle BOId) is
m%y‘@%@?f%%?%%t(% gﬁﬁﬁﬂgn lﬁser [gvi a, for gxaﬁl e, )
perf BB EHE e S5 BN nblcrbe) (B, B0 U BB 1 righ haf
of %%%ng% %@?asl;e\(i%t‘fo lié I}{as%(ﬂ)ﬁ/thglautﬁf?% gort of printer or

splray in"order to rnter

t
pret conputational results

B0 SRR P SRR BIBRO N o
oo SR e Mo RSP S 4 e

I f | . [ f ch
IRl B BB 5y Bl SRl 1) some o
di spl ayabl e . . .
pixels irrlJ the%utput bitmap that were turned off (had value 0) in the input bitmap.

[0046] For example, in the case when a bitmap should be emboldened by 1 pixel to the
right in the horizontal direction, a commonly used algorithm called herein “<BW: Alg
Standard>" works as follows. For every row in the original bitmap, turn on all the pixels that
have a “black” (i.e., turned on) immediate left neighbor.

[0047] An example of application of the algorithm is shown in both Figures 3B and

Figure 3C, in which the input and output of the algorithm are shown after a mapping to black
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characters in a specific style and size. The

characters of the font are often ternmed "gl yphs".
wpQoBAp3skar acters (gl yphs) of a font can be destmiShwdo46540

by outlines or by enbedded bitnaps. An outline

e
alg %] e‘AEu étﬁ%‘%&ijt pc?r gr?ltﬁ ﬁtrcl 7 tet'sB/t ﬁgﬁgn%lﬁ%f)peirgnon ¢O Sé%irmg the
restfg%{l?rglps lv?e)(l[a%l Ve a%égg {g&%d}(.ﬁﬁlprgrtldg?eéiz E&rﬁéﬁh?&ége gmgeldenmg
s [ A %fs%%gtesé%ﬂﬁéa%hgéa Brns s Jeciiom epgabe dupt

only for Iow and m ddl e ppens and for those ppens t hat
chagastes t9 becprag unieeoghizghle it th%lg%éacau irplativelnegirleose
thatresult fromrasterization of unhinted outlines
[00#BInt | A illestrated diydFigwe e, indeh fanderngomods, conventional epbeldening
whi ch presents another way (conpared to enbeddi ng
alghiithrme psdeptsfani Avp simviple hitgeby anyinpit apé genesdefededArséBRIp PEmap as
for | ow ppens. [0006] Traditionally, characters in
an batptts Thietembokleging wkebsithsmehils tillthd exdsofoendsniag aracess s drwould be
relatively sinple character shapes (such as Latin) are
apilied an ihbedschyf ahrequilerdvedgitt] Spexdfically) foenddringrof aahatacter that has an
characters in fonts with | arge nunber of characters
AMpigneloabirvgleyted cotition (YESriadigare 4A)apainiils uehbiasarbagenerated
Asian fonts, hereinafter also referred to as EA) are
baéé@%”h@%b@&deﬂnmmlﬁﬂlp%ﬂtd d) @Breddited) Ul YerbyA & Babéddsd AA
of enbedded Bl ack and Wiite bitnmaps (hereinafter also

Slrﬁﬁg Bithad) &, &k BWof FINIRS 2ANDOLthe @ik B¥nd| Gittrendesnbtt a/character
have enbeddéd bitmaps for some, but not necessarily

thaflides nbPYiyB 98 AN ElGh £ BPEEBequbdicBRAITEN ?\I O ihBiggRag dedimple AA
ab (XO not ne

t maps cessarily cover the full repertoire

bltgl];%g %%n&%\tﬁﬁ ﬂﬁ%gtgps (R AL RRu{RAb-OVREMed Eftﬁlley) anl PRASOverscaled to

sing (herein after also referred to
Slm ple Bitm: a%gﬁggg g%q 0&1{)%?1‘?%? Flﬁ}é% ﬁé_) blg t}ﬁn%ﬁrtl r&agcgfgﬁ% gha{aé:;er In

eit %rsc% rl’r?é V. ed go??e%%ngcgg szacflreg%re{n[aﬂ g‘g( dI' rBlha act gle Regular to
Bol h I
BigBoGR g}‘é% W | i Bl DN dec ore are often

rovided in plaeof t couter art gul ar [ .
(g'ﬁbr ach e“r°§"enjf‘ﬁ @“‘g’ H?ﬂ‘ﬂ%r alggrt a&kg Eerer‘lﬁa%:%i cHMA: Alg
it may be desi rabl e to baold characters. For exa

StasHaa G PR oG S B 1T %hlemﬁwa@ﬁ&yeplfﬂeren@%} 356 number
conveyed by the characters. [0008] A font Eas a

of el Qrerubpiilsiin therpyerscals bitgan aFhe el gHY %?00?44@%"8 @simple
characters representing heavier weight and tho

“adibdyed rsingiple, secypadpting ngmpasy of é‘%‘%ﬁw% é‘l&hpéx@b%/fof I‘i‘é" adJacent pixels.

rendering software as being associated with th
Theral gyiithen déesmot wankyreittberiagt pRsiivered sHbRiwels Hiidg 2 plxel but rather with

the cumulative information regarding the number of turned on subpixels within a pixel.
[0050]  Although the algorithm works with these cumulative values only, the results are

quite similar to the simplest algorithm that would work directly on the overscaled bitmap
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with characters of a font do not necessarily follow a

uni form bol ding transformation with respect to the
wohereasssss of the original regul ar wei ght fonPCT/US2005/046540

Different el enents of the characters are enbol dened in

oSS e B RS L s BB e
e 38 SRR B PRLAR ] RbBEC T vore
o R b WIS R A ShEL i e

fonts with snaller nunbers of characters and .
[0053] at iFpe|snbeldeping Whdr Bikplele d5afighd (s ERIVCHIONEa i) emboldening
fonts) have assocjiated true bold versions. However,
alggritm A hAlgStepdardids eo@llowssoci ated with cust om desi gn
of fonts, nost of the bigger fonts with nore
conpl ifoneey whain s @rgsnaégampap@é?edim gigly tethe left.
characters do not have associated true bold versions.
F)r t hdionevesy pikéle desi gn of such true bold fonts for
t hese conpl ex character sets can be prohibitivel
expeasi vadd dsalee ofsbuinmedidte kftnsighbalioeeglug obbk gixel itself.
option, a sinulated enbol dening is executed by a
rendsy i N thegéesnlting[ @00 pxcSedvuthatneakieatbvdlde niloveedi & the specific
automatic, algorithm c procedure performed by a
render i n@ri@fgissign besedkian vahe talht aixkl. om t he regul ar
font. Currently applied sinulated enboldening is
[0052] f orAve dxdmplé obritid aplicadc@osfl thé middfisitm iis siwtn &l Ways 4B. This
sensitive to the original design intent or to the

exRHPB cOhtiusI AL RRAhME rélatd@ FeRiRE SwhviattchhfaPeoyi®er fiove ialHigytes 2A
and appearance of the bolded font data. [0011]

ané\zgmﬂﬂ Re1 4100 kSME kondai) inodh Ab&Ofok b i1k Meight. mul at ed
enbol dening provide quite legible results for the
[0(?5;3:]1} S Xdchfui yIP Wkt GRANACEEL a8y busalorpivhngd uaual distulated

to provide legible results for the fonts with

en{hRIde ﬁg%‘ ﬁgflisﬁﬁqn Qﬁﬁﬁlethgg%éi%&ﬁ%hallagtg#%]méﬁ 1&ible and readable,
S|in| i'ed view, the rendering process nay be divided
iLnto thr . In the first stage, informtion

a??%ﬁf?ﬁgg?g%%%gﬁfe i s accessed and, if needed,
translated into a rasterizer-readable format. In the
second stage, the rasterization process occurs in
whi ch the rasterizer-readable font format is converted
into a two di nensional-array of values called a
bi tmap. The bitmap will have one val ue per pixel for a
"sinple bitmap", and nore than one val ue per pixel for
an "overscal ed bitnmap" as is the case for a CLEARTYPE
(r) bitmap. The value may be a sinply binary val ue
(e.g., a zero or a one) for a Black and Wite
(BWbitmap, or a range of values (e.g., fromO to 16)
for an AA bitmap. In the third stage, the actua
mappi ng of the bitmap values to the pixels (or pixe
sub- conponents) of the display occurs resulting in the
character being displayed. [0013] Sinul ated
enbol deni ng happens at the second stage during the
rasterization
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process. Although the third stage of mapping the

bi tmap values to the display may i nfluence the choice
wohom/pzsssi cul ar enbol deni ng al gorithm and/ or PAWIUSZ05/046540

the paraneters once an algorithmis chosen, particular

ki nds of mappinp ed framth escription
for clarity i/ & o.ﬁ§¥%$ u.gles and

odigents of t resent. i nyentian. mul at ed
Uit oot oqt} ttlﬁ R el iagehods for

rasterization p t he second stage processing
rr\?apldﬁms% 2g H@ublslaﬁlaagsdo % bitapy; After acsesinesthinpat Blapk and White
[ 0014] Currently, there are three prinary rendering
bitipgpes singliated gmbaEreping 45y i inpat Pwﬁ andnWitenbitan ﬁggenerate an
n&fﬁ% and CLEARTYPE (r) (CT). Cbnventlonally, at the
aldeeqd; Aut-phpsing bigeap, tﬂrf:éebmm@fvmg PropReagade Hdgreadghility of the
final format of the bitmaps and, in particular, the
embaldenad chaeetert assbmpired tordonyatipead sm@ﬁqb@nwdeemﬁﬁcaemwg
Is applied. [0015] There are a variety of factors that
[00f8y i nfAdditiond emboHimients affthetiheentiemshdlt bevspt dorthein tBuddscription that
factors may include, for exanple, device properties
foléoves, sret ihipag 9ill beowdstsddnppe descfigtithn, darhay §ef learnakisynghe eractice of
presence of the enbedded bitmaps, presence and content
theoinvérien." Fhs phbddiinks oAthe invedionGRESNIeYeEidetd and oBtnined ypmeans of
font file)), presence and kind of any geonetrica
thd ekt conbihatine pheidulart fiatfited agtintife appdhdedlhitaN Tdese and
t he choice of the rendering node. For exanple, the

othef QHo8ikichis” ofothet fteschOMiveriRY WRI 6&WdRicdRbRAMIIN Hpaest ABm the
the rendering node. For exanple, it may be decided to

folﬁﬁﬂhgf BWLES ahd NYpETIELE cBNEs, KRl IR %rn%ﬁ"qﬁfdﬂl%%rwce of the

bi t maps for relatlvely conpl'ex fonts and apply
lnﬁﬁﬁgﬁkSggbgpggeﬁgﬁﬂconpletely i gnore enbedded BW
tmaps for relatively | ess conplex fonts. [0016] The
choi ce of rendering node does not necessary fully
realize all the possibilities of the display device.
In many situations, the choice is made by software and
i s based on thegeneral experience of the different
renderi ng nodes being nore or less legible for the
human eyes under different conditions. For exanple, at
| ow ppem the AA rendering node usually provides | ower
quality rendering results than the BWnode, especially
if a font contains BWenbedded bitmaps. Therefore, a
flag in the "gasp" table can force the BWrendering
node to be applied when rendering | ow ppem characters,
even though the great majority of the display devices
can di splay shades of gray. The sane is true regarding
CLEARTYPE (r). For exanple, it mght be decided to
apply BWrendering node for relatively conplex fonts
at | ower ppens where the enbedded BW bitnaps are
present in the font, even though the display device
has the capability to render in CT node. The sel ected
renderi ng node shoul d provi de the best user
experience, and can be changed if another rendering
node appears to
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provi de better rendering results. [0017] Currently,

regul ar wei ght and bol d wei ght characters are commonly
woendb@7ssdsi n t he sane rendering node assum ng POatwsa005/046540

other conditions are the same. However, this decision

does not reflg j Eﬁﬁggﬂéﬁgﬁﬂd can be

overwitten i SOt e —ap oot 7 to

du better rendering,resul.ts. [0018] .Cur.rent .
0B5]or + Pl or P PEROT Rl Rty kit A AE Sgputed in color
es 0

sane t f bitmaps. for input. and o t, which .
CiBRS R Ee oF PPt RD s R AR I AT ST Bty e vided
b0t Fise Pe s TSRO Wi d BRI HL TR o ecory e

enerically necessary. [0019] The rasterization
(0B c esl& ogdsrado descrbe Hictpranripaviig] B abevepscited and ggher advantages
regul ar and the sinul ated bold weights. One difference
anidsfgthaft ofj the nvepiion ¢sn bs oliaingt.erimerspRariirakir descriptieippf the dnvention
an addi tional enboldening step is used in the
bricdlg wdegcribesk aborie piilbberpsderethbysrebagnst desticpigic smbpdiments thereof which
intercepts the flow of rasterization as it would be
arpélhfstsatecb éh thor appendegudrawingsei Yintlorstprding that theee deavdngs depict only
enbol deni ng operations, and then lets the flow of the
typiaa teebbdimenis of dernihventien @xdaart hot tharefore tothe comsideraf tode limiting of
regul ar weight. Therefore, there will now besone
itgeoer dk ibeakgr eilhbe deaibed phd explahed wish additiombl gpacificity and detail
the regul ar wei ght so that the enbol dening step may be
thtongieths Leos theadcbBpmypdrawingtis hicht i on cont ext. [ 0020]
A rasterizer mght accept a |lot of different

[0psB] ameRigirs 1rifhgtaed 4 Boviddee iof hGofimkiasd] @4stedization [bceds for Black
font or to different rendering conditions being

and SUMEBSERRingOr - t he purpose of describing the
conventional nodel of simulated enbol dening, we wl|

[06497CeNtiE@EE2 8 hnl PG fiIdaRWaFhw AR b b RENABRIHPsBliYE#n process
to'a raSterizer: Information regarding identification

foPhn@ AR AGh &L ging requested (for exanple a Unicode
Ochgrac&ergﬁbdéyg I nformati on regardi ng rendering
di t. u ' e . nr f .
B8R, S0P OB PleBRett PO RRR Ryl BRERCRr . scltepiong pack end
WhTHhRLES BB ARR o) @ Simul ated embol dening s
equested, sone additional paraneters identifying

:

PGS R RS s SEREEEP BB i Hcklana whie
d i bed. bel ow i detail). ,Inf ti '

el R B PR = B e bt e 00 S

UESIR R SN YR eI A SR

description of the enbedded bitmap or/and the outline
Whide gmbqldening in which a complex character is emboldened;

[0063] Figure 4A illustrates a flowchart showing context for a conventional simulated
Anti-Aliasing emboldening method;
[0064]  Figure 4B illustrates an example of a conventional simulated Anti-Aliasing

emboldening in which a simple character is emboldened;
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specific character, information specified by designers
such as a preferred rendering node for particul ar
wopers738s8 nf or mat i on regardi ng the renderi ng nBA®/US2005/046540
(which defines the format of the resulting bitmap):
cifi.cati.ap of the rendering.node.B or, . .
85 2B oyt BF AR bR B ety i Peipcs of

the case of AA enbol dening - requested nunber of gray
m?%@ﬁ?%TY“?@B?ﬁ? ﬁwa§§terizer will perform

ropr.iate rasterizatign_based .the input
(OB or it hA' il  ronyilo Bk e WBLE Mot AR empoldenes
the format corresponding to the r est edrenderin
O45e, LSRRk i Bkt b A TR HGPldened by a
size and positioning of the resulting bitnap._LOOZZL, .
cogysngianal Flagkeanda WJbte | spgted mboleniaggbithrd i yhich all white pixels
sinul ation described in the detailed description of
haying 2plagk tafi neighbabpise] serdvmed Bleek;on bel ow are not
i ntended to necessarily nodify the netric information,
[0068 biRignrp 66utllystratesfant dywepus dHackranid oWhite ingut kifmamembgidened by a
processes will now be described. [0023] The
conwsitienal Bladkomd Miessmblated camrbodiening madthd@Winr wihitbr #lhgyhite pixels
will now be described with respect to a specific
haeigmpbleckaleft nwighbor pisgent turoedFblgekr enldss thenpixbleal8Whas a black right
rendering node, a rasterizer will usually use the
nedgibedded; BWbitmap if present. In the exanple of
Figure 1, suppose that the Unicode "GREEK CAPI TAL
[00691 TER:ipMie 7 Blubteatdde sirhdsik@ dondeptublesubdiv Rled inBWN & bdctimn;
for the character and requested conditions (in Figure
[0870]0r aghe SABNstRde @ dataple BMEB Bk endBWhit@PBikmAp intwigith thive pixels
enbedded BWbitmap is used for rasterization. The BW
Mgﬁ&g@?n&ﬁonwthe rasterizer are then mapped to the
actual pixel colors by software outside of the
t erpig&t gnl; : i i dd®iew in
0078, SO go e e P hRh i LR PRIy Lfand
r y ' ' ' ’ 1en a
wgﬁcl?rp{l])% Eergx%?%glqls) gé)drcgﬁlgg esgb(ﬂpihé{d fitd éﬁ%)nlpl)men'isl?

usi ng the outline

T E i S A e
OB B AERH o ARl By o
RSB R AHROL LY o AR RSBl imr o
AR N T N T

is that it does not use overscal ed bi s at _any. .
[007ler neigia: & SRuspSe i Compleas B And NUMe: cRipiohipgresuling
frc?rlntagﬁﬁzétion of a simulated emboldening method to the input Black and White bitmap of
Figure 9A in accordance with the principles of conventional simulated Black and White
emboldening;

[0075]  Figure 10 illustrates actual results of emboldening in accordance with the

principles of the present invention as compared against conventional simulated emboldening;
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There is only one value per pixel at all stages of the
conputation.[0026] The rasterization process for

woamsantisenal AA rendering will now be descri bedTmiSkdws/ 046540
respect to a specific exanple and with respect to

Iéﬂa| Fig A@?ﬂwStaﬁﬁaélaH@a SRR RS iR
Ui %eﬁi?e 15 Bl 8 e TG BT ATEALS PERY SRy fom @

enbedded AA bitmaps, branch Enmbedded
smB}l%t%mbqléenmgrmeihoqqlé\f’é?oré%‘e Srt ith ghe prifts éﬁt r%{ fpygntion in
hand, if an enbedded bitmap is not present for,
whidhaeRisplegontenimal wipraaiaads bR ioeutip GF fipbel Mﬂ&%ﬁbwhwh
I's rendered using the outline |nfornat|on present in
thet dentrdl pivel isirepresicnied esimal6 gyigieas " (AA: Qutline to
Overscaled Bitmap)" continuing in Figure 2B to branch
[0078PA: Fignes 5%/allbiirates agienpinple BipupB eyl and\Wbite bitmap;
rasterization starts fromthe outline information,
[007abt eFigad il B ilhrsvaeetis applicatighan asinuehembddening mefbad to the
(AA: Qutline to Overscal ed Bitmap) and (AA: Overscal ed
infiu® bifinap b Figutend) in Fhizhalegizal tdutext inforomtipuiisatakern ingf account in
the overscal ed bitmap based on the outline data used
ac€iidanBowBl 8@@rigdiples Ethé preeent mveminscal ed Bi t map) and
al gorithmfor conputation of the final values of the
[ossoy! @1%% hot BEstees igsaatcageFigd: 128y excepalvit Hlark pixels of the
Si mpl e tmap) do not depend on each other, and can be

gichi lﬁg@@mﬁggﬁmtly as long as they mork wth the
mﬁqulﬁg% i nput and output formats. [0028] Wi chever

ro ethe nb& bitMa oPUidid 1DASwithesctddIefeaty
[O?HF %éh;{:sr%bghlﬁ@tréﬂ?st map. BAn m’%%?t ang?l char af:vterlestl cea e

mﬁmi&4§ {.s rasterization process is that when there is no
nbedded AA bitmap, the rasterization process uses an

O TS 13 TR ol R B o W Gmagopn 2 et
th th 4 h b d bed
begsg%ém@;g_hﬁg%ﬁw@ R BRI Ena "An Tender i ng modes.
bRFol daimh g AP 2mef 1%@‘9%%% PG,
ol i R hghﬁéu@ﬂ“% AR ”“'%@aaﬁﬁfﬁ jp which
d il nmbol d t t ».
pisatsy gk 1&%&%3;;1?%%@5@'@221%@ B 4%%&54 @#‘éﬁqna%ﬁﬁwﬁowg%ﬁ e pach ™
accepts a bitmap as its input,
(080 duang 61 v renHeaERR R Sk A OHE TS Mo HIEwP ydn which
Bi t map enbol dening returns a bitmap as its o%% é
pivgld 4re hcghhghtpréﬂ@h%rtgéﬁ ispiprel deths a8 defined dndsr @gotaer Jefipigion of the
which later will be scan-converted in order to produce
tean tpathpp. [ 0030] Bitnmap and outline enbol deni ng

algorithns are applied at different stages of the
[0086]  Figure 14D illustrates the input Black and White bitmap of Figure 14A in which

pixels are highlighted that belong to several paths as defined under a third definition of the

term “path”;
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rasterization process. Qutline enboldening will be

al ways applied before the first step of the
woasie®73858t i on process as it woul d be perfor med#CTaIS2@5/046540

regul ar weight. After an outline enboldening is

ORF] wosras w4 AesEleahe it Plgh i vl ghEB 53 1A which
ot SR QL e bOl SNt 0, LS RUIPSLNCYSL defgiton ofthe

the applications in nost situations, except in the
terpaPathcases when a nontrivial geonetrical
transformation is applied to a text. The capability of
(0SS y TS Tl EHE ISR RS e N E BB he
character having an enbedded bitmap. Bitnmap. . )
[0688ho| désirn SR dipstaiessthp exampple inpyt Blacle pad White bimep gf Figure 154,
ei ther have, or do not have, an enbedded bitmap. |If
withieo ybigicelcless” Hgeachwrveriaedatth enbedded bitmap for the
requested condition, the result of scan-conversion )
[0098F ed Togure HE ilbustrates thei Bibek ansk White wiput bisma ef Biguegnl4A with two
i nput for a bitmap enbol dening al gorithm The
sejpirater Gpagtise bigbfightdicfopampdieationiofipghevemgizgpl y nore to
bi t map enbol deni ng and thus several conventiona
[0091] naFigurb 07 Al dhistngesedngamplerimpunBlack arslWhige bidmap;i bed.
[0032] By definition, bitmp enbol deni ng al gorithns
[0@2F eptFifire AP Shass thBénitial grpylevainehlves resuhiingi fromm s fast stage and
their output. In addition to the bitmap itself, a
coRbtitB@pbyesraphdgani Babaldednd talysritheviapplied ao cptisput Black and White
i nformati on regardi ng heavi ness and direction of
M@ﬁpgkg HeNgA; This information can be expressed by a
pal r of "enbol dening shifts" in the horizontal and
(0093 1 CRIouRll IRCHEQRS KAINERS LRl résultAR FeFme ll T8 NWitdihs Mput image
I dentifies by which anmount (expressedin pixels) an
0l ¢ bi tmap shoul d be visually heavier than the
lw@%?%"ﬁgﬁg%ne and a sign of a shift shows the direction
t ' .th .
043P, onyelb TR Bnh AR g SR o R REShY of Figure 17C,

application k i ng shifts
X %??%%&enag)lp ﬁ%a\ﬁ?%o{af\qg&%vgf%ﬂlﬁﬂﬁ@é@é of pixels only. In
ition | ow/ m_ddl even.at. the .
B3 gaee 72 F0h L8R Shica i sV} dhEgPRiedle 17
enbol deni ng..by. 1 pixel to the right (and O pixels in
expepb alit g qpﬁiw%aop 8@% ?‘38?1‘}‘{ ?V§ra§§’§é’i‘ﬁ9‘§?dapp| i ed. [0033] The
i nput bitmap.can origi hate from di.fferent. data uch
100387 e Vi 4 HRFPR B BHOTEED it e U lafed R
conputed in different ways. The particul ar t he .
0Pt TRuRRY Shave SIppRAPBERGOS of o iRk MPHpd fpiaassigning a middle
enbol dening algorithmthat is applied to the bitmap.
grynigvel ated opsontextyih infprgagiorat  of an i nput bitmap is
expected by an enbol deni ng al gorithm and which format
[0098] an XigeneGOABlustrates athexagiplpopput Bhackiand Widia bitaes. The
various enbol dening algorithms will thus be _
[00993t | NEjgits OB ibabeatds aresulhef 4 enlovdation pf arhiitiah pupur aflemboldening
out put bit maps.
to the input Black and White bitmap of Figure 20A;

[00100] Figure 21A illustrates an example input Black and White bitmap;
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[0034] Different kinds of bitmap enbol deni ng

al gorithns can be applied at different steps of the
woastem38sat i on process since different steps oPCThS2005/046540

rasterization process work with bitmaps in different

formats. However currently. appli bi.t map enbol denij .
0l e 205 Dty B i€ B eBeldgidraie” perpeig one input
or CT format) an enerate Si e bit f
o1 VR e O A0S RS S RSB IERR s FIRE e

appl i ed bitmap enboldenlng algorithnms work with sinple
inygntiefaps both as i nput and output, even during a

rasterization process that involves conputation of
[0Qi\9é} s dhgusel 24 illvsipges anfexaipledunat BlaclhatdWiie hitwap;

onput ed, enboldenln is applied after the overscal ed

[0%08ha;fxgtge edhilwsirates thaepplivaisgngilacopyantiapal sinmd@e] embpldening to

addition, nost of the currently applied bitmp
theeintwlBj@kiang VWlitg bitimah wEFigaxed2dxact | y t he sane out put

bitmap format as the input bitmap format.[0037]
[0(A04) hefignye €2CtiHest@teyche apptsatidnt ehsitulatedosmiprldeniigein accordance

dar ker sonme of the pixels that were off or had |ighter
withcth®préncipies dfehel prgpant ibvdntiapto thaBlact areliWilite biohagt afFilguod 22A;

pi xel s or make themlighter. [0038] Al so, conventiona
[0@logpPr i Higure 23 A Rivs@dtbyancaamgR ingueBlack aidWiirelbiiyam val ue

of a specific pixel based on the |ocal characteristics

[00x06f herigurp BB LIRS th GPplRStHANSS {imdlatddoMhBOIEMR in accordance
ppens) or several neighboring pixels in the direction

wiflf tht BEn&PRE bf 811 P&kentGal rfRioh lty tHe RIS KOARIOWhith BRmE ofPigure 23A,
use information of the neighboring pixels in the

ong) Wigtout @ apRl-RERA e Poridnhe enbol deni ng. [0039]

Nbreover, conventional algorithnms work row by-row (for

o] 73040 SRS ARRLIShe AERTE B EBale van
coxe}ec%}[o}{’z %I a)%n&)ﬁangg 911tﬂ'tﬁeefxrlﬂc§%]%s o?'tl{ilsgﬁésgnto Bk A ‘ﬁ?}é ?u ho Black and White
i xel depends on nei ghbors of a pixe

bugp?ﬁgFIPﬁS? @ rowonly or in the colum only and does
[0@8’&0 S P S Bateiach R ORhRY Bumin eGP Pl o
anf ok GBI B b R HOFeHOR T ont al and ver ti cal

O GG e S L TV R e

horizontal and vertical enbol dening do not interm .,
[09110bt Hegurads éssan xpmplednaibdick apd Wéntg REwRR bpdng @) rin%tang with
in both directions, then it will first be applied in
poivas af the epening being idensifiedippl i ed in anot her direction to
the result of the enboldening in the first direction.
[09100} 1] Figwe tXeshows ell Hossibldesps ensnedetst tagop avithpiules| ofdergh 1 in
contai ning the input bitmap, the
accordance with a definition of the term caps; and

[00112]  Figure 28 shows all possible caps opening to the top with a tube of length 2 in
M

accordance with the definition of the term caps.
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al gorithnms usually affect one or several rows and/or

one or several columns adjacent to the rectangul ar
wanew/0783pendi ng on the val ues of the enbol denPagUsS2005/046540

shifts accepted as the paraneters. [0042] For

| ow/ m ddl e ppens (i.e., up to about 50 ppen), the

al gorithms usually apply embol dening by 1 pixel in the

hor i r h

owBEEA MR SR BabR O vt SREpe e pioniiENTS |

of _the_rendered es i s especially.challengi an )
[00143) e The privgip! swﬁf@a 3rea?nt Sngniion eater Haprgas?qe %Hﬁﬁ@%@m%oldenmg

especial ly reqU|red [0043] As i]lustrated i gure
mesl,z@mw thasplstangiR i, grprayleg ﬂ%mﬂeﬁ%@%ﬂgy %Pa%ao@éﬁ?%aﬂaracters

orithm accepts a BWsinple bitmap as an i nput, and

evqj)e 6 intieate @cgwrgpl% p]@argﬁtqrmlpﬁ/cgschaﬁcf@m il}@glayeq-wé small point sizes.
enbol dening algorithmis perforned at the end of the

The sineidatechembnldsnassmethods stagb fipre aprémpls 3 Weltitmpan anf gesglide a simple
of a regular weight (see, for exanple, Figure 1 of

AA érgoldrmsd bitpap. on) . [ 0044] Specifically, if an enbedded
bitmap is present in the font for the requested

[00dd#)di tPirion tq WE&SribingRhg udewil3Af thet hresd@iVisydntba enpuitpble computing
algorithmal so called hereinafter "(BW Bitmap Sinple

arcRegptira that mayBbd wsap tGinngléreenBdie ghyiliciples afthe peesent mverdten will first be
output bitmap of the step called hereinafter "(BW

dedcriberidet BWeSi topiFigurBi 3. mip e desetptionfthathialléwyfenfbodinteats of the
1). Alternatively, if an enbedded bitmap i s not

inviRhi@siE¢ désbribedevittoRterémee td 4tfs dne giabilRderosdiatioBrof (Ob€atidhs that
Figure 3A), the step (BW Bitmap Sinple Regular to

areBbdr R SbBhE oBANEH cbBpRsisf fH1dEe dndéd&r oﬂhB@né&t AR sadl, liedill be
hereinafter "(BW Qutline to Sinple Bitmap)" (see

un&éréﬂ%d & ducPhictbbay Bﬁerét)onb fwﬁnthearé aplifet F¥rtddNo la§ bg V\? @6mputer-

he outl i ne dat a. 045] The requirement in

ex@u{eﬁa the g@ﬁﬂlee nﬁﬁ%iaﬁBn pbg fRb tp‘x’&gssﬁl it op%éj lorfllgfterb&t Bectrical

i nput and out put bitnma be BWsinple bitmaps is

SIgﬂ%ngdégglﬁﬁnngXa%& &n a ﬁrﬁnlcﬁx‘?éd {v “T‘ﬁﬁem{uﬁ l%t!io‘ﬁt gréa@ﬁ)rms B data or

orit can on

matlrﬁltaj\#se the:mt é%)mc%ﬁ QLTTThE I(ﬁﬁ nrg) i%}sﬁm{ Bt; fhg%o&#{l@f" tw}f?(%ht I[E@@nﬁgures or

wer e turne

[ h
oo e ROl SR e @F‘%I%Vggh{g’c’gby?}%’se Lo
o A b SEten o8, SO “%égkﬁ%lq%ﬁ(xgatf‘o‘é‘aﬁ? fomr

every row in the ori turn on al
thahi hert Pattigaler RERPSTLiES - fie by (tfl ¢ dbriaf § fhe By ot aytle the
| eft nei ghbor, [0047] An exanple of application of the
priggigle? P WeninventioRcrm bFing HescHbed; iy theclorogping autptylh sgnoj aneant to be
in which the input and output of the algorithmare
limjtiegnps Eioseepf skilhdp heneyt (6l iBprieqiatp dhafuspyesalced| thy gctwnd operations
software external to the rasterizer. As can be seen
degcribed IRirgjuafier ®Ry alshbe impleméentdsin h@dyar) g St andar d>
perforns a conpletely reasonabl e operati on consi deri ng
[001A8] Turning to the drawings, wherein like reference numerals refer to like elements,

the principles of the present invention are illustrated as being implemented in a suitable

computing environment, The following description is based on illustrated embodiments of the
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restrictions. However, the character in Figure 3Cis

rendered using the sane enbol dening algorithm As
wappwroestssf rom Fi gure 3C, the enbol deni ng al goPCThISR005/046540

causes the out put character to become unrecogni zabl e

in\ie&iéjg fnd, s ?cgil}g{:lbe talge%lél%t hmﬁlnﬁA‘;{‘lg nRV %tlon [V\Q 914 ?gaﬁs to alternative

ure renderi ng
t th t AA
R e
R PR ot i e o

eci fi cal

lied in_t case of a regul I
for e Bt FRgReo G RAPAETE BRIeRACPTosR lso%‘%%e Fgpple of

a requested condition (YES in Figure, 4A le AA

a S@}tﬁ%elwrgmg@ﬁ@%twt %r@ads %Sugaféfg ga'&?éta segpe of use or
data as represented in the step (AA Enbedded

fursitiopaliey o thevigyyntiogelieithep ﬁltouwathq Cqsmpuppg Systenps R mtavrqtff’eas having
ot her hand, for rendering of a character that does not

anjh derendency\ar tsAvinement exlatingdo ARSCRIESE embipaénntaf spmpmnsrllustrated
Figure 4A), a sinple AA bitmap is generated using

in§tgapsS. (AA: Qutline To Overscal ed Bitmap) and (AA:
Overscaled to Sinple Bitmap) (see the right half of

[06U1g1r eTh AyrioipdasdoD thet presantitihvienigono firet bpeerationdl awitle mumierpus otber
ei ther case, the AA enbol dening step called

geheralepunmbé eor "spddal-Birpasapc@ipyihe Re geonanuria@ti@ist repironments  or
Sinple Bold)" is applied to the output bitmap. [0049]

coRfiRaoant | CH)@ian efbatidiekiong abmputiigrsysehd, ednvironments, and
herei nafter "<AA: Alg Standard>" operates on the

coffigiRhtRnH\uitible R, ustithhthe figenBMe in¢lude X Bt ard @Y BmEted $o, mobile
t he nunber of turned on subpixels in the overscal e

tel@;')ﬁorﬂ@so po-EE@c RbAPhidetsh MprdNKS comp@ed] NGrveR, amslkipRcessor systems,
tive' pr|n0|ple accurul ati ng nunmbers of turned

m%fbg?déps%?‘t%ecd fQbtethBe nBHicRBRMrs,Pime@hFame REMBABIAY | 4nld Mdistributed

s not work W th exact positions of subplxels inside

coﬂlgeﬁﬁﬁgﬁ!nwraﬁ% enfsthAGhc el A3 Bme gwwls %rﬂ@or'd@%@ésnm ion

e numnber of urne pi xels wthin a

OS] 0000 i, B AN ), S
on%: %Egcggsgllsgglg l5§§ taB(? [ngpnrolr ! mo a1]he1¥i’8 qu} \Q\Qa{ylﬁ)eq)o[]a??et JsXchoﬁ RAM),

en n
S %p@é@ﬁ@ug@n Pl U3 By i o
b Rl BT T abcytts? AT —

al gorithm does not rod eg |bIe esul ts. 0051% Eor.

the B B8 TIRPUYE inS‘FfReIS L f wage CQPPBHYE 05 PP iagtion of
enbol deni ng algorlthn1<AA Al Standard> is.as

harckwalr@mnpoazyntﬁc@ap@%ee?@e&e@wngrﬁogwgeoﬁrrgwrswr W?fﬁﬁ?ﬂe to perform a
proceed fromright to the left. 2) For every pix

fupetion Ad@hes computingosystene mayneven deedistibuted dp g’ﬁ%’iipltsb ‘t [{éstributed
val ue of the pixel itself.

function.

[00119] The storage media devices may have additional features and functionality. For

example, they may include additional storage (removable and non-removable) including, but
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2b) If the resulting val ue exceeds the maxi mal val ue

allowed in the specific format, assign the naxi nal
woabwsd73838t he pi xel . [0052] An exanpl e of the PCT/US2005/046540

application of the algorithmis shown in Figure 4B.

oL e BRI ol SR L 5 i e
ende

SRS EIRERG R TN T P pe—

advant ageous are BW apd, si nul.at ed enbol deni n

S A RSt P Ee 6 e e B g7 AT AP Teg gl and non-
| egi bl e and readabl e, even for c | ex . .

re@ﬁ@b@ﬁe@f%lnmlwt@umme%ﬁd ?H@Cﬁfﬂ@@@%@ﬁ@é@%ﬁ}nf%ﬂ]@tmn such
principles of the present invention rekgmf to

as GRIBPIEFITEIED IR P tIEH NS 0datd BRICWHRS OPTAERHPOES; PfRtRersleiae Memory
and Wiite bitnag. After accessing the input Black and

50¢yemevabie siepge A0% iand nat-emavabie swEge g0 asedl eREnlsiRicomputer-
Bl ack and Wiite bitmap to generate an enbol dened

stodagel mpdip.aSpmgutsi-starage meddiar dlsipdenprioviengett Waiteth feaRafbeROM,
and readability of the enbol dened character as

EERRGM,r fiah nwnwoy vodirer imematy semolagyedDaY digitalrgrsatile disks, other
techni ques. [0055] Additional enbodi nents of the

optical entrigen maghdtichasstes, nmghdtici tape, eagheticc dislptsiopaget lothier magnetic
follows, and in part will be obvious fromthe

sté¥@feCdelipts, @id afy ofiieymbdia e cmebe byedtthstopr the tdesieedahforhation and
i nvention. The enbodi nents of the invention may be

thdt@ad beZReksadticbyaht asrm@minpyystans of the instruments and
conmbi nations particularly pointed out in the appended

[06129) MBAs LkBE&R& e Ghe BIrMEoBMEOsH "aBRpsnenl’ chrn@fdp t@sftvare objects or
invention will beconme nore fully apparent fromthe

rohi@leb MM 8@cde Da thdddnfitiAN & sRRP TAE affefdnBldponeiits, FYduRR, engines,
earned by the practice of the invention as set forth

I
angﬁéﬁfc%acfetsﬁfbe§ﬂrgﬁl Wh‘ﬁi@h@ﬁ{e%s gﬁ&t%\%d@@s {HaPSBLute on the

e patent or application file contains at |east one
| t . i . i erein
coE LB, BY cipraihfoe) RRIChe Rl R LGRS dBbed h
Wi | | prOYi b :
orfry el et Sl g koS LORAGIAS, hardware or
m%£0574 I% ord%i t% dqg&rﬁpg the manner in which the
TR BEP PRGSO PddVant ages and features of the
i nventjon can be o i ned. a nmore particul ar
(OBEE | T g Ve PR RN cloa foRpR SRR BlsE i Sagrely i hat allow
will be rendered H{ reference ﬁo specific enbodHnen%; K 520
the fhestdp CORMUBIGAIE M PIhESHREME o fletifes QS dRi&pmple, network 520.
drawi ngs. Under standi ng that %gese dr.awi ngs emdg -
Compmynigajign <HpnRSkh 6 Rin EXMPIeSt e CORRIEHERLEH L7 1ea (Onpiications
therefore to be considered to be limting of its
medip pieicalishembasly samPBisT-iRdablejastaetions; frlystnires pogafggodules, or
wth additional specificity and detail through the use
othér dataén avodwipied daiagicanlaushngs darriefagher other transport mechanism and

include any information-delivery media. By way of example, and not limitation,
communications media include wired media, such as wired networks and direct-wired

connections, and wireless media such as acoustic, radio, infrared, and other wireless media.
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[0058] Figure 1 illustrates a flowhart of a
conventional rasterization process for Black and Wite
woendb@7383g; [ 0059] Figures 2A and 2B il | ustrat B6TAIS2005/046540
flomchart of a conventional rasterization process for
Anti-Aliasing renderi strat
Th, i GORRR T ST gm?g%taéx‘fseg Herdh 356k plihf1BighG cfdtia and
and Wi te sinulated enbol deni ng net hod; [0061] Flgure
commupicatioss igflids a first exanple of a conventi onal
si mul at ed Bl ack and White enbol dening in which
[0&23ip| §The HeapEtas STEeR 3B  HENEHS 0D EBYt EPREPRFIISCS14 such as a
illustrates a second exanple of a conventiona
kexbonﬁsil BOBY> BPICKY QSR cORPRFBb 8RB e ARd o forth. Output
conpl ex character is enbol dened; [0063] Figure 4A
coinppngsts 546 énslusle sereencdisnays sipeatierigPasef Ext arfdoﬁen%Frmg modules (often
conventional sinmulated Anti-Aliasing enbol deni ng
cakiglt Hedahterst)06x] dribingthemy B THel eeyepuiing sSyspmeihnay bfe fe output
conventional sinulated Anti-Aliasing enboldening in
comporehts 2 16 ianplagsocited ad4pears fas redotingltn ethbpblees] chrragisrsegeperated
illustrates an exanple conputing environnent in which
bytdng of thenemnmldeningf tethudups deseribedi belent Tha coraguting system 500 has a
practiced; [0066] Figure 6A illustrates a sanple Bl ack
posvatkuply 5¢8.i nput bitmap to be enbol dened; [0067] Figure
6B illustrates an output Black and Wiite input bitmap
[0enBp! derne dycribed @RWieblel complitiny awlcormnaht Wwhieh ieruineipkes of the
enbol deni ng nmethod in which all white pixels having a

pritbdGiveh@bd mﬁf bebleloyal, Klulaskerbuldeahg bhctiedds ih A6RIknce with the
Figure 6C illustrates an output Black and Wite input

prfﬂb h‘u@ R &AD %éé@lﬁe’QVé?Mo@ VRO bé QBsHhib&l. adlhe ey MVet tenboldening
ated enbol deni ng nmethod in which all white pixels

egé} SQﬁg L&t ort1 %éyglﬁﬁ(ﬂdéﬂe& %har@ét& dsUsdngfrdal AConventional
A %

e plxe has a black right neighbor
| le, th
en@’gﬁigllélg% L%%Fiﬁ i délilnh{ézﬁ‘g\_fg&se gﬁsgfﬁﬁgﬂ sﬁchohsx %r example, the

E:th?é §tAné\lla,]Ji>§ Fn[ﬁbg SHebhr b&vel NRYL s Fﬂlugﬁtg% %ﬂ‘ﬁ)[ow‘%hﬁl? methods

ree |xe s are high

de,s_cirg&i @er%%a elﬁ lrrgaiztar ﬁlt %%ccgsuﬁlllgr% fife fgﬂt 9% tdgégg SijvHétFe%l& n&fthere are

Vi ew’'i n
e@e@%ﬁ@o‘@f&?f‘l%@%ﬁ%ﬁéﬁd&%ﬁ&@? o R g%e%"%@éls o e
T AR Ly 0 L 8,
can fit any requested number of the gray levels, although most of the examples shown below
will correspond to 17 gray levels output corresponding to 0, 1, 2, ... 16.

[00124] The simulated emboldening methods may operate under several general
principles. According to a first general principle referred to herein as <Gen:1>, the methods
start from a simple BW regular bitmap as an input and create an output of the emboldening
algorithm as a simple bitmap in AA (rather than in BW) format. Thus, the input and output

of the emboldening methods can have different formats, unlike conventional simulated
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application of a sinmulated enbol dening nethod to the
i nput Bl ack and Wiite bitmap of Figure 9A in

wacemwrodzssge wWith the principles of the present PCT/US2005/046540
invention; [0074] Figure 9C illustrates an enbol dened

emE{eJ@%frangw?@E@%ﬁfrag ﬁ%ﬁﬁﬁig?%@% ?&eé?@é#fohgﬂgréﬁﬁ%%n@g Pfiods o be
mog%]@gé)&agﬂ?lgreg\ﬁ?q%%, :s/}lhq!éet gxpi@'@rﬂggg@a%? ‘%g ﬁfs.@%@ité E\g? binary values per

_simul ated Bl ack and Wite enbol dening; [0075] Figure

PiX¢h || ustrates actual results of embol dening in
accordance with the principles of the present

[00123e nFrbexample sRpateE d 1%‘@%?42% %WE%PW@ REMmag;isdn by ggpoldened
enbol deni ng; [ 0076] Figure 1IAillustrates in_ input 3x3.

sutgtch tokthe aenvetianal sespetionshategoutpei bitmpp isjadigraeB W tmap. The input
illustrates a resulting output Anti-Aliasing bitmap

bitmeys of Figuee 6Adws sceiahyedicaldpasstied sedss, ng Pivel prsdt ey from another.
accordance with the principles of the present

Supposembvothat thewhisch rageest ite smbobien dhe clzaradtenf oy Aepikedrfoithe right.
taken into account in the enbol dening, and in which

Cohvemticwah B todd W& lemibsldersng mstbndsadayiesiid adldoB pikel tastheright of every
[0078] Figure 12A illustrates an exanpl e input Bl ack

blaai gix¥inteactbidriiend strdke 0] tinki igy treeB W2Bmiab lofi Figued €18. Alean be seen
application an a sinmul ated enbol dening nmethod to the

frond A iire BB} HAPoREuréy heIoegidal Aedign vithedharaetet siaed albwmtiakdtrokes are
information is taken into account in accordance with

metr%@ Wik RS vRhSISsepirafidhe Rr@s&Nely, ByEBitioas) “I WOB03 WFiegibbening
12C illustrates the sane as Figure 12B, except with

mdMoRs K1aPi1eeSt Shefixd1BetvERUhe PirtiomRirdeE Raite FRBRISE Zethe BW bitmap
[0081] "Figure 12D illustrates the input bitmap of

of E‘Iig%’é gcl Zﬂi%’\"léabessﬂ'! §bicall SRKLY ERualPiith&d b@Uleaves IR &hboldened

gure 13 illustrates an exanple input Black and Wite

bitf%igé TRR A""'v%s@% ?agﬁ%?atnF% 6%%5'&&15 howy G g l*}lleigLQEiI &bt BrkdpCthereby

t - nost Figure 14A 1l lUustrates an

e e in White bitnmap; [0084] Figure

ﬂ%ﬁ%ﬁgltqe&ﬁog%gs&ﬁ%gd@% ut Bl ack ande\hi[te b% t mag of
Lgure.14A in_whi ch. pixel.s_ar i.ghl i " .

ofighh Pt e BB o8 s s bPS Shech o BEE vl

"path"; [0085]. Fiqure 14C jllustrates, the input Bl ac
wiidToS G 2B it G i chers K 1oh SRR PG LEbn, e of he
. highlighted that belong to several paths as.defined
g BB ORHICUR A IRC CPOBY HBIAESS BoTH Rt AmbOtsagyimep looks
Figure 14D il lustrates the input Blac and.vrite
significartly hsrvier Gan theropular Ritmap, wyhils rsfaiping e Lrigingh st ed

that belong to several paths as defined, under a thi 5&
[004a7] niBrpwihefoutmg’ point of view, the < Gen:1> principle allows that an output

of an emboldening simulation (which is also an output of the entire rasterization process in
this case) may not necessary originate from an AA bitmap as the starting point. As
previously indicated, relatively few fonts contain embedded AA bitmaps. Furthermore, for
regular weight and for low/middle ppem results of rendering in AA mode have significantly

lower quality than those of rendering in BW mode. Therefore, the principle <Gen:1> implies
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term"path";[0087] Figure 14E illustrates the input

Bl ack and White bitmap of Figure 14A in which pixels
wanechu7sisgi ght ed that bel ong to several paths BET/US2005/046540

defined under a fourth definition of the term "path";

B 5 A Sl
o S AR P e o
e G ol A 0L B 0 v

hted for application of pa era
emr:rdg 7hitmans 2t lpast £ i @9%&9@%@@{ 1%‘%‘/6“3‘1]&1 ppems
Wi te bitmap; [0092} Figqure 17B shows the |n|t|al g
(appeovimately in g range 1922 ABEDDs Hasting Somia BY bitmapegives gn immediate and
conmputed by a sinmul ated enbol deni ng al gorithm appl
extremelsh anporient adspatege efnbpinghpble thpsetphyrd- mn@thb@nqpr#mgns (rather
[0093] Figure 17C presents exactly the sanme result as
thafrrgudemnglF@n owflines) whendvermessiblemge bei ng hi ghl i ght ed;
[0094] Figure 17D shows an output bitmap which is t he
[00428fe a@s stdvmtl geneddl guineiple7 Glled xlmegin Feaned> tihdhat an emboldening
application of a first averagi ng nethod; [0095] Figure
algdrithrsdhowtd aabidaoinplste Hlodkirepofithx ehitel spateh betyame clamenth af the input
of Figure 17C, except after the application of a
BVP afiang, awneé agitinglodkihy asften [ @686] in Foguo® lckdbility af the emboldened
flowchart show ng a context for the sinulated
ch@468ad exi1Afied 4608 7A sskrn@iel 1Exhied gl C3a8] Yaees ap e iphalsi betivead black
a contextual method for assigning a nmddle gray |evel

pixBRE thORp G HNRP Lo Bhast! paF QIR IV the EIQ)QQ&] Kby @6 black pixels
|Ilustra?es an exanple i nput Black and Wite bitnmap;

|
beth@?r?gﬁlaa Q8 S5 #0 Bhput bRk Righe 1e8d {OQ§§‘!‘> (Elt b gﬁ)bally or locallg) of the

on of an'initial anmount of ening to t

orléﬂﬁuﬁes@?aﬁkc gle%leﬁs% BhbiBRR. Ofn &JnﬁHsrtea%%% g{(grg}%ﬂues instead

ure strat es an exanpl e |nput

allows 3 v@uo]??eg %Q%Q&Jveéi &t 3B bl i Bftﬁ a Bx%vents the design

resu eni n er aver agdl ng to t
e, bltnap of Figure 2 1A in accordance

fro and Yﬁ

59??P%?%?Qﬁ ﬁirples of the present |nvent|on [00102]
WS BT v
A a5 L TS,
conventional conversion from an overscaled bitmap to the simple AA bitmap is done by
counting black subpixels for every pixel. In other words, for a specific pixel, the gray level is
obtained from the fraction of the pixel that is black in the overscaled bitmap. For example,
for an overscale factor 4 in both the horizontal and vertical directions as can be seen from
Figure 7, there are 16 subpixels per pixel. In the configuration of the black subpixels shown
in Figure 7, the number of black subpixels is 9. Accordingly, the gray level assigned to the

pixel will be 9/16.
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[00104] Figure 22C illustrates the application of
si mul ated enbol dening in accordance with the

wonrbwarpises of the present invention to the Bl ack/uanms/046540
White bitmap of Figure 22A; [00105] Figure 23A

[Oﬂl[lé)(hljl_?%x]r a{jle‘%?fg og )g(%%ﬁlbglgig r}ﬁfgEalg?itﬁ%éthgtg%fliﬂ%{ssvg%agg%Qﬁation, the
ol e P FoRe g e e DB S5 Pl e seiienggpey thon

. Wiite bitmap of Eigure 23A nly. wi thout the. . .

imaging P%ttfl%nswxeﬁa%ﬂm %‘@&‘H E)HL;IH[%B% mﬁingﬂ&? Jisyafseparation

DotV 5 RGNS R HFriD R B PG e ey (0 B assigned
principles of the present invention to the Bl ack and

to rpfipat @emopwblabwbp?(@@pgﬁ%ﬁfon[ogélf@gﬁel-|:i gure 24 is an
exanpl e i nput Black and Wiite bitmap segnent having a

[0018 Ube Fonpxampls, Bunpree Babeseh Rixclopay hyerqpp ©f péigky levels (from 0 to
identified; [00109] Figure 25 is an _exanple_ input

16)BissighedaNpWBippeselihat egopisel wprfigueation e a simplg BW inpyditmgp shown
Figure 26 is an exanple input Black and White bitmap

in Riauran§A dn to bpembaigenedwbst h pixst to thestight. tHgure $Bnemgges the three
being identified; [00111] Figure 27 shows all possible

highHigisedpieele df Figuietsa, topsubidivides tloesiddie pixshithimeltiple subpixels. To
accordance with a definition of the termcaps; and

dedi@04 hedvidrivgighe s3ie diroivor atdy ppebsirblebeajsisd dptwiright efothe black
the top with a tube of Iength 2 in accordance with the

pix@Bf dintht iyt Oftmb Suppsss) ke BEEAlLHRhRESERIPHT BMuFSA, visual
THE PREFERRED EMBODI MENTS [ 00113] The pri nci pl es of

sefabfioR LS HR imdiiMBaL byoTkeeh@h Gistaficel P BBVt & ipheel’ aitighd neighbor to
enbol deni ng nmechani sns t hat substantially inprove

prevest Rk IstrbiYes AFdhd G Bithby Y¥rolOdppBatig! MesdiatiecC hWeah &oficeptually
even for intricate and conpl ex characters and/ or

su&ﬁ@ﬁ??ﬁeegﬁié%gm@}f&g pBlel $2BIckntBOpiREI 8f PRSre §BPand imagine how

st mul ate dening nmethods start froma sinple BW

BT B, S0 DV 08, S O o
5/ éogfvtgg éegl%? gl)ﬁ%h%ﬁld{é@eao% tb? c&,g\mg?lirl f;(])g Ig gfaggﬁ% ?Fa?f}qlg&eg ?fé gﬁ;\hltllr@%lt in an

ananti n%NAN gkf 5186 described with respect to
s BBV WY E 8 eScri ption that fol | ows, enbodinents

of the_.invention ar escri bed . with reference t.
odial oy ieving friels MR Bl okl B ek Paf B follows
per.f ormed. by one or. npre c uters, . unl ess indicated
S PRFRIF SCieniRs Al of BRGPYAY GG PE i U Rl example
acts and operations, which are at ti referred.to.a
el dping GHastite isasallens g NI ReR b A Lylxef' to the
t he processiq? unit of the conputer of electrical
right is to be performed.
1) For every white pixel of the input bitmap having a black left neighbor,

la)  Assign a maximal gray level (corresponding to the black color) if the right

neighbor of the pixel is white, and
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signals representing data in a structured form This

mani pul ati on transforns the data or nmintains them at
wOQowmto78838 i n t he nmenory system of the conput ePCTMS2@®E/046540

reconfigures or otherwi se alters the operation of the

conpyf er A&sﬁg@hgﬁgﬂﬂfe”g%le‘é&d&r i 99 t%éi&%npoqsa K1 hik&Y%s black

in the ar at a ctures wh

mai nt ai n I | rv_that

have par flq%v%nﬁ?f g%g lgt‘;él tblaé:lg&g‘;é 81”1’?18% acte rﬁ%twe}pﬁg?n%?ck O;leels of the
the data,_. vV, whil e the prlnC|pIes of the

i nventi offf %P%ﬁw81hb described in the foregoing

OGRR T hersdft e 7 espreeraipEnbii PRty apeuhg beoveen

acts and oper ons d scrl ed her ei naf

o sp AT RS o HAING P BHoR BGLASTE SPRRFAEY BOPReL Figure 9A
dr awi wherein |ike reference nunerals refer to

thrquﬁlé 9% glé‘}‘?éﬁ"t applipation o i elepritbd. Jp pekieulan Etearm o4 Wéeﬁfntw input
are illustrated as being inplenented in a suita

BWobisap; ta de emboldspsde nFigurg |98 reptepes the ewéglémeﬂt% rbltn@p that uses
based on illustrated enbodi nents of theinvention and

the hlgerithmpust dpssribedc drefersing forfigyra §Bt the réspliias enbeldoped A bitmap is
regard to alternative enbodi nents that are not

nogppifécti tHoy extennds, ithreemirddentdhA Al lHapa]f Muge PR contgingws fadse serif”
schemati ¢ di agram of an exanpl e conputer architecture

at tisatiop earft of the sl (@wndesultshor vigsorevgt appearpueepdseske (2). Still,
the architecture portrayed is only one exanple of a

the estlats Ineuck betitar chanemt tland created by <BW eAlgedtantiards shigyers in Figure 9C
any limtation as to the scope of use or functionality

wigith ddes notivantinofisuaNgisthiiter shoul d t he conputing systens
be interpreted as having any dependency or requirenent

[00E3431 | Figurk O 0adhywe Fendefing BRIt Isevbralf coRPIERAIBBRALELs at the actual
illustrated in Figure 5. [00117] The principles of the

SR eBR MHrsti(OY £ ihd MBscAlsSreQRR WiEHR Balnapd, e SREUFBNRY Dritdi®fesults of
general - purpose or speci al - purpose conputing or

en%b‘iHEHﬁg Ca@édr&%ﬁg t&{h‘é' doRRERE SBW: AN hiHfB RS, the third (bottom)

Exanpl es of well known conputing systens,
hr{%ﬁ)é‘és:éﬁcs g%tﬂft% er)]f ?1% S Irrﬁ%ﬂfeh&% %&Hoﬁ rjl?]sé: f&é?c{ri?%pc!tl ggflé) ’Ehuldslﬁ‘b Maé Weavier
viEu%l %@'@é’r&%\% ﬂl'la:l!].lotglg g‘('r:sé ggg@ﬂ&@fofe ?fdm%(r}s?ﬂobgfc%{éﬁgg)g g the third line is
St

ems n Ut ers . .
S bFEtse Bl BRI SRR AP ik Y ST SRR 50y mprainea
abo vices. [00118] In its nost

or d
mﬁ%g@%“%%ﬁ?ﬁéﬁ?%gﬁ%ﬁ@ng E%WButlng system 500 typically
' udes, a Iea t _one LOCesSI uni t 2 and
BB TR b e s KBt mﬁ?%dr:@n% glaf%wdwl%b fefdred to as
non-volatile (su
<G cgﬁ%|l°ﬁ8?11(°]8n<%?n %Mba grwr sl 31105 gbine .acplxel assigned by an
configuration is illustrated in Flgure 5 by t he dashed
algqrw@n e/ be different Jorgdisferentonixedh agchgan be egnepuiddabased o any kind of
conputlng system' is deflned as any hardware
“confprgual & inforgtatien miviend theo'rorgext” need not be limited to information based on

the immediate neighborhood in the direction of emboldening or to any other kind of local

neighborhood. The adjusting to the variable characteristics of the input bitmaps allows, in
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har dwar e conponents capabl e of executing software,
firmvare or mcrocode to performa function. The

woQopr3s3g system nmay even be distributed to aecomshiosk46540
a distributed function. [00119] The storage nedi a

tu‘%i I{:g‘ﬁ%ﬂ‘zﬁ;%]yql{;ﬁéggﬁg%%?gw&lﬁ{lﬁg&%{ﬁf}m&ﬁgﬁglf&eénents of a character’s

addi tj onal stora renoyabl e an on- r enoy.abl e
eI BTY e oy B PR TahASE St Mt
and optical  disks,_ and magnetic tape., Such additional .
[0Q436} agfen 41gor;thm&gw@%@%mniF'gﬁ?'btosmﬁgﬂplieﬁﬁfv' jigactialy a simple
storage 508 and non-renovabl e storage 510. . i _
“comeny ’ezplg(gtt@pa;g@e s igns; e el ErpoYahiss [t thy pixels depending on their
non-vol atile, renovable and non renovabl e nedi a i
rightwslighberst ddisiatecsithm. hevpss agalyresdaron igydiredionaf sphgidering only
i nformation such as conputer-readabl e i nstructions, )
(fad anbokiening i hexizong sgreciionnonli imenedigte Igttinad right aeighbors will be
Menory 504, renovabl e storage 508, and non-renovabl e
costidmratps aStontentefaalalwhisg axpl)es of conput er st or age nedi a.
Conmput er - storage nedia include, but are not linmted
[00137] RAMe REWWithiBERRGbkes filtashcawirovy-dinenkieral feontexy” (i.e. a pixel’s
technol ogy, CD-ROM digital versatile disks, other
nefphborbadd is bothaledirevtigneteibotiasing ihds perpangivetar dir¢ctipm), considers 4
magneti ¢ di sk storage, other nagnetic storage devices,
ne?ﬁﬂor@ BYa pixbEflefRigh® tdphBittogN Foeerisetdeniiy is tierterizbgal direction to
esired Informati on and that can be accessed by the
th€ PAU tWitRg e YSti&hg [HB180]1 kel SBE @i Etind, mash@ppler e following
“modul e* or "conponent” can refer to software objects

coffputa@&t thReder IRk R X AEWH BuOPorbipixeponput i ng system The
different conmponents, nodul es, engines, and services

dgper | Red Wik S, FVinPRadioh GBI as obj ects or
processes that execute on the Conputing system (e.qg.,
o A bel featt Redilor ol plict BSuRKS B0 B T 008
software, i [ j f f har dwar e or
o dneh Sien APRRIRAL B4 Ot (.8 SR e BAAATAT HE00 S

Co i ng, sy.st 50Q . may, .al LA nmuni cat i on
chgﬁﬁilsggi§£?ﬁg%e%¥tgﬁgw%%gﬁ%ggm%gsgg' nicate with

ot her ste and devi ces. over r exanpl e, network

520. %ﬁ%ﬁ%ﬁﬁsﬂﬁ?eg R %M%ﬁlﬁy Ic{?’e exanpl es of

comuni cations nedia. Cp nj catiqn, I.a. ically.

o b oy DR 16257 B354 ZHAKETA YRIUF B¥ ergffignat 4B 4f HR'BBer ighbor of
structures, program nodules, or other data in a

modul at ed dbg Rix<liigplatk aiden as a carrier wave or ot her
transport mechani sm and, incl ude anX_ ) .
i nf or aecresse thelassisred magimal valug byaddigipnad 34&4f the lower neighbor of
l[imtation, comrunications nedia include wred nedia,
such as wi rtkepindiinbles and direct-wired connections,
and wi rel ess nmedi a such as acoustic, radio, infrared,
[0a138] ot Hes algpnitbmerdkowdativisuglreparation nob aply herizangedly alpyit gertically as
medi a as used herein includes both storage nedia and
welb nFigme< BtA amd 1 1 divatrates a basic application of this algorithm to a single pixel

(the center pixel) in the context of a 3x3 array of pixels. Figure 11A illustrates the input BW

pixel configuration of an input BW bitmap. Figure 11B illustrates the intermediate
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[00122] The conputing system 500 nmay al so have i nput

conponents 514 such as a keyboard, nouse, pen, a
WwoQIm@7383put conponent, a touch-input device, RAWUSL005/046540

forth. Qutput conmponents 516 include screen displays,

ers ri nter and re nDduIes
OVEré‘Fa%gd"x%S‘g}fgéFaé“’? Wﬁr"aﬂl F?‘tﬁeﬂtﬂjalﬁh%’hijw ? g‘ﬁ‘g S“%Plxels as

system 500 may_use the oqut put one 6 an

Sh%% %h%t@&?r@a@b%?@urf diBr éﬁ@e PP‘r‘Fb %‘i&ﬂﬁ or, we want to
characters generated by any of the enboldenln

keensthe st (réghtdestt polway ob émwelw@tee obpint 4dﬁ§10§y§*@m% (s 2 black
has a power supply 518. [00123] Havi ng descri bed a

upgeri ardbver reighbati wigy Wilhieapohenanperi 9f IRIPICIPv RE Spiiels whitess In a
of the present invention may be enpl oyed, sinmulated

coefigyedtide shaven indtigiel $18, iheeeotsr white pixoli wil be h@lgﬁneﬂ alup P gassuming
of the present invention will now be described. The

thag iheuhaxined geaydevedi@aliigng 1eneral |y i nproves the quality
of the enbol dened character as conpared to

[0&ida)y ertn exemiple o akdmmirignthe adrgo tavehmdudshatondsg tohthis algorithm is
sinple BWbitmap as i nput such as, for exanple, the

sh¢wiB\WFidires 1SiAathetaighl $)D nBighred 2deseicsgoads talnweput Bin@ap. Figure 12B
si mul at ed enbol deni ng nmet hods descri bed hereinafter

shéWRy the Pduit SFUGERSdhink|uginkthé BRabbldeding elgatittineftst @dscribed. Figure
whet her or not there are enbedded bitmaps.

126Uk kedaier 8. Fibiie 19B6sitH he dalndigfereate thbreit megmlugﬁtts kel M were
| evel s in the output inmage for the sinulated

bIRRER th@qaplﬁ BithRp N et HBREH 1BRY oh8sRiafta: 1R erdk O ARMREd fegion in
and can fit any requested nunmber of the gray |evels,

Fi ré W%ﬁke’f@?ﬁ ) £l (18)8n 8 FEREDDT ARVEV R BIRYY 184d1 bf contrast for pixel

orres 0 17 gray levels output corresponding t

(2)Ohatvélg étﬁ black nert fibork H0de utr Bifin 'W(!)t@tdﬁg thaf'Ra hgte@f tﬂ? whlte pixels
nmay operate un r sever al general principle
Acc I I
s ER IR hil Sl SRGI ) B MR B R %té’foréw those
ul ar b as an i nput and create an output of the
Pl’éeﬁﬁaé?%fé?ﬂ é\éf@?gori thmas a sinple bitmap in AA (rather
Thus ut and out put of the
B30 oL st RBrien g Rt et R 8 Wbt e o o
conven nal sjmul at edenbol deni ng nethods
“oPES BRPAdynel POVESHHETS P! S eHBCERUGI P nyedefined local
met hods to be nore | egible and r%ﬁgable since the
neglipgrbeodifrarpiRel joalyn Jior FramRce stuls C%Pﬂ%?ryn&/@rﬂé}e% Mgy fake into
pi xel . [00125] For exanple, consider Figure 6A in
acogvnt: fhetlpretiBgf 19i Yortigs! peoked(op eneiigtasheratie @ Spkp detpepdicylpieto the
conventional restriction that the out ut bitma
dirgptinn of eRpolseningpin tRheesilapbitmay magp emd OF gl rcense&:r Hlgslength of a
several vertical parallel strokes, 1 pixel apart one
wiiiteoregiam dtoneded By pwo strolresvifierh dtoth isidess and the li&kgueSeme gontextual
enbol den the character by 1 pixel to the right.
algomithnesnthiabmed irfBiMation Bulhted nbod cdédérnggioetdfotis inpyt bithdapawill be
bl ack pixel to the right of every
described in relation to the fourth general principles referred to herein as <Gen:4> which

collectively represent two sub-principles referred to as <Gen:4A> and <Gen:4B>.
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bl ack pixel in each vertical stroke resulting in the
BWbitmap of Figure 6B. As can be seen from Figure 6B
wohb®/0akssgur es the origi nal design of the char BCTRIS2005/046540
since all vertical strokes are nmerged with no visua
r nat.i vel

B B st e ey oF ths, BNR Ehcpancite i (e @ “path

vertical strqkes white resylting in the. BWbitmp of

PP desther eIt U PRESUNE ey pihS i oy Ppence of
_intact, but |eaves the enpol dened bb&n&&’ fth a visual

pixe el BU RSP T OTERISTEl o RRtEBPUsl &t g glipetion pefpgKicular o
bi tmap, thereby frustrating the purpose of )

theemp%mfrfganl%@mge] Th, secend sub-prigeiplsc Faem 48X tUshy 8Veragdng or
possibilities of the shading choices for a pixel,

smapthing in te diroctionalpas ths “Pathgl t uat i ons when there is not
enough space between el ements of the input bitmap. The

[00382]InciMire pedciselis 2 §pph'dfser stsmbragcad thanpixpls dhat ccaeld cause values of
enbol dened bitmap | ooks significantly heavier than the

otheepiutlés) tdobd magifiedvad 4 esulepbembaldeningdragier giandhe piaels ghose values
[00127] Fromthe "output" point of view, the < Gen:|>

arppoingitplbe modified). t Oftowse, ABisodefipiion d$ istrodendsio fatesonvegience of
simulation (which is also an output of the entire

descaipti@r brigtahd apbe chaged withhitsdepasiey fiwany theqirinaigpbes s dey present
originate froman AA bitmap as the starting point. As

inyeh®dd, ously indicated, relatively few fonts contain
enbedded AA bitmaps. Furthernore, for regul ar weight

[omg] f Glor boMPIR, d6H the BRETRLFEEH bE Sixelk _irf@mﬁnlm:glaprbfmgure 13 (and
node have significantly |ower quality than those of

enfbBREEAE BOthE RoBMtP HRectibh 88 BleQidhr), hbAigRlibied Bilé@ls <8 Mirke>pixels

i mpl1 est hat the enbol dening simil ati on method can

' v . d . .
n B3 AT\ TYGI R 05, it L fApLbLTRARL R Ao
. 9 EASQNt WelN! ther font ith
”éﬁ{ﬁ#ﬁ5%gh?ﬂﬂﬁﬁ%2@ﬁ%%iﬁgﬁgg%%%%%ﬁ%&och::ac?gr: ngually
[O@g?r][plaggg(grg;ﬁl%g eag fo%\é\évb[hlfs%ﬁeﬁrnalgzgpéeﬁg%}g é&%igﬁéq@ongﬂt%f th) )?teps: 1)

aracters at PpPr oxi mat e
in th 10- 2 tarti f ' .
kol R A0 RREPheFAESH oo, HEAR oo

of bejin |l e to use the hand:tuned bitna si gns..
ey Pl P ASFT e RSy 1 AORPGIRF) S SOMANet & B bixels. The
possi bl e, [00128] A second, general_principle called
comgpaion ki, ONY o EROLIPDING1 WeriiHg S Bt E HRF e By any
avoi d conpl ete bl ocking of the white spaces betwee
appioREe plgopthm, felyding pon | glggrphmg ﬂ??&fébegd{% ﬁelm%@i%mb and
often results in loss of legibility of the enbol dened
<Gendrabew as expl ai ned above. Assigning lighter gray
| evel values to the pixels between black pixels of the
[00Kd5]Lit Bincerthp cemputationt offhe tinitial] amozial efeembaldenigofor arpixel usually
Assi gni ng new bl ack pi xel s between bl ack pixels of the
religsputa olativedp limitgéh teiplgwdhaod df deespigedi abhant ugdlesbyed harpoyariations in
| ocally) of the original design for conpl ex/dense
the ldaedion gregpendinulentut thasdirectes ofj einhgldgrimg maz| heegbserved.e dige, for

example, the resulting bitmaps of the emboldening methods described in relation to general

principles <Gen:2> and <Gen:3> above. In order to smooth those variations and avoid
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allows for visual separation between elenents of the
i nput bitmap and prevents the design from bei ng
woangloesssgy | ost. [00129] Maintaining visual sepamaLioend6540

oo i st STl ERERELander s er il

overscaled o, t.he i s .done

o QuSh SRR Bl Bl O PGl iéfr By g, maintan
words, for a specific, pixe evel

PR BB GOPHG Of FRES O EsAoP R FtrLtCHatﬂ ' Jenogt g e input
in the overscal ed bitmp. For exanple

bitopier JBaiore.doneNId b HVBBRISONEY B AT HPR  PHR] t%qnﬂ%foﬂow
directions as can_be seen fromFigure 7, there are ]

someispistetak efesrentyi HWever, th,dntergrefatign roft Ves omsiithes i) é&nﬂé"mml
subpi xel s shown in Figure 7, the nunber of black

elemghtFi masl wary swidely. Aduthetinegg, yince e igadeyed rogdts e lisglawed at very
to the pixel will be 9/16.[00130] In the de3|%n of an

smelrisizbs soina gisadlgdenidingrand hasuahadcemedation of digetiete elements is done by
separation, the pixel may be conceptual |y subdi vi ded

oui €yle® agywayndvethat afors elblpirate lakgoriffime fotatsfigition ofitg “sthusiyral elements”
I magi ne how t he "subpixel” bitmap should | ook in order

mdynotaésnttan ra distingaishabépbetat iqoalith of vieerendexéds tasnlg than more simple
el enents of the input sinple bitmap. The gray | evel

onfy then be assigned to reflect the conceptua
subpi xel configuration of the pixel. [00131] For

[omarplﬁmesa;@ﬁ?&e of hihseagd giveix @ Figigs haBehongh 04E, I which the
gray levels (fromO to 16) assigned. Now suppose t hat

Vaﬁgﬂ% ‘Bhth®! arb ARhIigHER TnRe Saniples, TRl aCsul8lithid WinbbidedTBDis to occur
hown in Figure 8A is to be enbol dened by 1 pixel to

to ttlneerléﬁtg igufe! GAr gﬁa@erﬁ? LAnRGS tithep t@ﬁ&@asmlggx:ek abs egkough 14E

Figure 8A, and subdivi des the m e pixe

reﬂrg'slegt ﬁ\& LH{ ﬁh%a péﬁéﬁl)geis &?aﬂﬁsthgr}néy heawiry Heh Q'Qrtlous “path”

re to be added to the right

de? {llltltf:)l?ﬁ,]er ee ﬁlﬁg((?li]? slggw P fhgtol#ﬁy &:'cﬁlr"iﬂr% e s%ldgﬁpaﬁrmﬁ. Ofn Figure

gure

14T RS e:c“S%H,]’ % %ﬁ cfas”?fr%?ztpr&e‘i’s fﬁy[% ?@E&lr nf éfﬂ fpﬁﬂ’eﬁnght be
SRS AP LR AR e o o
Fife g R anigh GHAdCROBRY s Pd dar d@%ﬁ!@ﬁ?‘& 7] BYEgRY 14c, o
“veBhieieiprdar 32%%3}113{1%ggﬁp@éégqﬁe%ﬁs%fﬁ%mﬁdfgmﬂhiPnealrgggf 14,

| evel of 16 will result in an assigned gray |evel
therg | agee tseypaths tip the secppd fshl}nnrﬁechf PR SRiTpRpORIAFSY S2dineRptinuous
how a si npl e enbol denin orithmthat follows the
vegicahesinwinge eflpckpixedd. | loddsure 341P o ipathe és dféiapci psya epmtinypys vertical
rendering result. An exanpl e enbol denin orithmis
seqentodf thevblaglk pirels hgving athite nighimsighbers |th1?ge%é' ipingffour paths in the
i xel to the
secF:Jond column. In Figure 14E, a “path” is defined as a continuous vertical sequence of the

black pixels so long as the path is not intersected by a continuous horizontal sequence of
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right is to be perfornmed. 1) For every white pixel of

the input bitmap having a bl ack | eft nei ghbor, 1a)
wégsiegn3sas maxi mal gray | evel (correspondi ng toPCIAIS2005/046540

bl ack color) if the right neighbor of the pixel is

o g By G52 ) B Yol o s
5 RSO ot aBREnEER " B b

that we are "keepi ng approximtely 1A pixel, vi.sual

(OUID: arle &ptbeehih Pape PRE-BHRG RSBt sk SRS eauence of
_bitmap that were separated by a white pixel, Figure 9A

pivelir NGOG R aasERTUAL FBHERT QiR PR PiopHhEan fe used as

articular, Figure 9A represents an input BWbitmap to |

defiitiemefs ethddForxgmple, GBIng &jigues Bt 85 amapEitisrpen agaryyertical
bitmap that uses the algorithm just described.

strébet egcomitiont dgdrithmrean oBult irhavorpaths’t fonan BxvBobitaR&g repaesented by
bitmap is not perfect. For exanple, the enbol dened AA

theltivbrimbghlighted-pigelrpath® B EigntediSBs a "fal se serif at the top
part of the stroke (1) and results in a very uneven

[0CE@BE arfn pieviofislg tenkiened? Yhe Seord step lo€ embsldeting snethodh following
better than one that is created by <BW Alg Standard>

gefidilWiintiple @I 4B:9 Ghivohieclvedgiag aloag tirgiarit foir every pathldefined by the
di stance. [00134] Figure 10 shows rendering results

gehdPh] prRYIBledGen 0NN} st AERFIGE! Suth Alerdgify rcdnsdlat sl te pixBiewhose
first (top) line presents regular weight bitmaps, the

vaReE MR did R B 828HeE dueSitlchiboREnifBeladgdémpataeaREtago some
to the convention <BW Alg Standard> nethod, the third

avérQ%lhé AloritHn(1€ Hk Epfdidenin@Si! the hefizduie BrRBEIDNtRright with an
net hod J ust described. The third |ine has heavier

em“f)ioﬁigfﬁgfi; ahR %ﬁ%ﬁ‘@ﬁeﬁ L€ ufat fop badhl ‘ﬁbgthl(’,lt hehehahe S:Nfilll be applied

provi dirng e ening), and the third I'ine is mu

to JRR g:Ji)?e% &%tgxéeéé;ﬁfgité Rens ﬁl?)gtggtnta. 3fid Bl ihREdiRE ir%hﬂ?é_ighbors of

nis mal nt a rough vi sual separation

oS T PRSP, BT P 5P PR P scons
cofyge}enﬂgfg tg]e 11{1}9% Pﬁlrglplgl gg E‘Iii%lﬁe; gﬁ, ?Wgrg%ihglv%@ ?’fet%’%ﬁ%@% ‘Cﬂg@il fhe “dotted”

different for different pixels and can be conputed
PitsL ARG eRMRANd of "contextual " information, where

the "context" need _not be Ijmted to.information.based.

(OBHSY neAR FHeeaing & SHE IS D8 HEIGHN e AR (0 aEY YR BlEorithm.
enbol dening or to any other kind of |ocal ) )

Exa@iplsh befr ﬁt?g daverpginga Ajgadthms ginglade paifory jaygpging or averaging with
characteristics of the input bitmaps allows, inturn

diffesent] weigls e The etagipe gnayt prsur aleng thienyhelet watls oppnly for several
mai ntai ning el enents of a character's design and

nelghbers 10 a Ipieh i etaging ean takssigto acpayahfisgonsipvitien i kg jegyence of the
specific to a character. [00136] An algorithm

pixtésloingraeragdsionrect,land el @t.i on to principle <Gen: 2> is
actually a sinple

[00150] In example below, Figure 17A corresponds to an input bitmap. Figure 17B shows

the initial gray level values resulting from the first stage and computed by an algorithm

described in relation to <Gen:3>. Figure 17C presents exactly the same result as Figure 17B,
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"contextual" algorithmsince it assigns different gray
values to the pixels depending on their right

waeb@hassss. This al gorithm however, anal yzes #araSzins/0463540
the direction of enboldening only (for enboldening in

.hori zont al recti i at el ef.t and

W‘Wé\[‘egH'BBtr@agﬁ bein B e%‘a m@& Xl f iy 5P P Jbical stroe
white pixel). [0013 t.hat _t ake

(DR e b NS oA QML RPLOPIES. BEfeRL7D dhe 17E show
nei ghbor hood in both the dlrecéﬁ B of enboldenln% ap

resaltqo@ﬁadéﬁamé uﬂrabotau%%?é,t ‘ipaths” 6 Aekined s 20y AR ST AL spquence
leel (left, ht, top, bottaom). For enbol denin

of plaek pigsels. z%gvrm” qoer@%noaﬁiﬁ 0 @ UpHYIT FYGFASING %lwgé%mﬂgeﬁmdhat as
shift of 1 pixel, the algorithmmay app

thef resulltoviitiepveregingtha ¢Q§l€nloﬁ8‘@ﬁh@”?°t?rds é gwreaeqﬁwn\ﬂa? graboldened
for a pixel: 1) For a white pixel, having black |eft

bitmep ghdzowhenalo |averagiag rib gised. n8layren S7E @prrespendsi ipeqnother averaging
white Assign the maxi mal gray value (i.e. color the

approacdl wiitheaki)putes)a gebslevelivalae of 4 pixklebasedybit aveesighigisd theipitial gray
the pixel is black) Decrease the assigned maxi mal

leveB! foe they pikéldandDes Levgper bk 2 dewérgmaghboesx with [diffea¢ntevdights — the
additional 3/16 if the upper neighbor of the pixel is

avith@ak proqides Desuleaiieh israudhssiogthedovreatl thaad onegkasentéd/in Figure 17B
additional 3/16 if the | ower nei ghbor of the pixel is

while Rsdfntdifidd Ssthe ddnitastah geidatkbinaréds) ows for vi sual
separation not only horizontally, but vertically as

[00Y8H] - ﬂzﬁcgLtﬁ@§1nhllék&Bﬂbhdﬁuﬂléhinblﬁbdlsatl@.SmﬁhFEaSWCbltmap as an input,
app i cation of this algorithmto a single pixel (the

& &&ﬁlaa“wwm tcs @ Bvailabl
ol

(se% tﬁéjgﬁif 4 OR ARk 'Sntﬂ gylglj th Tiha FSlﬂer%oﬂ) Btep in Figure 18)

tes the iInt over scal e o] xel

I
at (%19 t 8Illcg Bﬂggs'taglgard\éﬁggegg og E%\?\eﬁﬂ%’[?}b@ {gllng\g %?Jg?'(g)?xg%ﬂérxﬁblght) No
lf t
Y n {nogl%c%téogs t{gﬁel'f%: )a(gl ?fé? %{f B}, & Cl%stéﬂﬁﬁmn %?écg&b Qfe required.
| s whit

Hc%)iljeglgxkﬁg%eagpg oopf 118\,%??01 l‘ﬁﬁlgngctir{tﬁlo‘n th? lra%h@ﬁ%r F(ﬂlze 3mnor changes
f
e L

assi ned val ue 9 (assuym ng that tg maxi mal a
Fop aYAIRDInG 18851TEe] B0y SO TR s TRBOE locauat Brrded € He o &y retun
| evel values according to this algorithmis shown in
fultgepuirievs! &@stﬂh@l}@qﬂﬂgﬁw bingiy/Hdts12A corresponds to an
i nput bitmap. Figure 12B shows the result of
[081Bb| dbmimpprigst ﬁgfelten@e o dheoaiendy annyisd emholisniag in BW mode is
descri bed. Figure
that the new algorithms generate output bitmaps in AA rather than in BW format (according

to <Gen:1>). Since the emboldening is performed at the last stage of the rasterization
process, the output format does not matter for the rasterizer itself. However, a rendering

engine should be aware of the AA format of the resulting bitmaps generated by the rasterizer,
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12C is the sanme as Figure 12B with the only difference
that it highlights pixels that were black in the input

woi2o0erp3ssdlot e a hi gher | evel of contrast at theCemds006046540
a closed region in Figure 12C (pixels (la) and (Ib) in

the figure 12D d even higher |evel of. coptrast for
sobdl wESfErEc e e R R GBS meRPing B i mapS values to
bitmap. Note al sp that neither of the white pixels
m%ﬁ?&@&ﬁﬁmgﬁ%%¥fﬂ '?Y-ght to the vertical stroke (3) has
a bl ack right neighbor, therefore all those pixels are
OBy b mrtielar NAISAGY AN il ¢ on BRFRY dhnig IR 1B eenerl
t hat assigns values to subpixels according to a .
congapift @t pringiples FGsBH>pECHEERsSERN 1R T Pedyilhynow be described.
consi deration of a predefined |ocal neighborhood of a
Bysides [malsing ysomeopl Biraioprapts mors spgrific.cthe cidsithiaigi fagily describes a
nmet hod may take into account the length of a vertica
pagtiquisik @rdeoof tho opergidansr af [ppssikle sheiok of perametet arl this algorithmic
the direction of enboldening) in the regular bitmap
familp @iee,. a spectiferal geithode the fanhityd i$ sovy descobedaandhéaneparison between
regi on bounded by two strokes from both sides, and the
thé héve algGhme aad tHeecutraatly @hmamiyt dppled dgdrithis és profidedrat | on
related to a wder region of the input bitmap will be
[00EBKQ T | TieGatametdd failgrs dedintdiy fhe dslidwigeseoarpnitas apd Sdowing
referred to herein as <Gen: 4> which collectively
ord@f egdtfons.Wo sub-principles referred to as <Gen: 4A>
and <Gen: 4B>.[00141] In the first sub-principle of the
(00235 t hin N BFstbtep dfBieddlots <BRRtepA>, amy k'iﬁ@bh{)re-processing algorithm
per pendi cul ar to the direction of the enbol deni ng" or
is aPAted to 2 iMlSf bRBMAP Ao AreFRAYANEEALritih %6 g aﬁeﬂﬁri@'a'vﬁlid choice).
(but necessarily conpletely or contiguously) in the

t
T%.Lglgfcg io@fheg)?é-gﬁdeaggsﬁfél Borithh {d\8e Gidt PGlam@Rr QF1:Par: 1> that should be

denin second sub-principle <CGen:4B> uses

O3S B0 5P| B 1y S B 98 O ity o
f.th A . . .
SBFRRRLSP L G- l E LA BLBE Al Ply rests

.e ning (rather than the pixels whose val ues are
S“é‘ﬁ?‘ﬁ%’gs&mﬁ modi fied). OF course, this definition is

wbgfs‘éﬁiﬁéﬁ%s{x%qq%%ﬂ%%%ﬁ% g S ERA ft%fa?mo@%&o&?eﬁ%ﬁd%&ng
' ion. [00143] For, ,
Cf’t&%‘iﬁt?%; ﬁﬁSF ?it‘lﬁilaﬁn er}jt?x]:lg%g}’% L‘?mr’i‘”%i‘ﬁ‘1 ?]ﬁg{ﬂ@%@%ﬁ%@%{%@éﬁ@pm% the

.13 (and enbol dening in the horjzontal direction to t?e )

inftjah ppgunts ofeemodteningriagsd 9 & e-digcepicnsighpers” prigtashqod of a pixel
the left colum of Figure 13) may represent a "path",

The elegrityn is similes topng gescrified dn selatipnt R Genghit @gcetggain, we assume
"path" are those that are going to be nodifi ed. )

erpigddesinp inthgdrorizentel diteetionfte tHeaight with egbplderang gofi o8 pipixel. Fora
and principle consist of two steps: 1) conputation of

pikeli whaae valwo ushouldf beemodifide fi.erfomabi) havieg agblack lafheeighbor), a
first step results in

“repulsive power” is computed so as to keep visual distance between structural elements of

the initial input bitmap. The value of the “repulsive power” will define by how much (in

percents or in absolute gray levels) to decrease darkness (i.e., how much to increase
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amount of enbol dening expressed in a gray-I|evel val ue
conputed for the pixels. The conputation of the anpunt
wofhowmrmasidssleni ng at the first step can be perf oPaeaSENs/046540
any appropriate al gorithm including cont ext ua
algorit es he nrelatign to.<Gen: 2> an
brigeBoues g golﬁfffom%sﬁﬂhgﬁweif RN L SHEGD Felevel. The
initial anpunt of enbol denin i xel usua
chylgh ST AT DEFGPIPY SER T GHBRS RO SiPrishs the second
pi xel , abrupt undesjred sharp variations in the
papsmeist of the pyampais dieily: 5F 18" he direction of
enbol deni ng may be observed. See, for exanp
[09152L)] dn g third sepeetasred iges ?ﬁb%ﬂa%.thf‘gwﬁ@gwadgatb%saé? iiecf@ad and
inrelation to generalé$r|n0|ples <Gen: 2> and <Gen
anapysieging| Figerithier ist eppiiad Glanst eisBe avepging i “BHB” 4pre <Ger: 4>) The
avoi dunwant ed vi sual effects caused by enbol dening,
patthrelasdsfiniipnstfele aykragingr agvhend partiqulsr Phadce afiihopvseagingglgorithm
preserve the original design of the character, it is
defidsardpacipelysthird andi fotudli parapptesxdinthe @alymem@nfamiﬂmﬁﬁlsl’w3> and
enbol dening applied to each structural elenent of the
<H1ffauit>. bNbtealmt “ﬂ'mmem‘gbigé is a validohbick foe<BldRartageous f or
an averaging "path" to generally follow sone
[0613BICtIHIAS f@lrdimmes reftiouerseds, <EhStepAt efopeetrat dvoragin “path”, the
what constitutes a "structural elenment” my vary
reMItEh@laYeradeWal REFOFEIT Be pEEB @R} fiR “patiBrassipre@sul ts are
di spl ayed at very small sizes, sone visual blending

[Oﬁf’ﬁ] ViUs BECaBPHatir@Nt0hs dF BSteplse, ey fBstpFodeSsibOlgorithm is
by our eyes anyway, so that nore el aborate al gorithns

apIpHéd @l 1‘3&&1{1 ART bk, 161 VHEd ) oo @%Eﬂ;ﬁrocd&ﬁb{% BRbrithm to be

esult 1n a stingui shabl e better quality of t
ap%ﬁ&iqﬁ RSl ?Sj@l tTh’ﬁ Qﬁ&c@&fag)aﬁicﬂm' BoRPRRessin@d ﬁlhns@éfﬁles the fifth
xanpl es o are dgiven in Figures 1 hr ough

patr%m%’ter<ﬁl‘fy9} yoittpgpé?%étﬁyﬁa mjRAL hs" are highli ght ed. In

exa sassuned ’f hat enbol dening is to
wﬁf@ﬂ;pﬁfv%?@fpé” i QUi %ﬁ%ﬁ@ﬁ%@%@%ﬁg will now be
S Ao R e v
cq‘x’r?pa»%oé&%el%%mﬁﬁ@ﬁa gf’%ﬁmrgﬁcﬁffm' o R RER S B &Jes‘frﬁ’éﬂ shove

pi xels in the entire, col unn ath
walp didisrent pyameters wplert d?q'?gqf;ihe g?iﬂs 81*‘? f%%chtﬂvsg&%%%% pgtween the
in the second colum of the bitmap of Figure 14B_ ar
queliggief ihgtrewdrs epd etsgmplepieeidh plagr RepBlied o SHeRS choice of the
path. In Figure 14C, a "path" is defined as a
p@mmﬁphhobsxaeibﬂ@al sequence of black pixels. Thus, in
Figure 14C, there are two paths in the second colunn
[008ah plurithe dirstedguithiiie parameser cFF leRand T ﬁupuﬁlev@@mrpeeaﬁmg step), a
sequence of black pixels. In Figure 14D, a "path" is
“cptometior'salgoritlomtis appbers(seeadesdription Qéq‘Mbnce of the bl ack
pi xel s having white right nei ghbors thereby defining
[00062] PRdrhehei gecbit® algorithmic parameter <F1:Par:2> (i.e., the definition of a

particular formula for “repulsive power”), the definition is as follows: for any pixel whose

value should be modified during emboldening, if the pixel has a black neighbor in the
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second colum. In Figure 14E, a "path" is defined as a
conti nuous vertical sequence of the black pixels so
woOamg/assshe path is not intersected by a cont PAQUMSS005/046540
hori zontal sequence of bl ack pi xels (horizontal
e.horizontgl se
)

.Sstrok t A th of .th .
SIS bRRSUES ORET b e RSP b RALE L p oL e ravimal
sragsiog, God 451 oW DT AL Che e G AB oot o pireigp nepp MMt to the

.defined as a one-directional sequence of pixels..
difeion b Frabaldprjpg. gecrgase theastignse sl g alig by &ﬂglﬂﬂ?}uﬂ $/16 of the
bi tmap can be used as definition of a "path". For
MBI, V3Ueki ng Fi gure 15A as an input bitnap, a
"nearhy vertical stroke" recognition algorithmcan . .
(091631 tFor gmbpldenipg inihe herizontghdirgetion tophg Figly with emboldening shift of
represented by the two highlighted pixel paths in
1 kel thereswling friix] agboldening:3garbys ey e s aEzed ag frdlows:
second step of enbol deni ng nethods foll ow ng genera
pHithrecrixdl és widitaand4Blefi neighbotis blagk agi ng al ong t he path
for every path defined by the general principle <Gen:
47> just described. Such averagi ng neans that all the
pi xel s whose val ues are going to be nodified due to
enbof ickatighn geighboaisgyvhien path wi || undergo sone
averagi ng al gorithm For enbol dening in the horizontal
dirgction to the right with an enbol dening shift of
one pixel, this neans that for each "path", an
aver agbigt Mol repési weegd to all the pixels that were
white in tiyg}i‘ngﬁta‘gﬁn&p and that are inmediate right
nei ghbors of the pixels that formthe path. For
exanpl e, for the upper path highlighted in the second
col @ of the input bitmap of Figure 16, averaging
will be applied to all of the "dotted" pixels in the
thiqd col um. [00149] An averaging itself can be
perfiormed according to any averaging al gorithm
Exanpl [ | gorithnms include uniform
averagg 59%?%§§§f§§§ﬁ§qQﬁt adifferent wei ghts. The
aver agj ng. C ' lLe,"path” or only for
severg¥ﬂ%5gg%%@§§H% QER%%Q% % vgfgéing can take into
account, di sc inuities in the.s ence of the pixels
bei ng %@gFQ&QQ{%ﬁﬂﬁg?ﬁmgﬁﬁg]%H$H§g%00150] In exanpl e
belﬁmn Fi gure 17A corresponds to an input bitmap.
Figure 17B shows the initial gray |evel values
resulting fromthe first stage and conputed by an
aﬂgorithn1described inrelation to <Gen: 3> Figure 17C
presents exactly the sane result as Figure 17B,with
the input imge being highlighted. Note a "false serif
at the top of the vertical stroke (1), and an uneven
[0aH19d ar Bhrc teswlting tapnigned (vAJuegft e abptsolcaaibed gxamplg dlegithm to an
17D and 17E show results of averaging. In both cases,
inftipHy White pixel isl etfawnefdr s diffesent pireli canfiayeatipay ini Kigyre 19. The example
sequence of black pixels. Figure 17D corresponds to a
ofifiguiro i frasaveeati grgy Evdn.t.h@. Pt mesult abeompukaion o€ theheitial amount
result of the averaging the design of the character is
otbeitioRteningbiyethe Morathld destiiitedeabbed Beshewdhn in Figures 20A and 20B, where
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bi t map than when no averaging is used. Figure 17E

corresponds to anot her averagi ng approach which
woanpuresssa gray | evel value of a pixel based BaT/US2005/046540

averaging of the initial gray |levels for the pixel and

F igi}\ltéqs éﬁfn gx%BFe{sWan %p, ép}!}itg Y‘ﬁ&%ﬁ Ioaap gl'g rLTQ’r%V&rO s ﬁgrltrés&ﬁ%ass E{oi tshe result of

%ﬁch,snnother overall than one presented in Figure 17B
emRp/PHnGRGIHE AV FIP#IBE some contrast in the darker areas.

00151] Since the sjinul ated enbol deni ng net hods use
W@ﬁﬂm OBW?Jit{“ﬁ‘brf?%lﬂﬁﬂci pSFRoter; ﬁéﬁﬁ%{r% S E‘F%ESH‘?‘W’“ of the
the rasterization process after the sinple B¥%’t PS .
avesegingrepailyai fhabipathl dedefineg as & pRNLIpYRHALSEARACe B l?afg% xels in the
Sinple Regular to Bitmap Sinple Bold) step in Figure
dirgaion gerpepicwardo dre diedionof ambolgenintess of rasteri zati on
in BWnode (for regular weight). No (principal) .
[004660 f iFontthe feurthy alghwthatit eeragietd s<FdfPapAs (.8stthe jdefnitigh of the
process are required. However, depending on the_ )
avepang Rligorithnp) wnferm avéreging of therassignsd igrast leve orptucprinaplied to the
changes m ght be required in order to support AA
white pixats abéngtthe sideibpthe path it be drttainddvinbgldahiger Fohembokigning in
exanpl e, a rasterizer may require nore nenory
theahdrixoatal divedtion o diey riglt With ahl embbblenieg shift Hill | pixel, the averaging
gray-| evel values rather than just BWbinary bits.
aldofhhbhy Badéfipons Abwsli f f erence fromthe currently
appl i ed enbol dening in BWnode is that the new
al gorithns generate output bitmaps in AA rather than
in BWformat (according to <Gen:l1>). Since the

ehRbAE e MmbSr STk WRIrESIxaM (ih D ilpasbitfi @ethefimibeiate right from
rasterization process, the output format does not

mat t ery,d &e* hE BSHeT {oZ2 Bs dunitRt fe NulFOWRMEr . @ rendering
engi ne shou be aware of the AA format of the

3418 Bl RIS DN AR i B e
Thon et b 6 o} ARG Yinl R bl 16 dBOLIEBPRBLTREL

shade ray. cular paranetric famly

1 f al ith hat. f
SR o SRR 4B Mg PSR SORORLS | whr
be d i.bed. Besi.d [ f th t
o b SRS RS SR TR BRIRIE oL, conoerts
R e o DS B e L 1 o ool e

specific algorithmfromthe famly) is now descri bed,

and conpari son between the new al gorithm and the

currently commonly applied algprithn1is provided. |
[001$71 5 4TheTresulp oF apitication phthe) itiekerpbaldoung pyd {ipg, averaging to the

follow ng set of paraneters and foll|ow ng order of w
origpet bitmamef Figae 33 is showhin Figurg218 t(‘é’ﬁh‘i“é%éﬁr PrEprecgssipg of “cap-

<Fl:Step:1> any kind of pre-processing algorithmis
coapgtion® teing apilied). nput bi t map (no pre-processi ng

al gorithm being applied is a valid choice).
[00168] The fifth algorithmic parameter <F1:Par:5> (i.e., identification of post-processing)

identifies that no post-processing is applied.
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The choice of the pre-processing algorithmis the

first paraneter <Fl:Par:|> that should be defined in
wonaesro73s3si dentify a specific al gorithm from t RET/US2005/046540

famly. For the current famly of algorithnms, for

clarit we w | t hat, .t h e- process
(00565Jor MR FPReT s FRpes Bb B e Aig GBRB T ppebove are much

[00156] In the second step referre s <Fl:Ste
morefegiblg thamdhosg of e Céﬁ%fyo“é’mnﬁ’@‘?ya?pé’ﬂ&‘ga%é’ﬁ Ieﬁltbgtﬂem‘&&%gomhm for
uses the follow ng contextual orithm (see <Gen:3>)
thet foas C@@tﬁﬁmge%gmﬁ@ni Pmbeg|of ﬁﬁéewgcaé? é‘ﬁ*bSSIC AT 9% lgtance,
on a "4-adjacent neighbors" nei ghborhood of a pixe
Figpie22h gbows aminpyt kifman. afhe @S%h%fg the smbpldeping ﬁcqogll%& foo# current
to <Gen: 3>. Once again, we assune enbol dening in the
commonyeppldd Bereeﬂapld@mng elgotitmyis giowvnvin Eiguesi} gléﬁraﬂgcontrast the
shift of 1 pixel. For a pixel whose value should be
resuhd]ffth@dm()oldfmlng‘ ascording scethe hmufn?ge?@mmlfaéﬁl# elgprithm is shown in
nei ghbor), a "repul sive power" is conputed so as to
Figeeep2d€i sOlebriydited dokled bharasarofskigueti2Cals &nmrebmhere gkcognizable
the initial input bitmap. The val ue of the "repul sive
ermpolded imagfe lof thd ehdrageriy Fiypve 22Wahan(Fipup@2Bant s or in

absolute gray |evels) to decrease darkness (i.e., how
[ooxrop tT—helpﬂ@-bfb@é&s@iﬂgls&lptdfeﬁﬁ)-co@fecﬁdme vaitthowdee dgtriedd. Witehreason
respect to the maximal (i.e., darkest) gray |evel. The

for pei %p-@grr&t@@f talg@i"ijthﬂf if @ elthRafeOfar@MTPEEPSt ii®Ahedfoifth Getween
‘repul sive power™ represents the second paraneter of

1n<,thﬂ€d RREIRTEI LI of ik wilk husé @fsuzﬂ%wc[oﬁ@ﬂnﬁ@] ofl the thhected strokes

d step referred to as <Fl:Step:3>, the aver agi ng

aﬁelpgr[‘nltbﬁde £ PRS foN6din ad%gcr%ﬂoﬁéﬁﬁf é&hﬁ)@esq h§@fatd Qﬁﬂ) 'c§rrect10n” for

I ed ong every vera Ing "path see <Gen:

hotl Qﬁ}teﬁ E-rfboﬁiléhlﬂ% .bg anEep] oL H] Gna\s @gﬂaﬂg alg%ﬂ{hlﬁnc Qﬁﬁloach to

ar ¢ e ave aglng al gorithm defi nes
c%)afeg%g%)rl}”y @d%(‘% I%ﬁo{rrgct%%d Iupl%r i) 3{) @E% &E,e%u&ﬁf ﬁ)pﬁ%tt)oédenmg.
For GUY %Pﬁ‘ﬁq?% faﬁvtmmgapeé'f*‘ig;%e?ﬁr ol if e Snb3labncd B F to he
riagly ghe el DR mbBRening et Uy, iy Ee o o

[00159] In the fi step refer as <F
coBPgfiops aRRIH i §?&&‘Ef‘é‘in©%ﬁ‘i’ff e éﬁgm?r%ﬁ bt BBiagied bitmap
resul ting AA bltnﬁp s valid to ? no
of fémwe %—’r%c@h%‘i’lﬁ’@apafl’ fdgtrr@ RAB ppepis t%\ﬁ?ﬂsiséa fp sepyrate strokes (longer
. Step:5>. The choice of a particul ar post- proceSS|n? i
ongthg tighttan¢hshiester ae éhet I8, phile Hﬂeﬁgpléﬁﬁéff‘é? crmectpd f rn the regpilar bitmap.
the parametric famly. [00160] An exanple of
Thepatotdeaedabitpapi intage HF Bigurendd Baiwgibrthis iuel qhéﬁwtnguﬂarwld be mis-
wi Il now be described. Paraneters of the particular
ina¢pyeted (rhisarehdy ey itbedirtdp [differant (semettinaiy different) chiarpgigr than the one
conpari son of the output results of algorithnms from
reproeentdgiarthd hegutar fveaight ybitep crfi Higoe 234v dhei ‘chp-dirfecdodnalgorithm
paraneters applied. One of the goals was to achieve a
idéaifiteagrdwejoneetetivesd inclined connected strokes, and prevents visual discontinuity

in the emboldened image. The new emboldening algorithm applied with “cap-correction”

will result in the bitmap of Figure 23C.
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quality of the results and the conplexity of the
al gorithm applied. The specific choice of the

woaomnetssgs i s descri bed bel ow. [00161] For t hecCTiussi05/046540
al gorithmc parameter <Fl:Par:1> (i.e., the

epraocessi ng st ! ) [ [

[O(E HD dyo g@%ag:é P%}ﬁ’[ cghcc CO[, a %%%Bl%gy]: “fg]gﬁsreltstﬁge%lld%ﬁnitions.
second algorlthn1c paraneter <FI Par : i.e., .the, .

A ebe'nista emtieong 9pa op|uEt Wide vaitival seapgiice -°§ é‘ﬁl&? SHWFE* in the input
power"), the definition is as follows: for any pix

bitwap deundad ge betolaficing aighbidesi kg biagk ipslse HBe e ﬁh?]‘@n H} fhe pixel
the pixel has a black nei ghbor in thedirection of

cofgvesitide of Rigure 2desbpwa g dubelizat isdosgh altheriop byea blagkagixg} andsés open
by 4/16 of the nmaximal gray value, and for every one

at the botiemblAaky Rdbihbies colwna Cogorrssnands tope Finkanaipkay] B the ixel in
the direction of enbol deni ng, decrease the assigned

rowRxandeblugnay iswelite@nd pothdtd left aod aighBielghbofs ardtdagkax iAmegxample of
gray value. [00163] For enbol dening in the horizontal

a réw cegtspomlingato alfeabe itiglet” wi showe mddipde86ng shift of 1
pi xel, the resulting initial enbol dening al gorithm nay

[06XF2F UrFhérmeet, aa “bpdnlimyisvill Inbwt beedgfingd| Therewhi tvwe enths of black
its left neighbor is black { If its right neighbor is

pid (1t dnd PERY) thatAl Aforiz@RdieS andriga wiles, rdspdtisely {ofAppbey The black
repul sive power of 4/16 and additional 3 /16 if the

piteRPoteé WHOMain StdHdamdim A€ e@DSH the GitR! and/cbtinue veltRally so long as
bott om nei ghbor is black } } [00164] The resulting

thé&s & APRE: Biak YexePthat I %oﬂl@ay By ReS@Il) bR QiSRRI 6 the left). The black

algorithmto an initially white pixel is shown for six

pl)@ls]c éfqrxé:"ﬁ%l}t Rhaif lexif:ﬁ’(p f’rblglLUn@EI'lcp@lsthé QubEiafy E&ntihSe vekh&all 1r)1 the same

ex anp Figure 19 assumes 17 gray levels (O..

dlr-ggr}g on, & g%ﬁg lteftq‘% Cs%'TBﬂg Al $,08 104 oﬁﬁ? bL g(gi tthniPU(FHne&g to vertically

enit ng ythe ormul a descri ove Is shown in

B 010 oS SR OB AR
by tLe ?ergoand rlgﬂjt c msef/gn 8pean\1/negrlsa id% be of (at least) length L if both left and
right chains contain at least L pixels counting from the open end of the tube. The width of an
opening at a specific row is the number of white pixels between the right and left chains of
that specific row. An example of an opening is shown in Figure 26. In that example, the
opening has a length 3, which extends from the opening of a tube of length 2. The opening
has a width of 2 at the third row from the top, a width of 3 at the second row from the top,
and a width of 4 at the first (top) row.

[00173] A “cap” is a “tube” followed by an “opening”. The cap-correction algorithm will
detect caps if the following criteria are satisfied. First, there is found a tube of length 1 or 2

that is closed at one vertical end. An opening at the other end of the tube is found, the

opening being at least 2 pixels wide in its first row counting from the open end of the tube.
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[00165] For the third algorithmc paraneter <Fl:Par: 3>

(i.e., the definition of the averaging "path"), the
wOpeiehy73858 defi ned as a continuous sequence of POTASR05/046540

pixels in the direction perpendicular to the direction

N"g‘&? oe!éﬁq aerggﬁ?l%ﬁa}[) ng‘igqule gge%ir{gﬁeu%gl?gr%r i | l‘iyp%ec black pixels

aver agi al gorithm,. unifo of ,t he
oS GRS er i pevar, b ad ShavClE PR 5o e the op with
plxels along t he |de of t path in the dire
tubenpblepathi nfigureois %erlh@%w% oPi racHb e s f o offength 2
direction to the right with an enbo dening shift of 1
[0Q4i74k| | The heapappEeein @lgatlfétswner%ﬁsr%a@ ¥Sdefi ned as
follows: Conpute the nunber of the white pixels (in
the i Apthe %igtnﬁhf?ﬁ“]at bitmeep, jdsteelalhicapy’j(gitesgangpetwith the direction
pixels in the ' path let this nunber be Numhhite.
Cbnpuﬂéemh@dﬁumﬁl repulsive power" as the sumof the
"repul sive powers"” for all white pixels (in the input
bt maFpr aveon Geaphefill paith“tube” eyitht f predefined lﬁlerkNélngO@%gray (black in
Conpute an average val ue
Level Mexprédeatialpldmxeniabeg)Tot al / Num White)), where
Level Max is the maxi mal value of the gray |evel.
[00IFS] g cebridingdy e theg einvadtere dntboddeninigh enetltvids ejugt xdebgibed provide
along the "path". [00167] The result of application of
impfwed Biethoad fardeatrdiny sgerabulddnbd ditarprodgn giginal BN bitmap. The
original bitmap of Figure 21A is shown in Figure 21B
préséhitiR@utiord May PE @mBbAEEmSIthE spécific RPAO Wikt departibetrog its spirit
appl i ed). [00168] The fifth algorithm c paraneter <F1

or 'e5@htia? Thdrhot@isticd. FERY debdribad kMBodmeRO Site B &BASARE) in all respects
identifies that no post-processing is applied.[00169]

onh& iNERLETd 4 of fditricBvedf THNRoSPSGhE inferofl S, ithedéfotell fildicated by
escri bed above are nmuch nore | egible than 't hose of

thd P%)eﬁél’erdrcﬁgﬁ s¥ra leﬂt%ﬁ"by AP RbESfn BULADRInd e AlINGhanges, Whlch come

I'thm s contal ning significant hunbe

w@{m E}Q%e%gﬁgsah& %n%g of gfﬁ.tgﬁa?enb? af ﬁfetc?eﬁ , &b t?enéﬁlﬁ'g&eﬁ w1th1n their

gure ows ~an | e result of
enbol deni ng according to a current connDnIy appl i ed BW
ol deni ng algorithnris shomn in Figure 22B. In stark

the re 0 e j a di .

OF 1 S5ht S e S0 IR BB SERG LB B 5

22C. d earIy, t he bol ded character of Figure 22Cis a

much nore recogni zabl e enbol ded i nage of the character

in Figure 22A than Figure 22B is. [00170] The

pre-processing step of "cap-correction" will now be

descri bed. The reason for the "cap-correction”

algorithmis to elimnate narrow "caps"” in the joints

bet ween i nclined strokes, which otherwise will cause

vi sual discontinuity of the connected strokes
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after enbol deni ng. The foll owi ng description and

exanples illustrate "cap correction" for horizontal
wentwlodesss ng by one pixel to the right. The sareThasi06/046540

al gorithm c approach to "cap detection” and "cap

correctipn" can be,a i.ed 1o, pthe ir.ections [, .
bl derfs AmPREFTRiTRIed ek Bt EbaBhREH PR R e whie
_Figure 2 is tp. be enhol dened one pixel to the right.
bltmﬁ%%ﬁgqfaec%‘?ﬂrﬁﬁ’ﬁ%rﬁgﬁ?‘ﬁ‘@ﬁi ng algorithm (fromfamly
<F1>) w thout "capcorrection: applied to the regular
i rm@‘leacbf’ftq@%iﬁ‘rné ﬂ%ﬁ?"\f\dbﬁ}&%gmhﬂt%ﬁm?mém nbol dened
bitmap of Figure 23B. The bitma% of Fi gure 23B agﬁ ars \
to Bbidiofusige thovppudilariatnd Whitepitmap fhagsralGAN pRacidened Anti-
right and shorter on the left), while the strokes were
AliegpgbiEnad i n the regul ar bitmap. The enbol dened bit map
i mage of Figure 23B (with this visual discontinuity)
could be misintrepreted (ms-read) as an entirely
different (semantically different) character than the
one2r eprBzespnguitarimplpmentedy miethod vife heatdatsiet g CiimH;, gilergin the
23A. The "cap-correction” algorithmidentifies narrow
act off wsirg thetimme BlackcandnWiite ditmap tte dendrate ke ssmbwid¢ned Anti-Aliasing

prevents visual discontinuity in the enbol dened inage.
bithap coeprieestiod fdloiving fat golepsttome axfphd edpwiirtixels whose corresponding

"cap-correction” will result in the bitmap of Figure
inpiBFixEIGOWARd: I n order to describe the "cap-correction”
algorithmwe will use several definitions. A "tube" is

a cenhitnifidterPiiengChhtuie 1oM deighter tinptiabixslefpu elc eorakponding input

white pixels in the input bitmap bounded on both |eft
pi®NR bldcght sides by bl ack pixels. The tube shown in the

pi xel configuration of Figure 24 shows a tube that is

cl ogedctalr delemin®ig i tBe RERGHcigAbNShmA Rikel ForQRE BorddspdnldRg input
bottom A row R for a given colum C corresponds to a

ixel Kd@ickrdopl €t if the pixel in row R and colum Cis

P |}§teca’n<§l both its left and right nei ghbors are bl ack.

An exaqmy i ObLSIARNHY M8 ohPupixdlUR Fespbh® i the acts of
i's g‘ﬁovvn f%ﬁﬁé’.‘%ég‘\ﬂé’f@ g‘{;180172 Fuptﬁgfpr%r e, %Sir? ° e
Copening” will now be defined. There are two chai ns of
deE? %@E‘gpi xels (left and right) that run along the |eft
and right sides, respectively, of a tube. The bl ack
pi xel s of the left chain extend fromone end of the
tube and_conti nue.vertically sqg.l on s th [ .
an OS her Eﬁea%q{n%l{?'é‘?p{ewg?te? egboﬁﬁg 8%%“?‘80%3?% i%é%{ﬁ'l 2y W(h gjein the

diagonally to.the left). .Th llack pixels of the right
m‘éﬁ]ﬁi%ﬁyé?‘te K@s¥es b?SH%Jf %tﬁe?%fg’wf%ge and conti nue

vertically in the same directiaqn.,as the |eft tube so .

| ongn & of Helpnipiae 3heiheidhe BPREE Re1BRBOERS {oRY: P! f%fotﬁﬁ%%‘ieépondmg
~to vertically (or diagonally to the right). An
inpus pixal ip grhite oF plagks andk ea out si de of the tube that is

still bounded by the left and right chains. An opening

i s éfthelupnst peighfforipginppicpizel)fon thesArrespondmeiprug pixg 1 dgtpigined to

right chains contain at |east L pixels counting from
bettirsk et efadsighing b bghterbpiddiprgsayiel apvorld heperigneg had thg upper

specific rowis the nunber of white pixels between the
neighbdringanghit lpedet beeh détexsningd to be white.

-4



that specific row. An exanple of an opening is shown

in Figure 26. In that exanple, the opening has a
woOemgton3s38 whi ch extends fromthe openi ng of aPCulS25/046540

l ength 2. The opening has a width of 2 at the third

row, from,the top,.a width of .3 . at th econd f .
t he*t opﬁkﬁn‘iﬂm}f‘l -Hepierggntod Methpd, 10 goeprdp 1§c(e t%@} Cgag%3’ hiitfein the
00173 “cap” s a ~tube" followed by an "opening".
mlgcﬂ%grééifyﬁ FF‘%?E&“FCL%' Ry fpsmmerhs @}lf"f'ma‘et ect caps if the
following criteria are satisfie First, there is .
f ouPROT g Bhahe G et e e i d G hpesponding
_vertical end. An opening at the other end of the tube
inpugpirg)dhahits felaskeitiing being at | east 2 pixels wide in
its first row countjng fromthe open g,nd,of the . )
t ubi tgolopPrRsEhbpsing EPumixel &l GoRETRARTIBE IpHEPIPdRflgigmined to
touching (even diagonally) the black pixels definjn
be blaek,ten get afiassigninesplegiites gniddHe gray develthamyqrld Fe psspaed hftﬂg the lower
"caps" opened to the top with tubes of |ength 1.
neightypuing im8t phrehbsemddterpireditp bewbidps opened to the top
with tubes of length 2. [00174] The "cap-correction”
al gorithm operates as follows. 1) In the original
regul ar bitmap, detect all "caps" (corresponding with
t he5di r etid ampofer-émplemeetnd nujhod )in Fesprdavesr yith €dgitn 2, fvhetein the
inits "tube" with a predefined dark shade of gray
mifdik aely 1ével Ishssigned by fitrthierur foneing altei follwing:00175]
Accordingly, the sinulated enbol deni ng nmet hods j ust
desei hdieddgemmide wheheaie bweehdigidsrifipimpggries] dtr thegcoamesponding
enbol dened bitnmap of an original BWhbitmp. The
in@(gﬁgmwihnasﬁmwmaﬂaay be enbodi ed in other specific
forms without departing fromits spirit or essential
chai@agd Rives hdiSboridd MpUesigdlifthane efResbntRE ispud piel i9 ditermined to
considered in all respects only as illustrative and

be%ﬁaﬁ:k,ra Skf Ckdi¥ng d ErtSGRIABIQayt1BR] thBY KBhIdYR asSigned had the lower
ther'etore, i1 ndicated by the appended clains rather

: : LG iRes6hE RLiteN. Al changes, which
ne%ggn@r%x?éﬁﬁ%eﬁ%gﬁga%g ang range of equival ency of
the clains, are to be enbraced within their scope.

[00176] What is clained and desired secured by United

Sk LBt ey PGB B AR v e
o R0l THE PR kol bRk AR A T2t
coRRr RSB BUREHEANL | - Al asing bi tmap. 2. The o

1. BReKbiof RAGTHEE DFalisPhg KSRt PBFACk SRl i 4 dreeton
pe?pieglcrlrigﬁart t% agc?i?eectric?r} gf t?lg erenrlggl%ler%relg t (ejlt éﬂgeis_va uiesa So. gl%er pixels including
the output pixels to be emboldened due to the implementation of the acts of applying a
middle gray level to the corresponding output pixels; and

an act of applying averaging of the middle gray levels assigned to the corresponding

output pixels to generate a final middle gray level to the corresponding output pixels.
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bitmap conprises the followng for at | east one of the

out put pi xel s whose correspondi ng i nput pixel is
wohbiew73sas act of determining that the | eft nePgis2005/046540

i nput pixel for the corresponding i nput pixel is

bl ack; an act of determning that the right neighbor

i nput pixel for the corresponding input pixel is

g neout S%?co%?%%ﬁ}mﬁgm%ﬁ%%ﬂ%&ﬁe%Iﬁ?é&’%l%‘? gv%%?‘Yair'n:‘*Y Rheleh th ac
of 5 IS it Y ST 3 SR N o B g iy rther

is assigned by performng the follow ng: an act of
co@éﬂ%ﬁﬁ#ﬁ?ﬁ@“ﬁﬁether t he upper nei ghboring input pixe

for the carresponding i nput pixel is white or black; ., .

and ai fact 198 igppdYinaet gRBOPT AgeAViSEE i RIEFPIS resperpliy 1n a direction

correspondi ng input pixel is determ ned to be bl ack, . .
peepgndieylargp azHreptinn pighe empelHerdre hplrdress yrRys PlotBer Rixghincluding

woul d be assi gned had the upper neighbqrin? I nput _
theppxipht pisels talbe enbiolfisacd duphte fipiimplementytien of the acts of applying a

comput er-i npl enented nethod i n accordance with C aim
middle\ghrerlevehtottheecarieditindingroatput pixads; ahd assi gned by

performng the follow ng: an act of determ ning

whethect dfhpplyingevenginglobteinmddle gpytleyslxassighes tottheecorresponding

correspondi ng i nput pixel is white or black; and if
outpuepixelner genatighfaral middlagray lepil xethe tamrespbieling output pixels.

corresponding i nput pixel is determned to be bl ack,

an act of assigning a |ighter mddle gray | evel than

woul d be assi gned had the | ower nei ghboring input

pi xgl beanogptef-thpledetted MethwdintaecorBancd Méth Claim 3, wherein the act

comput er-i npl enented nethod in accordance with C aim

of%sing\/ﬂ%rlﬁﬁdk ah8 SVETedsiingipdb 8dhetafVal enibdlREE] BAeAIBYIng bitmap further
further performng the follow ng: an act of

cofltissshdoligvithet her the | ower nei ghboring input pixe
for the corresponding input pixel is white or black;

and b fod Ng i inB€4 GRROKE ﬁgségﬂﬁf& & ¥&b1sf hehlM in a direction

correspondi ng I hptt pixel is determned to be bl ack,

pe%%a gﬁlglotfo ARG B‘%tgg eﬁ)gﬁf:lgé%frﬁhggiu sHafiés bEYREr §iRAR including

e assli gned nel ghbori ng I nput
i xel been . determ P .
@it BREF 16 Bk MoRfed fu0f MR!inBlenfiusafion of the acy of applying a
5., Wherein the act of. usi t.he Black and White bitmap
m‘(dsleééar?'elF‘ﬁz?@ tg%c%ﬁﬁg?@g}geo pp%ﬁ?‘f‘gi\laf@si ng bitmap further
an act of applying averaging of the middle gray levels assigned to the corresponding

output pixels to generate a final middle gray level to the corresponding output pixels.
9. A computer-implemented method in accordance with Claim 2, wherein the act

of using the Black and White bitmap to generate an emboldened Anti-Aliasing bitmap further

comprises the following:
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conprises the follow ng: an act of identifying a path

of a sequence of pixels generally in a direction
woeo@dsissul ar to a direction of the enbol deni RQTHUISA105/046540

causes val ues of other pixels including the output

pi xe] s to be embol dened due to the ipplepentation of .. .

Phe ot %y B hens 15030 0yl pEDLFT Brgis %% direction

correspondi ng aut p pi xe|l s;. and. an act _of applying . .
SRR TRE G P eeieh R bhaRsblaiping Bre PisE0iat 3 aE B P nciuding
correspondi ng out Lxels to generate a final mddle .
(g Sh{PT BURE 1 cpey HEDR PR 0 g RRICRHABh REITE 9ot AL appiying 2
c uter-i emented pethod in accqordance with Caim
mﬂﬁ%@'ﬁ%‘feﬁ ET‘H]?S C%ré?Sp%‘?‘ﬂ‘Egs,‘?“ltF@lt PRESHAck and Wiite bitnmap
to generate an enbol dened Anti-Aliasing bitmap further
conpided PRYmEAERRg T thermiddle ggay lea@masx‘gp%% the sargsponding
of a sequence of pixels generally in a direction
oIt pER - gangrate »final midde gray evelto theecorpipondiespyiputtnivels.
causes val ues of other pixels including the output
pi xel s to be enbol dened due to the inplenentation of
the acts of applying a mddle gray |level to the
cor rlés poAdicagpuigr-peplempénies snethodd inrmcedanod vaighpl Glaing 1, further
averaging of the mddle gray |evels assigned to the
comprisiog herdellavgngut put pixels to generate a final niddle
gray |level to the correspondi ng output pixels. 8 A
c onpu terof displagime thiesuinmiitehaidA ntir Afiesiioy bitmpenwl displdgl. ai m
3, wherein the act of using the Black and Wite bitmap
to generate an enbol dened Anti-Aliasing bitmap further
conprises the followi ng: an act of identifying a path
of dlsequanaputk-impkaksted@n@odin Atcordarite iith@I4ihD wherein the act
perpendi cular to a direction of the enbol deni ng that
ofURigaR MAltUBISckOindOWRRE bithapelo ehdisit W leBolibied UHtRAliasing bitmap
pi xel s to be enbol dened due to the inplenmentati on of
cofpeis@ct s of applying a middle gray level to the
correspondi ng out put pixels; and an act of applying

averaghtt deferthiithothd BleSendl 8YatlIENEIR &%%{Vg:g? QOxrr?spF)nﬁlﬁ%% \évith the

correspondi ng output pixels to generate a fina

difeAh dreMBbidtfing HEne %ﬁﬁgtﬁfﬁ‘gﬂﬁ' iAGinSd Etﬁg&s i‘ﬂitﬁ%eih?%t %naaﬁﬁnd

conmput er -1 npl enent e i n accordance w

2 ML b 00 Pl I DT o

mg%ﬂg&{§§%w&g§0 Il owi ng: an act of identifying a path
of a sequence of pixels generally in a direction

perpendi cular to a direction of the enbol deni ng that
causes val ues of other pixels including the output
pi xel s to be enbol dened due to the inplenmentati on of
the acts of applying a mddle gray level to the
correspondi ng out put pixels; and
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an act of applying averaging of the mddle gray |evels
assigned to the correspondi ng out put pixels to
wqgemsriassssa final mddle gray |evel to the PCT/US2005/046540
correspondi ng_out put pixels. 10. A
comput er - i npl enent ed net hod .in accordance with C aim
1, Rt hér CRBREFT BORE™ RBOPY! FORGE R dcpoly compliehreadable
di spl ayi ng the enbol dened. Anti-Aliasing bitm a
megiashavyg, thargon W%ﬁiﬁﬁf‘%ct“ﬁ%l?p‘flgﬁ’é?‘i?“égg%%h%’de"ieﬁ‘ﬁe‘? By She or more
accordance with Caiml, wherein the act of Uﬁ%gg t he d £
Proceisars @ ACRMAHMSVIFER. BIUSHal FYNRIERS SXTRM 4R REHBLT ddhghed for
Anti-Aliasing bitmp conprises: an act ot,de&gr | ni.n
embRlsleping g iprt Blpclpand| VBhiss bitwmap, the metiad cappEting e f d‘ilffﬁg
with the direction of enboldening in the joints
bet we e¢t of aeessingdthe inpyidiack; aqd (Waiteibimap; asdt nap; and an
act of assigning a black value to the input pixels )
t hatn metkef using the inpubBlagk apd dYhitsrbitman t gencssfs tan ggwoldened Anti-
narrow cap.12. A conputer program product conprising
Alinsiag bitmapr e conput er - r eadabl e nedi a havi ng t hereon
comput er - execut abl e i nstructions that, when executed
by one or nore processors of a conputing system cause
the conputing systemto performa nethod for
enbaB deniThg canputeubgrh pedduainid aivrdapchivithePaint Ha wherein the act
nmet hod conprising the follow ng: an act of accessing
oftubiBg ittiePiputBbIackkaransihidbitragbiot geagrate am émaoldewdd Ati-Adiash bitmap
the input Black and White bitmap to generate an
cofipRdsdRNRMoRiHel for AlldagiSdiRDT ket st pikds whoee eprepptinging input pixel
program product in accordance with Claim 12, wherein
isliige:act of using the input Black and Wite bitmap to
generate an enbol dened Anti-Aliasing bitmap conprises
the f,9l4 SMuiQEnfifhg 8lat HRARE RRALG ind R PrRUESUhe Rb2F&pSnding input
whose correspondi hg i nput pixXel is white: an act of
mg§§§&§kping that the left neighbor.input pi xel for the
correspondi ng input pixel is black; an act of
determ nj . [ i [ te i o
the 10aet dESshafint (e ghe ATbAPRpul IR bk Ront ponging input

.assigni.n m ddl e gray level to the output pixel in
mF%§H@W§é%Fg the acts of deternining. 14. The conputer

duct in_. d i.th i ’ .
Fhe ¥ P giEay= e du e e ghuls P el e acs of
fol | ow ng:
determining.

14.  The computer program product in accordance with Claim 13, wherein the
middle gray level is assigned by performing the following:
an act of determining whether the upper neighboring input pixel for the corresponding

input pixel is white or black; and
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an act of determ ning whether the upper neighboring

i nput pixel for the corresponding input pixel is white
wonodlasiss andi f the upper nei ghboring input pPEEIUSE@®E/046540

the correspondi ng i nput pixel is determ ned to be

b ac}( the ﬁ#b&?%%g@iogﬁg%@gpﬂgg f@' tjhé 9$‘r¥e% onmn%qlhﬁjt %{x%%s d%%éﬁ{nmed to

than WO

begrfj%: 3 rﬁc{s ?nf agﬁtgﬁﬁén alig ﬁjcer mi Ql% @e‘ég‘y lié{/e% tl‘é? wo-Ll;{?i as%#ed%ad the upper

CCOI'

th d by perf th
o ey o e 5 ffma'g%dt?ﬁf'x@*‘% whet her ?LL“ ower

nei ghbori ng i nput pixel for the correspondi ng i nput

pi xel is white or black; and if the Iomer nei ghbori ng

i nput. pixel for the correspondin

det dPm néBe CEMBEehPLogem Erdon ool mp nglelm. {ntvderein the

m ddl e gray |evel than would be aSS|gned had t he | ower
middlegrydeyehl SSHBRd hyipgdermprgiie dllodting ned to be white.

16. The conputer program product_ in accordance with

O ainagtmf dopmpiaing vhethenfhe layfer neiphhpring énppf Riswl farfhe gpiresponding
_bitmap to generate an enbol dened Anti-Aliasing bitnap
lnmampwgw“@@ﬁprbbdgan%e following: an act of identifying

a path of a sequence of pixels generally in a

di r étthe trwepaeigklding inpat pikd for ¢ eereaspandingfinpuggixel is determined to

enbol deni ng that causes val ues of other pixels
bei gk uahi acgoft dvsigming p lightpi miglk gray loec! drab stodkltedissigeedthad the lower

the inplenentation of the acts of applying a mddle
neighbyringdumit pixel bdea deemiiesirod whifeout put pi xel s; and an

act of applying averaging of the mddle gray |evels

assigned to the correspondi ng output pixels to

generate a final mddle gray level to the

COr r@s PO BEmPENbgrixh peddict ih hocddm0eMith @laify DY MmaRTein the act

product in accordance with Caim 14, wherein the act

ofQfsingd SeHladkhd BY Riedbiamg ty\Bédetatdirt ditdldeBeDRMRAMaSIn@ Bitmap further
enbol dened Anti-Aliasing bitmap further conprises the

u%ﬁkkgm&ygugwmgct of identifying a path of a sequence
of pixels generally in a direction perpendicular to a

dir %ﬁt AcP rbfofdeﬁtrf?m%ng’ ?aﬁile Bf R9sdghéice CoU Eﬁ‘éls V@énbﬁ%ﬁy Gh a direction
ot her pixels including the output pixels to

peg[%gﬂ L AENE% (m'% (J{)I‘l) of € ef gglldgrpﬁg{h%{ hegesosfah{eg Bf gfgl %191315 including

ylng am e gray correspo
thgn%g b pi?(elx ecol ev%‘n'%ﬂ%s,%@&seg) %p?r]ﬁen{%’%a?élg L e ngct? of ta@p“:iymg a
wcﬁ&%‘é%yrl o Fher b eres ad. A ﬁo?r;&ye'reve' +°

pro ram i n_accor. Wi th O ima13, . wh
the Waft & apafé/f%gavmsmaosﬂw sle\w igvil fnigeq {5 the Gortesponding
ou peur‘g %lr alts ?o ger;lelg[crebe{) %ma? rr]n?(?dléAgrta}ll level tg She cgrresporﬁ? Eg (f)li’lcplgtrfnxels

17. A computer program product in accordance with Claim 14, wherein the act of
using the Black and White bitmap to generate an emboldened Anti-Aliasing bitmap further

comprises the following:
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conprises the follow ng: an act of identifying a path

of a sequence of pixels generally in a direction
woeo@dsissul ar to a direction of the enbol deni RQTHUISA105/046540

causes val ues of other pixels including the output

Pi XehSad Qf bﬁeﬁﬁﬁ%dﬁ Nad Qve tQuidee 6ﬂm{x%ﬂeégn@1tall§’ NnOf direction

the acts of applying a mddle gray level to th

pefhliRSRORA] &cﬁyﬁ eflthe%fssid%mngeve s@&Chanfb oﬁaﬁakw{)&as including

averaging o l e gray s assigned t

thé %ﬁ{?ﬁf gf\%gl? Q) %e #Men@d )((lﬁé % @ i %ﬁ%{eﬂ{aﬁoﬁ‘ o&" 'tﬁkabcfg'o'fi%b&ymg a

gra cor r espondi ng utput pI xel’s

m&“ﬁfg%%ﬁ@%@ﬁ“‘*% PP A ouleh BRERTARCR L0 o g an
act ag pétsa {}@Wm}&gﬁg 'iﬂﬂ} IQ%HI% (%aryateveléb‘I a a{a%%?cp Q) tRe corre%pondmg

on a sm

o BECRRE G W bR %rﬁi’%vﬂio eisars i ellfiifisho

Anti-Aliasing bitmap conprises:an act of determ ning
the presence of at |east one narrow cap corresponding

the direction of e oldenln int ints .
bet en PriCMPHER PERSFaEk BOING 1 #R80Y ﬁ‘ﬂﬁﬁtWI& ?hﬁ‘bli Vﬁ‘?fredﬁ the act of

act of aE Wgnln% a black value to the in

usiigpe Riaek a T Grecasn spemppidcrd Auinaas asarrgebltmap further

narr ow CaP )
comprises the following:

an act of identifying a path of a sequence of pixels generally in a direction
perpendicular to a direction of the emboldening that causes values of other pixels including
the output pixels to be emboldened due to the implementation of the acts of applying a
middle gray level to the corresponding output pixels; and

an act of applying averaging of the middle gray levels assigned to the corresponding

output pixels to generate a final middle gray level to the corresponding output pixels.

19. A computer program product in accordance with Claim 12, wherein the
method further comprises the following:

an act of displaying the emboldened Anti-Aliasing bitmap on a display.
20. A computer program product in accordance with Claim 12, wherein the act of

using the input Black and White bitmap to generate an emboldened Anti-Aliasing bitmap

comprises:
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an act of determining the presence of at least one narrow cap corresponding with the
direction of emboldening in the joints between inclined strokes in the input bitmap; and
an act of assigning a black value to the input pixels that make up the tube of each of

the at least one narrow cap.
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