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26. 2007 %nd entlaled thhod Aopa&atus and Softmar 23

Conponent s KOREA¢ LNG@ISQI@'@?M N EEEC‘PRON?@ @b‘ﬂM and

Retrieval "; U S Provisional Application NO.

60/ 990, 166 filed Novenber 26, 2007 and entitled
__lMﬁHﬂLAE_BKh£EEMﬁ§t(J Managi ng Chi nese, Japanese, and

Korean Linguistic Data in Electronic Contexts"; and
[OMISThBrapyIuCtatlmndhlmphﬂ beoefitiofrU. SIoProﬁt@Voﬁﬂ Applicatioh iNoeGD/990 123,

e |tIe tho ar
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CHiireae- ﬁypae@haﬁ‘mtqmm&lr(ﬂmratctcr Eampbmdnatte Fﬁllaaileﬂasmﬁbatmn Search and

RESRPTUR Pro Rl A B ricsricRe. afioot i, Biet v B 3] 07 nd entited

“MIWVTaNA pfRIadh(0 O2dnafite Thindsey Japaieae] iafi® Hbfea L inghietipData @nElectronic

Coptear o Aep st e, ol 1B, B N SR 29 8907 and

enﬁﬂ%ili ‘Methdd) Abp£htas AidBYfiEvacediot €labsifyingThinee- nwd cméowrs i
stem and met hod for managi ng Chi nese,

ekgp@asmmrsﬁ@ Hacdlitats C&%ﬁﬁlgcatwn agghgad Rsmexal Gﬁ?h of which is

in&ﬁg%g}QnEQQ&&m@hhﬁ?@rﬁ:rety"apanese and Kor ean (OK)

witing systens each enpl oy | arge nunbers of

characters that are either of Chinese origin or that
FIBt Bior FEMRYENGRGact ers in appearance. For this .
Feason, various strategi es have been devised to enable

Chi nese- type characters to be input into a conputer
(086¥| EXORBER, ifbbatighibrive FARARN afatlelth fnbill) imethod and
appgrpnus: foir Ieyhanethg tinguisticduresionaliuon erenpitrtisandimpiber slectionigsontexts,

n deS| ned f [

ang FYFer RETR 5B AL o Bl P e B S8 Koreo tngoisti
cmmunnnebaknmphdn [ 0004] The operation of

keyboar d- based i nput nethods for inputting a target

character is typically based on one of three main
BACKGROWUNI: 1) typing a sequence of keys correspondi ng

to shapes that the target character contains; 2)

typi ng a sequence of keys corresponding to the sound

[0003] [0hneb @ U gRhese il Xoréah (OJK)Woritihig s9sterds edcll pinpy darge numbers of

sequence of keys correspondi t.0.t
charagters that are either of Chinese onpg(l)n or tﬂg mimic ghmese characters in appearance. For

this reason, various strategies have been devised to enable Chmese-type characters to be input
into a computer (or looked up) using a keyboard having a limited number of keys. Such
“conventional input means are typically referred to as input methods. Input methods have been
designed for a variety of input devices, such as keyboards, graphic tablets with styluses, and
numeric keypads.

[0004] The operation of keyboard-based input methods for inputting a target character is
typically based on one of three main principles: 1) typing a sequence of keys corresponding to
shapes that the target character contains; 2) typing a sequence of keys corresponding to the

sound of the target character or word; or 3) typing a sequence of keys corresponding to the
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‘strokes that constitute the.basic formof the target
character. Once the sequence of keys has been typed, a
list of candidate characters or words is typically
wogplvagesth, such as in a text application (e.RET/USARIBES47SS
processor or electronic dictionary) or in a floating

i nput wi ndow. A user can_then select a desired

SpFIH SORSLENEE B FOTT O &, Shaty. Dpcq Gpseatienge of keys has
bedh FYBEd, aGi8f SIRARARAL Hrdchrd Bk AE/BRERY BGhYel Sucitchn ek

character or word becomes part of "the text being
appli¢atioe (£-8-S¥0TE Prasessor ersiastieniodictenano or Hafloating @put window. A user

BB 3 USROG L s
comsp@mliegi tosthe candjda®Qis§ired) andrtheathianaetef orrwierd becomep part of the text being

wru[t]é:nI lé%me Ilt%é ﬁl%gph%ﬁi{cgfér%gnt&g%?%hﬁ%l%ﬁ is dst w]éo%b?r{t%ﬁl systems in
anl ambmpm) eédad¢ thla amﬂmdatd lishor to &gurgsii the mtepdecdmvwm ch an

' b
ot chreBiat it g ot ARE tfodsPel PEE R ety R¥hicexton
priniddeyapé BtsSanhEtEmhﬂdl duvombticatly i‘ﬂte‘rpﬂe&ﬂ l&ndwnﬁngnecdgaltbh,emwmch an

.into, characte nd s ht o-t onversi.on, i.n
iSRRI AR aEIEa Y Bo Ty aR oL Sp BN ol Yoptwee
_ alﬁdxﬁﬂlcﬂgslﬁtehiras ]’Elﬁ haedwritteh Stédgéek Zlﬁ&(;]@p&ﬁ(ﬂibém Bitm@hateﬁths and speech-
appropri at e, sof t war t hou advance av
- torjent SORNGERO; 11 Whighipqke fw{“g %ﬁ%ﬁ’ff Tobs aeorsgto
cotne&h{éﬁd t@&&&l using 86 a@raswm%ﬁ%redef iciencies may still
nor e enbodj nents_of the present

100%1 eﬂfhoegh w@ﬁ@e&b%évﬁmadeﬁn Keeping voth %#qveloewemé& new input

te&ﬁlnglgﬁgBd lﬁ'ég nﬁhﬂértoﬁaéﬁbﬁcw@m‘ﬁ? SMERIHaRN Dneloh Rldte dikolRts of the
i'n other |inguistic services, as described, bel ow

pr[a@emyenap@ weresaneeiver in light af defisieacies. problems sad Hwifations in

CcdFaROAA Ilﬁbu@l&emeas B4 Y othB8ingdistic éem&erson dexBbed movd at a
sources that store the | exicon of words enpl oyed. The

(008 Fleqtrenic distionarics and iaRitangthada gencrally danaRrigive thepser pesiitol over the
thQsoﬁﬂ‘c@chQ{ﬁtcﬁ'g {}ﬁrle)ﬁéo‘ﬁ%%vommlcggﬁ HRGBAIER] de&rﬁ‘f mem&ﬂ) Hata can

exa ace nanes, proper and techni cal
maleermduffaqul; t¢ findyorenter propersames fndiashaisehictmes fos srempin Plasa pames,
i S, 5 R 80561 AP e 90k BB 68 o e
fruhtnatlmgmampues are gener aI I y ver y limted and usual |l y
[Ogéﬁ:j% u?xwa &ahqa %Xu'ctelt;] gse\é%]rqgéut Bne Ias gn%&\fe%ﬁ%)ﬁlg ARt n%ﬂc'a¥1§§ S'Qgenerally
vsiﬁtmtsd)atrdoxs&llfyrpmmeténﬁfned bythe Waﬂﬁn r Withgomventonial systems or input

ible to select th that will .
mRE Bl Pi 1B do O S8 SR SRt e syad ot
pdssibleas Sdernihe Rind olfdxta clat wilbbeadigtayed daridpauputg Atkof doaventivnal

data structures. s, are typically_ displaye
SYSIBG 29 P SRR et deponyretiatine reaesh B B, Entriesare
typRo&l1yodisldyed verdhtirh hODMoNolfthia text Sl@cl@és%ﬁt&ﬂ@d I tHe 6ridikd dicHonary
or input nmethod is |inked to. 0009] Convent i onal

thptethe %laqtr%@rdweémwstn@%n%‘gﬂ igligkpditock nodul arity.

[0009C dnivEftiohdl 1e:GQNYERAES %@bs%ﬁ?hﬁ%cﬁ%dﬁl@htyr &pebifidally,
enabl e one to access or link to third gﬁéty Ilngw sti.c

copgenfiopd Syssemspmel fat seadily enablgpne {gsess o, R38y hipguistic
serEHd %?£ Hﬂféren{ Bﬁd e ﬁ\IEPJh@re &6 @oﬁ:fé@t% R t‘:ﬂﬁ’ﬂﬁe EB@[Qveen input

dictionari es, et ween speech-to-text nodul'es and
mﬁﬁhpdﬁandétchgmles or boweqn dortaxpmafulesanddppit magdods.
met hods may provide little or no easy means to quickly
check the correctness of a character during input.
Sonme conventional prograns do,indicate characters or
words that are prone to confusion, but the highlighted
words are pre-nmarked. One nmay not be free to easily
access a character or word dictionary of. one's
choosing, nor is it easy to switch fromone |exica
source to the other to obtaln dlfferent dat a. [0011]
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[0012] Conventional systens and nmet hods may provide
little or no way to easily distinguish input
candi dates by word type. Wen faced with many
honmonynmous word candi dates, a user nmay typically be
weeuwn®dist o | ook through a long Iist of candiCA4iSees/ne#75s
pick the target word he or she wants. There nay be no
way to readily distinguish dissimlar words,
[0018] Wenyentipral systams ang pethods manprexide ditilerap no easy mqap%tp)quwldy
f r e
_ chgdk tﬂeeéo?%gﬁngsg ogﬁ tc%trat\c;eg %ﬁlg inj lYt 3 %1(@) g%ﬂt‘ijﬁ %g‘rgmwy bidicate
chatessérns ed wofds @ikBire lHewe \tmqmﬁ(sumebut\mrfdghl igbtgdl svordstarepre-marked. One
mgggﬁg% 2 ?esto :Sg?l&co?gc\ée% né 4 2 %éer §1y §'{)r%rﬁcti%na:§ ggéﬂﬁ’gﬁs acflp&rmg, nor is it easy
to pwitohi feken umeelemcad/lsmlucet h&headslhérltm ybtam dlf&ymt tata. t hel r own

(0B Rl SR e i e YL PP

préfinéibin. Sewkhingchdtadidrs thisowayrcan be berhierdorremMidtde Slyeﬁtaﬁm:s to

0014 nven nal syste met.hods t i ca

cobyeal o5 SARETH IR YLl o0 B JAre S Sc & o apidipg patent
apﬁé@h?@?ﬁtﬁl%d eﬂ)is&mh&fdm@?h&ﬂﬁor rggésﬁlﬂt%!ﬂh ab®REtrisy3 bﬁgﬁlgese Type

i dentify novel character . combinati ncl ude
Charrsters 491 (hpigfist S eaponepsy ﬂgg RE ey %aeleﬂ@?ﬂdo%% %‘fﬁ as the
pré@ﬁtdx?pﬁdaﬁéﬂ slarAsasis Qéf&réifhe%?ﬁ toQ@ @k "GhdrierUsckiup b@plﬁﬁlﬂldn" and

the Tinal registration entry. a result, tedious
whigl is incepeertedaicesin aref: %@lj?ﬁ“ﬁ)enélfe@fter the system
[OMT%EV&QO%%t&Ks dng ﬂetﬂo@PHltaY p{oggﬂt TlielR RY %SI 'td)&@ily ?1;tmgu1sh

systens and nethods provid Ittle or no fléexibil

inpu cepsliglates by wordiype. n¥hRy fagedaviith mgnssm%mamworﬁmdldates a user
1 f

L0 S 0L 53 LR el S e

shewants.dTiwre mhpbane way B) reastily dls@;nglnslnhssum@r swectsk@rl@t\mn dlfferent

o B R Sk Sl COEHRRR kg o

a greap bidgorttefuserfin eltmogmu dheaward gesnrcd,x many candi dates. For

[0§fn§? ﬂ}égﬁmrﬁéﬁ% \g e strat? %%11 ?ﬁgm%ﬁ%%%{lgnai % % Rk E(Q:Rvare are

gehaaléy M&lenn Beoime sbsttmdmeys nominalippreeide hsa:rmm:ﬁle bbllltyamlretgnster thelr

sh thi hat d h
oSG e Prishis irn PHAP el b Pesr o5 s i€y R Bauired o
malnelty ﬂﬁér vﬂﬂ@s&ﬂf mélﬁom,mdthi&tlaoﬂmﬂﬁlmm thetsblﬂerﬂf ten

ful ach of uysi arti e.de nati on, as .
1038 Clomu @B St mstioa8 sty e suih et oule er automatic
patsipainH |ré%‘btra[1&9ﬁﬁl‘tuﬁ@ NKERGUgARGhe S}ihRMendfichovel dhadsteay

provide little or ng control tglver th

codj
emﬂaewdwt meluded iadheiigtionamgs. 9%3"@%" % anﬁéﬁwga%lsmwds from

phPds6Vdnd @0 nbf drable @ﬁe L@;@r ta Rétik the Yinhre@StERDR ehtB | £Ad refiat, fedidus false
contexts other than the origi nal one intended. Thus,

can@ﬂatmwplpe@m to s wiger thessﬁtsm hamperig epse o ikt BBUc annot  be

(OpE5] :tggs’en% 7SR anfl VRl Pl%vfdla B 0r 86 ge{esemtmt&g@e of tone

makigg dﬁmamrcq aadhinputy Forelgmatsers whGhipesedmpt mgthiogs eften struggle with
S

Bl 8Py b g BRID b PG 05R5 L v

sptadets.cail havs tioable bedauscoaf@sdécticdl idifferanaes ib eona regdigatipnoNever using

oG OGRS PR B o BURL 5 e s
Pae>Noe 54504, 64IBippeals td m@ﬂﬁge inpubmethsd framéirR}has wetild perntiatone or

share |l e dat a. equent | han

Rt Rt PO EAr OHERALE B KL IR . Hegesting that
speech-to-text conversion, §¥t t o- speech conversi on,
and keyboard input conventionally all tend to operate
as separate systens, and each tend to have their own
data stores. Also, in contrast to enbodi ments
descri bed herein, conventional systens and net hods nay
not prOV|de a systen1for ‘revenue sharlng betmeen an OS
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[0019] One or nore enbodi nents provide neans for

mar ki ng | exi cal data categories, neans for nodeling

| exi cons having disparate data structures, means for
pooling data fromthe separate | exicons into aggregate
wol2begrisons, neans for preparing, inporting BOTHS2008/084755
internally structuring disparate data sources

intelligently for the purposes of integration, means
developess hendledbe issver Hmtheasthe sriepificatiog ofi 859464 2dvds Ry@pPdar tacprovide

|
a fnﬁé{)%%t?gl?e %%gogér@{hﬁﬁﬁ)a&{(mg&g%g‘%&n %1{1& &515933}05 c:‘1§"hlsclosed in one or
'mbx@nn}bbdxmpteeﬁthe@msem pmnentiont o-text conversi on One or
[Oggdli]r;(fogven%ﬁ)aﬁe ?%%%Psar é’l;l(elti %F m&g%%row Irhﬁtg o ?1@ -8 ontrol P\éer?léet encoding
employeddiAdpacaventidatiaysans aesndtioda maly mtcsfidellgtmnr nbabﬂmt)ouo access

cfia o o SRR i e S PR AR F APyt methods

anfiliifctionaiel cammatise Wtohﬁodé%ﬁér%dwdﬁﬂ biiltha@creérﬁﬁlﬁ lobfairClexical
i.mpl ement at.i on of the har acteer | ookup i.nvention

infoBa B ABOT, it THeSlo WHLIET FEREA AVABUIRSKElp T be Hordlina

cdnﬂéﬂti\éhﬂ didtent HBdaffdt BE Sead BN SecBsed IR IR DB nSab6@ Words already
rise a_|linguistic services center_ that interfaces

| CIWF? ntpamtof%wrﬂ%mf agcessihilify sereban westsefipatgntid despesessuch

[Obthdﬁ$@Ift§)nﬁfsy95}§s ALK dS B {H@d‘;ﬁoﬁ@é/ QRLRAENRIfadel So that external
of linguistic information provided in the

naﬁtygltlarauamoqeé%@a LR sypjestsesan ghaglexigal dptai Fopsequanty, handwriting
ref:cggﬂﬁfoﬁatwé g‘rﬂ MCtéméﬁg}{ﬁi@h esﬁ&%h Y- ?ccﬁﬁﬁblﬁﬁllt&b{-to speech conversion,

eri e en usin Japa ese, | nese, Or Korean I n
ang| kezhoramnnutaoweemr@lly BiRteEt DRSO mpmtaystams, DHRAYINGEI to

I
_ haLr%Q) g‘%ﬁorv]‘gl dga }de%?(sls gﬁg a{bgﬁé?é@%%oﬁh%‘tsec%grfﬁ ('1 ﬁ&lﬂﬁ conventional
syStommand methedsonay e papisk iasgsteny for hevenpdsbhrinewstwéeb ed QSndeveIOper

f . e
leﬁcgf‘dat!ag el?s Eall?ncg%nr (E):% %?%ﬁd)lln &Qv@iog&g%&%p%te%@ I%Sezlﬂntly in
reﬁhﬁe gélkraﬁéﬂivs&nmlen&mﬁnmé am;hesimde‘system wodbling the[rﬂﬁlﬁBi} ifebrPoration of
vatngus %])gns 9] % %nig (i:irtof%% eeren &fgl?rgef@& ngfthgrr%éll'r’]tht rglopgl sP'sSterFs and
mellhbda; mayurod:p]swtde a léuebarﬂ da'arselcumtst thatrwauld bomecedsarg er gesoalse to
nte He % 024]d E % A shows an exenpl ary
l%%eﬁl Beﬂf)lﬁieg ar{ﬂga?ﬁ PR OEE q PL¥face for permtting
- a user to designate the color in which | exemes from
S@mﬁ_égom the lexicons will be displayed in the input
te wi ndow, and indicate whether to have
duplicate matches fromdifferent data sources
di spl ayed in the |nput vvi n ow;, [0025] FI 3B shows an

[0818] rgrbadimentian aeommada g gpd qoamplex; datacsirpefuresiipgvide
erfRKH Hith B&n@ctiﬁ@rm{e@raﬁ% Q{d #048bH363 'Ffeberﬁ Qgka kP help 1ncorporate
candi dates by word class; [0026] FIG 3C shows a

neyy \a@qdamdd?hrafﬁs Bidrpral rd9ta§%ﬁqsmmwe fegtinpufifungtipnality.
FUMHRR&dE, "%Heﬁnm @ﬁlleﬁlgd INEIRERGC L rAlesicBRET erﬁﬁodﬁn&ﬁmqﬂgpface with
[ 0027] shows an exenpl ary presentatlon of
vagious fét!d-@ﬁﬂjd mt@rablangque progpssisgmodules prp0ding pptkalshagiter
rel D M SR B e B Blont b, RTD R gonyerion,and
the ke 4 mavparessharing 200 20tk s¢auty c3tbodhmens caamaky dmobsible to encourage
nt.er e
lexlcg.l%a agg&lée% zi,nﬁeltng{ngkgc ste ?cuec udr%ge c%g/eelgﬂtr g%e g)gcc'al g%ta and
sev\ﬂd:el m@dnlea ravﬁlabh?pb dreysystah inodwhythatdexital dath pﬂ:gld‘ei‘a;emodule developers,
keyboard shortcuts used for various functions
associated with the input method; [0030] FIG 4 shows
an exenplary interface for paysing text and searching
for words not contained in any of the data sources in
which the |l ower portion |lists candidate character
sequences that may be selected for entry into a
designated | exi.con or other data store; [0031] FIG 5A
shoms an. exenplary plnyln entry of a mord and
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[0032] FIG 5B shows an exenpl ary operation panel for
designating the type of encoding to be used; [0033]

FIG 6 shows a diagram of the various conponents of an
exenpl ary linguistic services system (or center)
WOBWaHert , i ncluding primary interfaces betRGIAIP2008/084755
various natural |anguage processing nodul es contai ned
therein and the IlngU| stic servi ces system 0034]. ..
thepgsproyides the Injopmvideragidihe vier axay alk ypially enefhpie gipbodiment can

' re enbodi nents of a
dsﬁéﬁ%ﬁd@égﬁaﬂ;&’{%ﬁﬁﬁﬁté@%&&%@ 8 is a flowhart of an

[0@19% @k ar ylorwrb@dmfe@ts nm\etimnmg forimapling lenigal-datn categories, means for
m%%gggl%%%%%%gklﬁg gféfﬂ:atg : ev e e grr%? fﬁ g}Lo%il ag gét§ fr@m%@&:barate
lexdems frito yg@%&mﬁgtlommmﬁm }EDE}%RB HifipQiting @@dBinternally structuring
ispptel IR B ORISR ot DRl o3 3F bR HERL B by B rom
paﬂycﬁiaﬂn@useﬁnarﬂ)s@emﬁedanmﬁaces forlha]ndvaﬂmgtratogmnom ropticadl clregacter

reB P RERe a0 DB T AR prsgterdheckbio 5a] A, O or more

enﬁﬂmmeﬁﬁrarﬁlﬂmble&o irt®rpotaté bugh tomple0ind shhple \Mxid'al dutp stiubtures,

. i npl enen an enbodi pent, o X, 1, b

iRt P P L OReC R B Gremen eV iee {beeey acsassbility to

sut}o@@et, Riprové ddia pre@nRtibs ahd Sfiﬁah&'bﬁn]ﬁ’i lﬁb@no@ney Q0w Mipufinksns may be
ther platfornms, other |

coppl pped it op BeGratcomplemenhen aros o %ang% by the same

inWRnfdk t@famlta&ctﬁ@%ﬂmf mcﬂwauagﬁ&aa&@ hOAS orkad8 emb8difiBits can
al so be possible, usin Iar%e y the sane code, to

COMBEPeHAHERSH SETIBRFFF atdpte with vagaus gatyrel faguage Rigessing
m&fﬁ?‘es RhcA thahSrs bmle %ﬁﬁﬁfe@ﬁﬁ %Re tflafabSof thOwbdi® of lﬁhﬁﬁiﬂc
ey are not needed to explain enbodi nents, have been

m@nmtwp@aova@d@m@e Skstqm.¢ Bhy resulting saﬁtﬁm@eaﬁy a'gmm%s #hg frustration and
' t

gL LA AR w0, CHE & Karean
elegrpmiecgntexfts.ways. Therefore, the descriptions bel ow

focus on describing and illustrating the functions and

feat ures of exenpl ary enbodl nents One skilled in the

rel evant art nH BORITIQN @ DA

cont ext of partl cul ar pl atform and operati ng system

constraints. The software code itself, which is often
[09204 FIGr IA stpesiah iemm]jlesoﬁhmancmpazlemcehh@omenal diget r at her

[0{;% Z:)I(§1 1% E)vevg ?rglgp ’%ﬁ%éai%:%ie%e ; ethg)r(]d r?ﬁdlledsegélbeg AT
th& #50 datErdins puﬂ)ﬁﬂﬁﬂéan\ﬁa Iprapaed édsﬁd@mpmmoa it &n exmbediibetc

bel ith referenc FIGS. 1 - 6. The first five
l“%%%%}waége’mﬂwiw g%tﬁéwct"gﬁ;r esent features
[0023¢ IFUG] 2R)show} ah Bieniplry iritetfac® for i RiaE atees i aaal rémaévt activate,
mpl ex | exi cal ag%éa source?[ 2%_) ta
deﬁ‘iﬁt"é‘ﬁr"é‘flld&ﬁ‘oi‘f‘ﬁ‘& BT 1o ﬂ%?s t?aﬁssfvetces center

enfYolm@At;at i on; 4) enhancenment of data content; and 5)

lnﬁﬁtl? oved i nput functionality. Another enbodi ment
[0024FilGie3A shows ah exemplary heman-gerapute graphisal user intgeface for permitting a
uthr 16y W%I? et?@&ﬁ&lqﬁ h'l%&e@fr{:ﬁt'ﬁgﬁ' £ ﬁle $&ibh R BedidpRdyed in

aces wt ext ernal nat ural anguagl_@g
th@mputsasdld@e windaweand indicathwhetherito baviewluplidateahatehes from different data

e ecurity features, and |exical
sogggaﬂﬁﬁ%%ﬁﬁ%%?ﬂpg%ﬁﬁ%\g enpl oyed in conjunction with
[0025) G edEhshdimren txensplarp burhan-ceveita geapbicelmserrintefadedir permitting a

tract Yet . anot her enbodi nent

s SRELsRs rear A St P PR Figur ot ¢ ser vi ces
center oriented to non-CIK (Ghi nese Japanese Kor ean)
| anguages. [0040] It will be "appreciated that the
vari ous enbodi nents have been presented and descri bed
separately for clarity. Preferably, all of the
features are conbined in one system as described
belom1 It should be appreC|ated t hat these enbodlnents
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[0041] The operation of an enbodi nent depends on a
nunmber of factors including how many of the possible

| i ngui stic service nodules are incorporated into the
system For exanple, one woul d expect a basic
wagewiowetl ity to include a capability for | ASRIUYZ008H84755
words and characters, as i's the case with electronic

di ctionari es. Addltlonally, is likely that an input
(00261 KKt 3hothows péiagisame] aareé%r@amwmlﬁn?@taéayketﬂéﬁh @dwsﬁfaﬁon

dutife B orlif}R® 6f P&Bhouhd;NQUI Stic services are the
functl ons of 'search and retrieval. [0042] For
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Concept Code Ms Usage Description character heading CH
U indicates a main heading for a character (in Chinese
or Japanese character dictionaries) alternate form

ALT-CH (e.g. SI MP-FORM TRAD- FORM M
WO 2009/070619 PCT/US2008/084755

platform-independent languages such as Java, is may also be possible, using largely the same
code, to implement an embodiment so that it works on'more than one platform.
Implementation details, to the extent they are not needed to explain embodiments, have been
ommitted as one skilled in the art of programming for the platform in question, using an
appropriate language and API, could implement an embodiment in a variety of ways.
Therefore, the descriptions below focus on describing and illustrating the functions and features
of exemplary embodiments. One skilled in the relevant art may implemént an embodiment in
the context of particular platform and operating system constraints. The software code itself,
which is often platform-specific, is not represented here, but rather here are presented the
architecture and design details to explain, describe and illustrate exemplary embodiments.
[0039] Various embodiments are described below with reference to FIGS. 1 - 6. The first five
embodiments described below represent features including: 1) the ability to incorporate simple
and complex lexical data sources; 2) enhanced data integration and accessibility; 3) improved
data presentation; 4) enhancement of data content; and 5) improved input functionality.
Another embodiment combines all the functions and features of the previous embodiments into
a linguistic services center that interfaces with external natural language processing modules.
Another embodiment includes revenue sharing, data security features, and lexical data
architecture to be employed in conjunction with other embodiments so as to make a system or
method commercially attractive. Yet another embodiment provides an implementation of the
linguistic services center oriented to non-CJK (Chinese Japanese Korean) languages.

[0040] It will be appreciated that the various embodiments have been presented and described
separately for clarity. Preferably, all of the features are combined in one system, as described
below. It should be appreciated that these embodiments are described to facilitate
understanding and are not intended to represent every embodiment or combination of
embodiments.

[0041] The operation of an embodiment depends on a number of factors including how many of
the possible linguistic service modules are incorporated into the system. For example, one
would expect a basic functionality to include a capability for looking up words and characters,
as is the case with electronic dictionaries. Additionally, it is likely that an input method would
be incorporated into the system. Common to both of these basic linguistic services are the
functions of search and retrieval.

[0042] For languages like Korean and Japanese, the typical approach to initiating a search is to
input sequences of letters that correspond to the sound of the word or character, and to then, at

appropriate times, hit the spacebar to present candidate words. For Chinese, professional
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alternate fornms of the character (frequently used to

di stinguish traditional and sinplified, though on rare
occasions there are nore than one alternate forns).

Al ternate designations nmay be used such as SI MP-FORM -
WO 2ZFRAMGEORM dependi ng on the particul ar di CRGTHFRH0P/0B4ISS
questi on. stroke chart STK-CHT U a stroke chart

show ng howtre char act.er svvrltﬁtbﬂ‘[} $ of st okes
tyRISHoPRST RUCTAte ) SRl O Pe 25t IpHm AehigEshape.
HE6REVeE, decaBf3ubh methods require much training, the majority of users use phonetic-
based input methods having the same underlying principle as those used for Japanese and
Korean. Embodiments may make it easier to input text phonetically, and for that reason, it
matters little whether in Chinese the user opts to input via pinyin or Bopomofo key input.
Either approach can be accommodated by the linguistic services center.

[0043] Types of Lexical Data Structures

[0044] A major limitation of many conventional input methods and other linguistic services
provided on computers is a dearth of available data and lack of control over what sources of
data are used. Accordingly, an embodiment establishes the ability to accommodate a wide
variety of lexical data sources from different providers and having different data structures. For
the purposes of this description, data sources may be classified in two ways: simple (flat) and
complex (hierarchical). Simple (or "flat") data structures have a fixed number of regular fields
per record. By contrast, complex (or "hierarchical") data structures exhibit variety from one
record to the next, with elements within each record repeating an irregular number of times.
[0045] A minimal configuration for use in a text input method would be two key fields, one of
which would contain the orthographic word (the word the way it is written in the native
language) and the other of which would contain a corresponding phonetic or phonological
rendering of the word using some form of romanization or other spelling system. This would
represent an example of a basic flat data configuration.

[0046] A basic "block" data configuration could contain these two minimal key fields with the
addition of a text block containing supplementary lexical information as one might find in a
dictionary. Differentiated data sources would contain the two minimal key fields with
additional lexical information that has been parsed by information category (see below).
Moreover, complex data sources would exhibit the kind of complexity found in printed
dictionaries. An embodiment can accommodate all manner of data sources, whether simple or
complex, flat or hierarchical.

[0047] Lexical Data Categories and Category Marking Means

[0048] The data contained in a typical dictionary can be quite varied for each entry. Each entry
can manifest one or more word classes (parts of speech), one or more definitions, core
meanings and sub-meanings, etymological information, pronunciation guidance, and the like.
Thus, the nature of the data does not readily lend itself to incorporation in a standard flat file.
By contrast, the data usually prepared for electronic contexts tends to be quite restricted, taking

the shape of a basic flat data structure, or rigid adherence to a quasi-hierarchical structure with
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t he radical

by whi ch the character

is traditionally

associ ated frequency FREQ U the frequency ranking-of
the character core conponent CC U the core conponent
by whi ch the character

RE M

i s associ ated according to the
W LI e7ogi9scl osed i n the character
recurring el ement

| ookup ap@CiraReqosps47ss

perfectly regular repeating patterns. To be able to handle any number of data structures,

however, it is necessary to be able to classify the kinds of information that one expects to find

in the data structure. Accordingly, Table 1 lists categories of information commonly found in

CJK character dictionaries, and Table 2 lists categories of information commonly provided in

CJK monolingual and bilingual word dictionaries. Both tables include an accompanying

abbreviated code for each category, the purpose of which is described presently, together with

an indication of whether each category is likely to have multiple (M) or unary (U) instances of

that category.
‘Table 1: Sample Categories of Character Data
Concept Code MS | Usage Description
character heading | CH U indicates a main heading for a character
(in Chinese or Japanese character
dictionaries)
alternate form ALT-CH M alternate forms of the character
(e.q. (frequently used to distinguish traditional
SIMP-FORM and simplified, though on rare occasions
TRAD- there are more than one alternate forms).
FORM) Alternate designations may be used such
as SIMP-FORM or TRAD-FORM depending
on the particular dictionary in question.
stroke chart | STK-CHT u a stroke chart showing how the character
is written '
number of strokes | NUM-STKS [ U an indication of the number of strokes
radical RAD U the radical by which the character is
traditionally associated
frequency FREQ U the frequency ranking of the character
core component CcC U the core component by which the
character is associated according to the
method disclosed in the character lookup
application.
recurring element | RE M any recurring element used to compose
the character, whether simplex or
complex (see character lookup
application)
etymology ETYM U etymologlcal information about the
. - character
phonological PHON-DEV (U data about the historical phonologlcal
development development of the character
character reading | CRDG M rendering of the character's pronunCIatlon
{generic) without specification of type of reading
character reading | CRDG-TS M rendering of the character's pronunciation
(type specific) (e.g. with evidence of the type of reading (e.g.
CRDG-BPMF kun vs. on for Japanese, dialectal
CRDG-PY specification for Chinese, together with
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any recurring elenment used to conpose the character,

whet her sinpl ex or

conpl ex (see character
application) etynol ogy ETYM U et ynol ogi cal

about the character phonol ogi cal

Wogsa78Bbut t he hi storical

of the character

char act er

| ookup
i nformati on
devel opnent PHON- DEV

phonol ogi cal deVITASA#EN8475S

readi ng (generic) CRDG M

CRDG-KUN
CRDG-ON)

spelling system (e.g. Bopomofo VS.
pinyin)

character meaning

CMNG

one of the character's meanlngs (in same
language)

number of
endpoints

NUMPTS

an indication of the number of endpomts,
as reckoned using the method disclosed in
the character lookup application/ muitiple
values assumed on the grounds that
alternate values may be provided (see
character lookup application)

associated
vocabulary

words that use the character (each
vocabulary entry can be modeled as in
Table 2 below, though usually in character
dictionaries the vocabulary is given in a
simpler format

Table 2: Sample Modeling of Word Data

Concept

Code

MS

Usage Description

orthograph

ORTHO

U

indicates the word the way it is reading in -
the native orthography (for CIK
languages, usually some combination of
characters; in Japanese, characters or
kana or both; in Hangul, hanja or hangul
or both)

alternate
orthograph

ALT-ORTHO

an alternative way of writing the
orthograph (a fairly common
phenomenon)

reading

RDG

indicates the phonological renderlng of the
word

alternate reading

ALT-RDG

indicates an alternate phonological
rendering of the word (useful, for
instance, if both bopomofo and pinyin
shown)

part of speech

POS

indicates that what follows is a part of
speech

core meaning

CORE-MNG

meaning categories are groups of
meanings considered related, and are
commonly used in bilingual dictionaries

synonym

SYN

a synonym

definition

DEF

M/U

a definition of the lexeme

sample sentence

SS

M/U

a sample sentence

noun type

NT

type of noun (proper, count, mass, dual)

verb type

vT

M/U

the type of verb (meaning of this entry
will differ depending on the language)

adjective type

AT

type of adjective (meanlngful in Japanese,
for instance)

constituent
characters

CON-
CHARS

characters used to compose the word (can
be modeled as in Table 1, though usually
so much detail is not necessary)
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rendering of the character's pronunciation w thout
specification-of type of reading character reading
(type specific) CRDG TS (e.g. CRDG BPM- CRDG PY M
rendering of the character's pronunciation with
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traTRiRGicUN  CRDG-L@BANGpel [IMAY | thesleeavaae ito miy@namerd ds
lapgudgen) char dcter neanijng translated; for bilingual dictionaries, unary
(U); for multi-lingual dictionaries, multi

(M)
‘translation L2-EQUIV M a second language word considered
equivalent equivalent to the first
translation L2-DEF M a second language definition of the word

definition

[0049] Data prepared for incorporaﬁon into the linguistic services center may employ the
_category marking means described above. In other words, using the above codes as "tags" for
each data element, it is possible to accurately describe the category of data represented for each
unit of data.
[0050] Data Structure Marking ‘
[0051] Because complex lexical data structures cannot be readily incorporated into flat files,
the present embodiment provides a data structure marking means for describing complex data
structures. This data structure marking means enables the embodiment to incorporate a wide
variety of data from different dictionaries and lexical data sources, such that they may all be
used simultaneously within, and integrated seamlessly into, the same linguistic services system.
[0052] According to the structure marking means, two basic data types are recognized: unary
and multiple. Unary data (designated as "U") is any variable containing a unary value (the exact
binary data type used in implementation being unimportant as it could be a string, integer, or
other data type). Multiple data (designated as "M") is any entity that has more than one value
(which can likewise be implemented using a variety of binary data types such as arrays, lists,
sets, and so forth).
[0053] The model also recognizes that data may come in sets. A set is a pairing of two or more
types of information that typically co-occur. For example, following the definition of a word it
is common to have a sample sentence or phrase showing the word in context. In this case, the
definition and sample sentence would constitute a set. Further, any data type may be marked as
opﬁonal (as by using an asterisk in the header file (see below)). What is obligatory and what is
optional naturally will depend on the dictionary in question.
[0054] Each level in the hierarchy can incorporate a number of separate items that are below it
in the hierarchy. By way of illustration, FIG. 1A shows a diagram of types of data in a
hypothetical Chinese-English character dictionary. In FIG. 1A, sections are capitalized, and the
fields within a section are enclosed in braces ({}). Unary fields within a section are in lower
11
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respectively.

[0055] Header Files and Parsing

[0056] In order for the linguistic services center to incorporate different data having varied and

complex structures, a header file can be provided to describe the data structure used in the
lexicon to be imported. FIG. 1B shows a sample header description for the data of F IG. 1A.

As shown, each level in the hierarchy is marked by a number indicating the level (1 is highest),
followed by its member attributes enclosed in curly braces. Each member attribute is
designated as being unary or multiple. In practice, an actual implementing data type (e.g.
NSInteger for numbers, or NSString for text) could be specified. Further, a format tag would in
practice be provided to show how that data category is marked in the original data source. In
the figure, the implementing data type and format tag are not specified, as these would be very
much platform dependent, and would also depend on how the data was originally stored.
Moreover, both sections and member variables can be designated as optional (as by using an
asterisk *). Sets, which indicate data types that routinely come in pairs or groups (such as
definitions and corresponding sample sentences) can be marked by enclosing them in brackets
or some other suitable means. (Sets are not shown in the figure.) ' 7

[0057] Internally, each U and M data type is stored using an appropriate data structure, whether
it be a string, integer, real number, binary large object, array of strings, binary tree, or the like.
The embodiment’s ability fo interpret the data structure from the header file enables the data to
be modeled internally in the System, and further allows the data to be parsed correctly upon
import into the system.

[0058] Finally, an indication within the header can further indicate the lexical data source's
overall data structure (simple/flat vs. complex/hierarchical). Likewise, the nature of the lexicon
(thesaurus, bilingual dict_ionary, and the like) can also be indicated, together with indications as
to the source and target languages. The exact signaling means used for such general information
about the lexical data source can vary and still; be used with an embodiment, so long as it
adheres to a pre-established form adhered to by all parties.

[0059] Data Preparation

[0060] To prepare the data for incorporation into an embodiment of the linguistic services
center (LSC), lexical data can be "marked" so that the LSC system can interpret the data that it
imports. This enables the LSC to keep lexical data properly parsed so that it knows what kind of
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Concept Code MS Usage Description orthograph ORTHO U
indicates the word the way it is reading in the native
ort hography (for CIK | anguages, usually sone

conmbi nation of characters; in Japanese, characters or
waaMoet6tsot h; in Hangul, hanja or hangul or REG{USR008/084755
al ternate orthograph ALT-ORTHO M an al ternative way of

witing the orthograph (a fairly common phenonmenon)
data category is represented within each record. Taking, as an example, a simple “block"

structure comprising orthographic word, reading, and undifferentiated information about the
word, each lexical record would have the following conceptual structure:
a. key field 1 tag (reading)

b. key field 2 tég (word itself)

c. block data tag (everything else)
[0061] For differentiated data, many more field indicators may be marked using codes like-
those shown in the above table. Also, alternate codes could be used. That is, the exact code
forms used can vary so long as they indicate which portion of a record is being referred to in an
unambigudus manner. |
[0062] | Typically, a lexicon will be prepared by the lexicon provider or by the provider of the
linguistic services center, depending on how ﬁhancial arrangements are handled. A header file
like that described above would typically be provided together with the data, with the data

medium used depending very much on the lexicon provider.

[0063] Data Storage
[0064] Once a lexicon has been imported, the data will be interpreted using its header file .

description, and an appropriate data storage means will be updated or, if necessary, created to
house the data. Suitable storage devices include mass storage devices (e.g., magnetic or optical
disks), electronic memories (e.g., RAM, flash, etc.), or the like.

[0065] FIG.8isa ﬂchhart of an exemplary method for preparing, importing, and
transforming lexical data for use with an embodiment (e.g., an LSC as described below). In
FIG. 8, the method starts and processing continues to step 802. In step 802, lexical data is
provided in a first format. The lexical data can include a plurality of records, with each record
havihg a plurality of components. Each component conespohds to one of a plurality of lexical
data types and each componént is marked with a lexical marker code that corresponds to the
lexical data type of that component. Processing then continues to step 804.

[0066] In step 804, a header section for the lexical data is provided. The header section
included a reference to a data structure description having a plurality of data structure marker
code values. Each data structure marker code value corresponds to one of the plurality of
lexical marker codes, and the structure constitutes one of a simple/ﬂat structure or
complex/hierarchical structure. Processing continues to step 806.

[0067] In step 806, lexical data is imported. Processing continues to step 808.
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readi ng RDG U i ndi cates the phonol ogi cal rendering of
the word alternate reading ALT-RDG U i ndi cates an

al ternat e phonol ogi cal rendering of the word (useful,
for instance, if both boponofo and pinyin shown) part
WP 269828k POS M i ndi cates that what foll ows RC§/I§2?$'QM4755
of speech core neani ng

[0068] In step 808, imported lexical data is transformed from the first format to the second
format. The second format is different from the first format. The data is t_fansformed by
assigning to each component of the inipo‘rted lexical data the data structure mérker code value
corresponding to the lexical marker code for that component; such that the lexical data type of
each component can be recognized and the component can be stored according to its
corresponding data structure marker code value. Processing continues to step 810.

[0069] In step 810, the transformed leiical data is stored for use by an LSC or other system.
The data is stored in the second format. After step 810 processing ends. It will be appreciated
that the steps shown in FIG. 8 may be repeated in whole or in part in order to accomplish a
contemplated lexical data preparing, importing and transforming task.

[0070] Another embodiment, described with reference to Figs 2a - 2b, may also include the

features described above.

[0071] Global Control of Data Sources
[0072] FIG.2A isa diagram showing an exemplary data structure. In the figure, each box like

element constitutes a database entity. Each entity has attributes (equivalent to data fields) and
relationships, which show the link to other entities.

[0073] As shown in FIG. 2A, a Librarian entity is provided to keep track of data sources ata -
global level. This entity minimally provides a relationship to a DataSource entity, meaning that
it has a one-to-many relation to data sources. The DataSource entity provides basic information
on the nature of the lexicon (monolingual dictionary, bilingual dictionary, thesaurus, etc.),
including its file type (simple vs. complex), source language (Japanese, Korean, simplified
Chinese, traditional Chinese, etc.), and target language (in the case of bilingual dictionaries).
Additional information such as the field of specialization (medical, computer, etc.) may be
provided additionally in a separate attribute.

[0074] FIG. 2B shows an interface that enables the user to add and delete lexical data sources
to and from the system, as well as to activate, deactivate, and demo lexical data sources (see
below on data source activation and deactivation). The interface contains GUI elements such as
buttons, tables, scroll bars, and the like, all of which are commonplace in modern-day
applications. To perform activation, for instance, one might highlight the row corresponding to
the lexicon in question and press the activate button. A similar procedure would be used for
deactivation and entering a demonstration mode. Additional GUI interfaces such as menu items

could also be provided to achieve equivalent functionality.
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[0075] All the internal processing required to perform the distribution of lexical data within the
data model is, of course, implementation specific, depending on the OS platform, language
chosen, and database technology employed. Such distribution or removal of data would,
naturally, not be a concern for the user. '

[0076] Multi-Tiered Data Objects

[0077] Data that is imported into the linguistic services center and parsed according to the

header file and data category tags (lexical or data structure) described above is distributed into a
variety of data objects that form part of a multi-tiered structure. At the top level of this
structure is a MasterTable entity. Each master table instance, of which there is one for each
l'anguage, relates to a collection of objects at the next level in the structure, namely WordGroup
objects. The emEodiment provides for a WordGroup entity because when inputting CJK
languages from a keyboard, it is typical to input a reading which may correspond to a variety of
homophonous or nearly homophoﬁous orthographic realizations. The exactness of homophony
represented by the WordGroup entity is negotiable depending on the language and degree of
accuracy desired, but, for instance, might typically be toneless pinyin for Chinese, or a standard
hiragana rendering for Japanese. In FIG. 2B, the shared homophony of the word group is
represented by the attribute commonReading.

[0078] Naturally, the next level below the word group is a word. Because a large volume of
lexical data from a variety of lexical data sources is going to be used, one can éxpect a great
deal of overlap among the lexical data sources in terms of the words represented. For this
reason, rather than recreating overlapping records containing many identical key ficlds, a
GenericWord entity is provided. This entity contains basic word data shared regardless of
lexical data source, and is to be distinguished from the next level down, a SourceWord entity,
which contains data unique to a particular lexical source.

[0079] GenericWord records can contain a variety of attributes, including a Boolean to indicate
whether the word is active in the system, one or more orthographic realizations, some indication
of the word class of the entity (word class being a specific code to identify the syntactic or other
behavior of the word), the word's exact reading, and various frequency data that may be helpful
for presenting words as candidates in an input method. Note that the specific reading is a
reading that specifies more exactly the way the word is pronounced or spelled using a phonetic
system. For instance, in the case of Chinese, this attribute would be represented by tonal
pinyin, bopomofo, or the like. _

[0080] In the figure, a SourceWord entity is provided as a child entity of its parent,
GenericWord. Although other data models could be realized while keeping with the notion of
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integration and hierarchical modeling, this approach will be used for illustrative purposes.
Recalling that lexical data sources can contain a variety of data types (simple/flat vs.
complex/hierarchical), one attribute of a SourceWord record is an indication of the type of

" record it represents. Thus, lexical data sources containing simple or flat data structures will so
indicate in this field, whereas those containing complex or hierarchical daté will indicate this
here. :

[0081] Finally, depending oh the type of lexical data source from which SourceWord data
originates, additional information would be stored in some form of data structure depending on
the structure specified. A variety of implementations are possible depending on the platform,
programming language, and other technologies being used. |

[0082] Protection Against Data Theft _

[0083] Ideally, a security feature is provided to prevent downloading or exporting of the

internally stored data, thereby protecting the copyright (or other intellectual property rights) of
the individual data source contributors. Sﬁch a system encourages third party linguistic data
source developers to provide compatible linguistic data sources without fear that their materials
might be copied or stolen. It also prevents users from trying to steal data from individual
lexical data source contributors, or trying to create their own data source based on the works of
other parties. This secﬁrify feature may address reluctance of some linguistic software
providers to pool data together. ‘ '

[0084] Character Lookup

[0085] An embodiment may also provide a means to keep track of the constituent characters for

each word. To this end, a GenericCharacter entity is provided. This entity has a many-to-many
relationship with GenericWord. A variety of detailed and not-so-detailed configurations can be
established here, but in the example shown, GenericCharacter entity has attributes for stroke

~ count, endpoint count (see Character Lookup Invention), and of course the character form
(orthograph) itself. Additional data can be provided in that entity or in additional entities,
based, for instance, on a Source Character entity (see FIG. 2A). Such an entity employs a
parallel concept to that of SourceWordj namely, it could be used to store lexical data about the
character particular to a particular data source. Although not shown, bilingual and even
multilingual data can be associated with the character data in the same manner that alternate
language data is associated with GenericWord instances (see Reverse Lookup below).

[0086] By connecting words and their constituent characters to the data provided in the
character classification and character lookup invention, the user is able to access a wealth o.f

data not usually readily available in such systems. Such links can be accomplished using a data
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type of adjective (nmeaningful in Japanese, for

i nstance) constituent characters CON- CHARS M
characters used to conpose the word (can be nodel ed as
in Table 1, though usually so nmuch detail is not
W2WeeWeY) WO 2009/ 070619PCT/ US2008/ 084755 PCT/US2008/084755
transl ati on | anguage L2-LANG M U the | anguage into
which a word is translated; for bilingual

strgfitere libe thet rrevidehiaJG (28, : Linking lewicel data wighthe character lookup
m\ght%ﬂ elek I o%%iou%vtaliltaéé\@f ptrrf\@(ﬂﬁé ?ét lbyi¥ther means to access words, only this
time through individual characters. It means that using the many lookup features provided in
the character lookup invention one can find words associated with a particular character. The
user may even be allowed to choose the key that is used for activating the lookup function, as
shown in the preferences panel GUI shown in FIG. 3F.

[0087] Noté, also, that while not shown in the figure, it is also possible to include stroke-based
input data with characters. In this way, input methods based on stroke shapes may also be
employed withjnlthe overall Linguistic Services Center.

[0088] From an operational standpoint, a shortcut key or other rapid access fneans may be set,
thereby offering ac':'cess' to the type of highly efficient and functional lookup method and
apparatus described in an embodiment of the character lookup invention. To search character
information or to locate a difficult or rare character, if the character lookup invention
embodiment is associated with an embodiment, then a sequence of shortcut keys or a menu item
can trigger a palette that enables the user to look up a character using any of the means
described in said character lookup invention embodiment, including but not limited to search 'by
radical, By nonradical element, by radicals and non-radicals in combination, and by stroke and
endpoint count. ' |

[0089] Reverse Lookup From an Alternate Language

[0090] One feature of the linguistic services provided by the present embodiment is that it
enables a user to look up a word from other than the target language. Thus, for instance, an
implementation targeting simplified Chinese may allow users to input an English word and
thereby retrieve candidate Chinese words. To realize this function, a ReverseLookupEntry
entity is provided with a single attribute, meaning. Tlﬁs entity has a many-to-one relationship
to the GenericWord entity. Such reverse lookup entries are, naturally, associated with-a
specific language, and are therefore collected in a ReverseLookupTable instance that cdnfains a
collection of reverseEntries (see FIG. 2A). Therefore, one syﬁtem can accommodate a variety
of languages both for input and for reverse lookup, and all reverse lookup entries for any given
alternate language are collected in one collection. A GUI can permit the user to switch from
standard search or input mode to a mode designed for searching or inputting target words via an
alternate language. _

[0091] Morphological Analysis

[0092] Typiéally, many linguistic service modules, such as input methods and text-to-speech or

speech-to-text converters, incorporate some degree of morphological analysis. The reason for
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Thinmgthod fseheoratigpily msgbks&vbmw@&t@hwéﬂwa@e wayse|0§ therdipge size of
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kew Se be I nplemented using a variety of binary data

[W%é%y eontrpst.an 2 qubtrgiive appropeh, derbagonabnidpsges ysed torpoognize
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following the definition of a word it is conmon to

pdlentiall sty r BeiotLy fRfidds fHoass avditloBgvdrhe infREbns Mke
context. In this case, the definition and sanple

Iseft . ed , windl T eowaild beiteeognized potehiinl tuffixes. Blmy belag the case,
type may be marked as optional (as by using an
paaitial ditakon formreolie del B:Yentﬁﬁddd)y(r&ﬁes?ibgbcﬂw)ti}d afflestfransthe input typed

ingﬁlexittﬁgltng ?}%%ts%:?}g g?m@cqnﬁelﬁﬂ%g{n%ng m to c gtyorn%Jom}/ T\f\{‘e derlvecei %%n form

would then be checked against the collection of active words (GenericWord mstances that have

their inactive Boolean set to TRUE or YES). When matches having the same word class are
found in the collection of active words, then those matches are converted back to the inflected

form. A similar example of morphological processing in Chinese would be the ability to

recognize which type of words expect to be followed by de meaning "of" (possessive) (KY), and

which expect de indicating a resultative complement (13).

[0095] In the present embodiment, provided that sufficient grammatical information is
associated with the lexicons used, either morphological approach—additive or subtractive—can
in principle be applied to the embodiment to enable input from a user to be correlated to
lexemes collected in the embodiment. The grammatical information in. question can take two
forms: identification of the one or more word classes to which each lexeme belongs, and

derivational rules that show the derivations that can be formed from the word stem. In the case
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a. key field 1 tag (reading) b. key field 2 tag (word
itself) c. block data tag (everything el se) [0061] For
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[0070] Anot her enbodi nent, described with reference to
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attribute conmonReadi ng. [0078] Naturally, the next
| evel belom1the mord group |s a mord Because a | ar ge

o Y 1 N - N




pi nyi n, boponofo, or the like. [0080] In the figure, a
SourceWwsrd entity is provided as a child entity of its
parent, CenericWrd. Although other data nodels coul d
be realized while keeping with the notion of
Voareynawsion and hi erarchical nodeling, this EFHWS3808/§84755
W Il be used for illustrative purposes. Recalling that

| exi cal data sources can contain a variety of data

[0192) Lyperatippghlyetordisplay nformasiop aeserinied W&hélﬁh%!éﬁtsf alrggely typed into the
te)étt ﬁ’lE 'ugHﬂ I'sﬁn tyges%%gﬁ&%cm sﬂor‘t&t@ & oi' §ltél'ﬂativ@ @%c'ts%&fu item that
or represent Thus, |exica
em@ttcrsdgfsremalaaf n$sngatsd plsirasten infeumation) éﬂ@ 33 showis @rsimplifief example
I

oS A SO0 B L MOCHS R B D8 e
or tﬁé)ExicalFsomahd assommmhi bhagacmm dath m thg/ p»esteof HI@XBE; sowdah axemplary

Supihe SF lists OFhd L&h ssa(c)gggtn cl SS1fy1 %lr digal or cor,
ErRdaTR ¢ AI’?2§| nIP M T w%uq d %5%?% i so% oMY
coftpofers.t Inqﬁi'ti.t:l‘.lar dR@e3ilshogys @fouping fizdt by cord cempgrrat dnd eahond\by

rlet atio e possi bl e dependi,n
et St Vi G A 10 PGB0 e g gpordnies
(110 hﬂ(tﬁllvﬁtgineﬁd D%hd’il@athtﬁﬁ(fw&ﬁﬁﬁs?j)atﬁ’seﬁre&tl on Agal nst

wﬁﬁ%%eg%ﬁé 5 B oo GRS hahie SOBE WP s B e atribute,

THiIOBES18 drtyibste entbs daé & feich @fueBY ald Wokddutd inghapecific source name
copyrlght (or other intellectual property rights)

of
Vatrcnleertixnte gt eolleeianda opopateh Jie yres mac&&wsat%%tlé Apd

diSABEAY ARBerldrdxitaP@Hd ébui'c'e?ﬂgll{hégy's@mqgfr@ aft (i:ﬁiér?a%e like that in FIG. 2B.
devel opers to provide conpatibl’'e |inguistic data

Theer are 8 yanjdty plogasonsene rtuahttto da iy heninstanes, i fulfndevsloped system
Y r
cop Ry Bl AlecthloaibibgR Y RAlig 150 Secd OF it iionary
infoometidnhopay b& sensgless t‘qnsmgeqrc thoefamrefeﬁm 1equingp higetognput computer-
re R TH6 Burlddy ?ﬁgnon the works of other parties. This
security ture nay address reluctance of some
[0195] Fuppne didateg geons t o pool data together.

[0 %é)()g \%au@g eﬁl&}c%rﬁ' ci%jo%r e[\ﬁgoqg ﬁistaé%ﬁ %mqadxl tof H%chgtlaé; &tributes,

e a nmeans rac e con
it islmssabje grrgstﬁqnheqagshnmldof candiddigsgo e nd‘tauatype or altematively, to
ar. Yk | de i Ntcigt

L e R T
seaxich deinputl oaby fanptopﬁtnoxms- oedndy foe glacomdhiegor atisamnsanea) helye she can

est gbl i.shed hut | e, shown
s R ot ST KRG L e Soatel” T SR S Pl tp gppgent a far shorter
candidatt llsteﬂﬂﬁmlp,tto edhante I(aeibﬁnﬁaa,raaﬁéxﬁﬁaylsﬁ]ﬁjﬂy pvant to deactivate the

| nventi o and of c urse the.character
lopds Horabios e Ctemet A SEUERE Heraneu i aens: Fhere s

tetHhidaliho Btitd he Kindl oF waedliybé Bedan BB EpecifRd, as AR IESEnds 6 the lexical
i nstance, on a Source Character entity (see FIG 2A).

datp gomtained dmibe fists #haiesir. 2 paral I el concept to that of

(0504 rSheMAt HeysNAGERIY palbitesCOthGubBmY 88rhIl Lrve a8 FRars® bfoRlde the user - -

data about the character particular to a particul.ar

wiinthg abibityr te éestmat ﬁfﬁtﬂl}gﬁhto dcrerticiguorddyne: gy sichappgnethetprovide this
effB dahlok 442 hy 1oy 1B T e R RAE Bk il ainbhod Bitn ERAEAGHEL, wis
ta in the same nne that a ternate’| anguage d
feptyreds & dicch be-grodictiof hespecifioniatachcress capabiliies(af an embqrbms@, and may
ing words and their

mkgﬁgﬂptug%?%%ﬂg%ggﬁgim é} ggta provided in the
mtﬂﬂmzmmggg¢ma§§m&ﬂggmlon and character | ookup

i nvention, the user is able to access a wealth of data

not usuaIIy readily available in such systens. Such

links can be acconplished u5|zg a data structure like
that provided in FIG 2E. Linking lexical data with

the character | ookup invention has the obvious

advant age of providing yet another nmeans to access

words, only this tinme through individual characters.

It means that u3|ng the nmany Iookup features prOV|ded

o o o o o



[0087] Note, also, that while not shown in the figure,
it is also possible to include stroke-based i nput data
with characters. In this way, input nethods based on
stroke shapes may al so be enpl oyed within the overal

WO a9 W619c Services Center. [0088] From an REariEe08/nsHss
standpoi nt, a shortcut key or other rapid access neans

may be set, thereby offering access to the type of
[0H19% AWhenafus¢rgypesin theceafling of & word thatde ot gheriglonkidg fndit is not
P3RS R IR BB FRhvifY o bR LSO RS s on
acd:cmnt mf(tm lerga ndmbén af bbmomymyiathesclanguagtse (Thisiié esphaally true if the user

I t te
P L SO A FHSE o0 AU AB0 S ERB B Pk (mul
chaxctér Werds) ih Tapandsaor with g@sfoundsialObiress if toakl déﬁlgiﬁtﬁﬁs irbaot

user .to | ook .u aracter .usin t he nea
crypled Sisaltin el SV i 1eRpE s 4 line st windows
m@ﬁihw 49 Bimply Prebendling datl dhe 10! atlaitifel EYpicallysah ﬁ!ita R)presented in
1 adi cal by nonradical elenent, by radicals an

ordea AL feiFeeH ButieRcsRb i #wamsawmra?mwws éwhlek@ﬂ'ab?oﬁt the front of the

lis§NGRR b&th rrﬁ ¥obe 1ith® Qﬁ?]n lB@éﬁﬁ%h thi @K BRcArs® @fbodiment can employ
ternate an uage e feature of the

the ddionalidata rg@pme%é\se Pty mhersat daip stmeupsllss ity dhis patsibnip instead
usé dditiabl data £OBUNEScRrsYS SibdivRie! (ROWoldP aft YIS, hEAT PLdpeate

an the target |anguage. Thus, for instance, an
mn@qw eertenlliorasnizedingeme mgmmr@ﬁtheﬁlﬁ@d clwfisings & hixs for nstapge, all

wdtd€do (ft #‘d Lf'i‘Fbv%%] u‘{VQngr e ?nﬁffllgﬁ evidrlis ?t}ﬁ?ing

can nese MDF To rea uncti on,

chRec/celr ka qusmrc femaha.trl w15h theropgly gideeef redicals, anctbewgllse the radicals

g oL 300 s B, S i

rowbthie Lm)r@srdon]dés aa‘anged maorderalf| Iﬁy:qu@sys otht esingnhe i’ada‘al of the initial

CIfIC nguage.. an I e
R T T T R —
critdrioh @&y edeSeiutd el ths {s(tﬁk@erﬂb@nt}&ﬁ)ue of tercefeavmpomeneofsthis staming

oG BRREE GoPi  d FOBEREESP P b R s

oreGdn theotl stveke caliitef theickarha@sgtguage are col l ected in one

o818 iAo andsr LA RS 7o PaSA Ralper

enﬂ)%aﬁlfehtsﬁ&h@ﬁbut@ Rebtichl dagh m@ragﬁérm*ow &Eint¢iralaRd dath eRtEs, #8sociating,
| anguage. 91] Morphol ogi cal , Anal ysi s 0092

foripssancs) qhyracwa FatA Yiip SpBods if acBaYRNY 9?1&91 Ygeré%maé

cohVdHbndl®! NQéisreftnbld 8hhvd tBis FRARE Higlkred a@teﬁlbndaﬂ W%k the number of
converters, |ncor£orate sone degree of norpho 0og i cal

capdidatssdp greaterhan thakrosmalir displyied i} acangigateivyin @Fgﬂrﬁly\@ﬂm ten).
M&’eB@efr | 4Bedn Ea{poefﬂ%wmrtg%abwtlﬁ Léep%l{:'h&%ée%esﬁftéﬂoﬁ%f list subdivision.

e Wou not" recognil ze i nfl ecti onal
In yhgrdase afsnleseleetingverds by naéltcalomefpmlm thel qoptentg of the lexemes in

n%}@&ﬁaeﬁ‘agg?%%}%{eveﬁg Lx%@ssxtefetr%‘@ g@&eﬂn@%ﬁéntg@ﬂhQ%sttcﬁf‘&ﬁé}a&é}s and

i've and subtractive.
1h@ﬂﬁﬁﬁﬂcﬂnmﬁmnmddltlve approach, all citation fornms are

[Oﬁlg ?fg? Iﬁ:gs ngst%n \%’yﬁjglple o:}ga%dé r%?c];éhg.raﬁﬁc 4iset§%:{tg<ﬂ3?aﬁgp(:§.rg§ce, the

defifiinf afiefion being)thp acre sempeieat notive dﬁcmlmdl inl tHeehdrastérddokup invention
bé@%ether with the various inflectional endings it
YBUTARSAI™ Pronouns woul d be |isted together with the
[OTRRH Coéd] Ovet REpi&RAE6n BRANWIS Do dredWaEJROSI T i ONS.
Any noun woul d be |listed together with itself
i nvol ving a postposition. Wile this nethod nay appear
~straightforward, it poses a nsi derabl e strain on
retrieval speed, as a base | &xicon of, say, 250,000
words could easily balloon into the mllions using
thi s approach. For matching, input text would be
checked against the list of inflected words generated
by the addltlve nethod ThIS nethod |s theoretlcally

o . o Y o




[0095] In the present enbodi ment, provided that
sufficient grammatical information is associated wth
the | exi cons used, either norphol ogica
approach-addi ti ve or subtractive-can in principle be
WPpRIBI6ID t he enbodi ment to enabl e input f rRSFE208884755
to be correlated to | exenes collected in the

enbodi ment. The grammatical information in question
[0TER) Ih additidnwo tHedfeateres dedenitied fabavat mmntwﬂxmdmmmmoxode medne to

auitobRa oo E Totar il FERD ors o PR gpd digpers new

wéigs fhar wae ndtrfound ieleniosldeatiesbut mthttiapu askvidwedly b aaparate
addi tive apprpach, an additional, table derivin
T A RART COTSPERcs PSR G BROP S RESL<oRe of gFamctes hat

foft B Word) 2ht WHRAEDL e dﬁfdhdé%@ fér@nfip inké £uge meﬁafagdwﬂla&qdesem’ted to
C|tat|on forms and word cl ass codes .and, a set

theypssriven list #ith G ficldy:itsrrhpraptgrseand their Rméet@agléﬂﬁpa'%lwg the user to
ch%b@éttli Q&%bt\éﬁm@f’ﬂr 8afohe 0fthe 8indRfated F ¥HRY in€d udeksupplefiditary

appli'ed to parse potential affixes fromthe text
dwtwaaw, mydifyieg the data ifmgeassary-aPptignally, pditionst Heldzmay brprovided so

matqm%eaﬁq%pum@ LR 6f %fe@dhxgﬁefﬁﬁtﬁmt Qf&ag&pﬁﬂg@g@&ﬂnm&k or some

ont o se | ropriate manner r|or
othérdgica) infleymetien m@rdslgé@the aﬁ@nﬂerap@@bhslpqdd tcon used as the

t fs lch ds f
B N AR P88 e
inclegion Bittke emplcmientary lexionmy Jihos, agvet ehargstar sembl(xm)ns axmwtwly kept

{ r

traclS( k % Flsatepp £th1 Sé’gﬁ% rtﬁaetl%@ %%Q&%or%ﬁﬁggg gn ale%nr %r C;%r?wgcrlles associated
lehaai Idam;merehy ﬁﬂnanﬂy camobum wlﬁthem to wain bhano\@h edmbripdtiogs permanently

. (DR Cri t he d fo tl .
g e Ui e v afpLieR oy ol ERGliOihed B Gl
pro&¥e&:s ]sothrn}iﬂa empliyed leﬁcrhathlyeﬂy Sonjaa;t chavictdyethat dre adtiin fact werds.
mg@ﬁr ct \Y I¥ thlnk about. Word candi dates can

function of the additive or
[03 LS]tI[eaﬁ:hl daen @pyiliérs atd veaders map npdued thgydettmrad&r infrequently. As a

ci.tation forgﬁ fromthe coll ection o b exenes %% th%ﬂl
re %ttémonml SRR FRLRIRPer PARFe P ec‘ﬁ??&f’ﬁs‘i anypf the
curRRtly hvatlatdé 1cRRO6N. Tahelp alldresaithibii®b ldghRtvites theCh@RSOH of desy words,
target word. It should be pointed, out th(iﬁbecau

€
propr S A1 theryerms apd 61 RSQITOFRHSN RIRIEACSRISS IEREETRofkis qrbodiment

profiatd B5the dbisityl t¥ ph&lluserihiRit BRS irtd1 2 cdh&el lodaSion! Shéignytaﬂllewmg linguists
systemto input words of text or to Iookcﬁﬁan wor d

togxgfise Peftrarsyn Hisdurpt Apfa prdundateiacomapmlissh diqtignay) An incentive may
bR S 39 alﬂm%‘{lsteksv’(@ ktib iRk in the BRBtan U seF RAGICATIE td”@)‘!évnload or

I ncor por ate a feature tor ecogni ze_ cases where the
otherwiise izstali thpeamipynsheser date hyp saricsr of rqsny. dbpoaarisg fegto ignore it
axﬁq{o?acrt AR IREBmARM: us B, 56hRt éb%ﬁaedtlgﬂytaﬁo& BRir data can be

equl va ent o nor e an one word he syst emis
guaeqlmed edceondipgly susers henqempdu tathUbﬂlamnmtof thglré@(é e@tiert,gich as

gove %S%&%geo% egpﬂa& Mfogﬂhw ﬁe& Qﬁco%ﬁé}itéﬁenﬂ!\?ﬂch they

dd | rw:shl to distloseyto vhegwblic, asayeny uir tienefipof updstenitoghs base lexicon
rases and.idi ons (,s i nese chengyu) are

WE%%@?P %“%tS%PWHP%&‘E%SFﬁéthunlt ) As in the case of

[0d 16]riel @petatioar; ;mmhﬁ;gl thadpeadraitly shieh hbmbiynedeiopagate wathoh the data

SRUBLLASHYS SERLOREDSE RLen Mear LAl PSS 1y e

toaiotgikg%df ?_ﬁd le)(ﬁ(\;\nﬁ RPhe ﬁﬁ‘d’bﬂ af iffudRsRsiby, ti @éﬁﬁ@bﬁe&ct a menu 1tem or
us en_t he r input astr|n
otberdict Beba Lo pLATERehE ek B {1 st derds npd g degermine

is initiated to match the ingyt to words in the

| anguage. |If an exact word ch is not found via a
standard search based on the reading contained in said
input text, and if a match is also not found via the
subtraction of norphenes, then searches can be nade
for sub strlngs of the |nput characters to see |f

o o, o s Y e o - - 4 . "



[ 00102] Col or - Codi ng By Lexi con [00103] Anot her

enbodi ment can incorporate any conbination of features
descri bed above along with the features descri bed

bel ow. The enbodi ment can enable the user to col or
WHWIN eI exi cal data sources, such that cam@irdie8s/ 084755
wor ds data during search or input are col or-coded

according to the lexical source fromwhich their
whichyards are et ngeof thesolleptips ofla¥emes atblhe systran. (Elagse qug words that
wog R0 Mc]; %@%9 Mefditdr ’Bg cﬁaﬂé& Cér ugﬁ rg@%l%nbﬂlvé utfVicE Such as a
tronis p rtlc when, for -
stylussmwglnrdech dormet gereaspang tey sqqngwsp@dh@lbxmoap@md nEhe; ressnlting list

o BB PRSP GRS FORNID B RSt oss

whsthmrtoendhatcleedrworkiluk&mhse Worﬁis dessgnanuect éorcotmy are lpbxdecbmlaylser
oper nQuns be readi | |de i fi

R OIS e S B SRl AT i e R b e

(propét @r tdmaen)f(tistehow)s ImsdiditionDit és poasible pamah@ thiﬁ.‘im‘tﬂsenf

emBaen RLoREY 1650 Ban L vy B0 O bt B B R seareh for

wdr@l’i@tlétﬁﬁamdd ifl RSbil&fion bf lexentB)in thE8Ystdnil Ih &HaGeme Bighion such words
% ault, a eneral | exi con m ght be col or-coded bl ack,
maxvq af‘i?éteé@é?"l‘iﬁk‘?ﬂl DY thedSEr- | i kel y choose other colors for

[0BPECkab k6 dgreé tof dlIeadheip@et ddtLtolbexkARIAEd cablbate their data
specialized fields could_ include nedicine, coppute

auigEmRFAly upigadad e ¢ specified iyebsiteas othsrREy Onpga perfain ar%%lflaof data has
be&ﬂ%c?él\mdeln{gu%'ts‘%%n hﬁ)‘krfgr c%ﬁﬁﬁd?ﬁ)‘ ﬁbﬁﬂéhé&ﬁ]@t&%&ﬁdeﬁ&e@ @he® Rf¥m new words

|n|n|te I n prlnc:lpe ngarlsono sear ch results
or prgperdiopnse r¥ards Fensidered agesgtabledor generalaise preghendogsipd infea communal
uséﬁl@taq{le %Il&rls magu :Walléme {ohis&s MBEREWho dPnASRALAEEM data may
col or Wlt a partlcu ar ui stic data source, one
chepse to deastisiatsdt. SIDGQTBOIGFHIﬂa)fQQW exemeintp the systsm lanutomg@@umn

i 38 e ARy [ a5k ﬁ?‘?%@%%@*fgﬁﬂ at

[0:8] Eboil ereldapes e Oko ; s wc. ass

[(){lgg&gg%d’e 91}{%5%1 1Rﬂ’u?}{'{ ﬁxgg%h%ﬁ%%rgé r!alhnlgﬂ%tg éo%e %Etﬁer to input

charadierd anwhh tona or aithamtdnbeor rernatety, dlesterngucaélly lnanrdtclnbaieeas the
ch d ds b t,h

e SRUGE R PR A DA BEARGRPrY dhe SR bpHp IRORTHLTE gf dat ino

an dgdrégatecdillegiivhios leatmeymanibodibivasmay]ibadetl 0a them’n&nmamphe(whlch

I AN T T

degrBelofffeiiPrepREtdtida in ORifeseyduch ﬂﬁﬂevb@w&h QWOmPEeteCrhstity of the tonal
conmbj nations, or distinguish

y simlar nean
SYSRri wef thb*fawsegoqda@amet%{tﬁpﬁ@g thsitareetgyqrssgven éfﬁ’é&qu&Pas typed

thé onésliP¥Rorl Mhisli$ach#Bed BPprRATRIBE! aﬁ&ﬁatﬁﬁé'fﬁ[cﬁ; it EEhtAIR Hé same
ypes, one chooses from anong a nunber of possible

Ph@f&’(ﬂé genshiignts hrleletrsAnas|diffarent Syiables, spely thatay pagibl upination is
rec\?\)gﬁxg&pe{s'vﬁﬁd R lttﬁa%&ﬁi Thd us%p&ﬂltﬁjenbzﬁoéé@ %‘ic'ﬁtdegl‘ée bhRhalsh&ificity he

types w differ by | anguage, and those shown in

intetls t6 fype rrearmduaiow foustionalitomey prebledhe wser ©refingeithe theal

iyl T HROHRORS atRUERAL lco

whereftoo maby camdldp@s)ax(a&jxtmilyawtiseiqctcd Tu pdne\deah;afumhormhtyashadow

tabE%%xFe?grfzﬁ e({nlj E%Parﬂega an? Ho, Po%%ltgéglﬁﬁ){%ﬁ))ﬂ gth% ﬁJrll rflﬁ'gse ElO%g%’lat maintained

by dhecdolledtimn pf lexerkss. fA partidubalyrispprait feamré Bthecfactsha itabdresses the

comft oMo e R crii e S S5 B S on v

button (FIG 3C). The forner gpproach enabl es native
users to determ ne which con%ound is correct given the
.context and intended neani ng, whereas the latter is of
great benefit to | anguage |earners who woul d rather
read the input in their own native | anguage. Because
the dlctlonary |nfornat|on |s Ilnked to an enbodlnent

g,




[0101] By switching frominput node to nouseover node,
this same pooling of |exical data can be applied to
nmouseover di splays over text already typed onto the
screen, a function that woul d be inval uable for
WozNTs1%nd | earners of the target | anguagelCT/US2008/084755
(Mouseover refers to the noving of a cursor over
somet hing on the screen. Generally, a trigger key may
sobed idenfisakted combimetionsftseconth andthispromg sifablat Beaganizig this issue, an
I
e B Ein BREAANY BN e bl il dribith SRCRRE Bl aa edind hid
sequaenes| sueirmﬂaummmowrsee:altesmnvdseﬂmmche;ha)s eXeeed the wrong tonal

sehgnt i fhon el e e ABrPRleet o pkaideT iy, |
(01 20} an’oychemnm delgtee of mxtil desigisatior@ing ca‘.retglggeilae&sluotém button or other

o e Rap e mping g o e 8 et pedhee of toml
repREc@iitioh SesiFBdl EFIM0 S Aishoves Wy whids Sdnrteclesiphatdl BinglneXor8, partial

dat a ooledlnthess For he abilit
top G RSt fesiEapans o NG rﬁ“ exibd emgféﬁ ﬂ"ﬁd’ﬁ%fg{@r insiasggto vse full tonal
rePRShtAIbE wiin bSreRENS bﬁﬁér RAKMBEZRLOT Yores) ahd thu Mlieniz&Ale size of the
and the ability to | ook up relevant character data is

capgidate higis SupWaerhipnal kaowiedge if gotecurs Hheryserana idipals only fewer than
thk RSE %@&ﬁﬁ‘n $fQofdR @lﬁEﬂe QMe%ﬂ J&éﬁ &MERS), bAd frereBy till ha[v@&-@gdd chance

tionall i nformat’i on associated wth

i's
ofemelngtcen, Khisdonsjiongiscd pravidsd bne GLAarovaThelig e tser selects
fuﬁI ;[%]llla)f Jr¥18 ?(fh %ﬁé‘cﬁﬂcfgr @fme%@ ﬁf 1€ Rhdils BYRorR Knot shown) can be an
rmative a menu rtem that executes
anpeqapln '@\mel@flg awbapinteréate Sishestrer i nf or mation. Fl G 3 D
| e of what such popup
[(ﬁ?ﬁor mﬂvﬁ%ﬁg f%%#ﬁeﬂfcgéﬁg?l ke, though the exact detail
[0822] o trenwiserh,chrefersaeechandd, drfoher stéctian meansrcer be prowided tetepable the
LAC
bt o RO R EC AR bl BY Hf Tuid e cotber NAMES Thus, for
simphfsi (ﬂynersg 1rfpemoukde:nmlmyfﬁasr Uaxdodmfor draditionad C(hommm elrtice of Big

| h
5 8%“%8?1 ﬁ»{o Lcﬁad pgé%lgi\"ﬁ dﬁ%ryfs ]‘)agl\é\%sed I‘Hlptltncglg se be{wete% UsRb&e or shift-JIS
orsoiib ethet firhef thg JIstardadds.i Py Kangant lll%ﬂsesa cig)qur‘oledveen Unicode and

cqordi nates. [.0103 and. vat i
gt et fppid A" FI R SRwf B RS ¥ EneitBuRt user to make
sichBhdies. Th aﬁor(])ké'lﬁl e&@?mﬁg‘mnde@ah iptily ddsmg ? fenu Ssﬁ@cﬁatwamth E:e input
attri Thi s Bool ean at ut e enabl es one t etc
et 6Pq Shogiq the ETFa AR I P SRt 10 e LAPRFRE T eriey g odse of an

infMinéEdtioN BlaChAlcsl BRed thyddrR Habt si@dhhiaetti-b3ed An@iage, different
bat ch. The uyser may choose tg enabl e an

di sabl e, an
defgiis aray bF s¢tdor caelt lapgHage- gk @ ?“Fﬁ@%’é@ﬁ@?‘b?ff’ﬂﬁ%@ af jpput
metb&idldee |ike that in FIG 2B. There are a variety of

reasons one mght to do this. For instance, in a fully
[042})cAdditiqnakesturas cont ai ni ng many di fferent technical

[0924)2 RIAUE LR atule® B8 &Rl Wit S dinkls, FERAABAL, it would be

di ctl onary I nformation, nmay be sensel ess for soneone
beppiicia tpproiviss shasteut keys fqr énpuy syphtthat upgsyieould designate shortcuts for
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TR ETOR SR S5 R v A2 OB S30h R oy
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place names, or person names,che or she can use a QU
of some kind to restrict the“Search. This will make it
possible to present a far shorter candidate |ist.
Simlarly, to enhance performance, a user nay sinply
want to deactivate the | oading of words that are
extrenely rare, speC|fy|ng a certaln cutoff frequency
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[0112] Tight Control Over Registration of Newy
Di scovered Words [0113] In addition to the features
.descri bed above, an enbodi nent can provi de neans to
automatically keep track of the words entered in
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that were not found via | exical searches but rather
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grdpRicall sgfieth & A paARa1CME k)sBnfind nf2fhod @By 8¢ BRH wWi’eh§ Bhguage where
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thefhectiopality phthe Sestemgand methodpprebedisied, | exicon. FIG 4
[028P 1R oPBratibh 6f Addiforal'RE P 8844Ls be used for choosing

words Tor 1tnclrusiron 1 n the supplenmentary | exicon. o
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sy Bl ke S 4k Raea B et Ferits N R pite
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colgr LB HEBR D B LG A egn b e bk sed by any of
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S ddtey,Interface | CappecHon to Gy o
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VOiCe SYNERASIS t her ehy al I“?‘ﬂrﬁqg%ﬂ WoRd | WaMAE e xani ne
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inpytdnedesdry  An i ncentinflecteghword kwin M for all awi hg
users to participate in the program Users may choose
* Tl rwi se install the conmunal user
Igg%ggﬁg&g%ggg%%géﬂ%f nmeans. They are also free to
** iQjh oclardcter dnolupobdede providing fuetioodityrofehiarageeiookigt iavention
**SRL&QE c&pfhc?géﬁalgty about their data can be
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[0X28] Theadvaditagenefiusing ex bggrepateantiection ohleasmay@oeled fromtdisparate lexical
agenci es or high-tech corporations that €. s i al .
IR Rr g2 Fare NeOET A e R e e e iR fléryg portions of
thet sﬁIZstEIE&alpbhlbdlée@ to dfiynce Igll;ie(?iidndctjibﬁallbﬁ aﬁmérs%mleaﬂ%aewnﬂl@ vx%hen using
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collection of lexenes in the system (These are words
t hat woul d have been input character by character, or
using sonme alternative input device such as a styl us,
and which do not correspond to sequences in the |exene
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[0121] Ability to Designate Encodings [0122] A nenu
item preference panel, or_ other selection neans can
be provided to enable the user to specify the encoding
and | anguage to be used during the current setting.
woueofieiy si nplified Chinese i nput coul d enpr@YUSSRBHB475S
Uni code; for traditi-onal Chinese, a choice of Big 5 or
Uni-code woul d be possi bl e. For Japanese, one m ght
bycthe dsagackee {ovkem module (sde FISE. 63 Alfetnadively,dhe weneoult Use stahdardriext
it e e R e e SRR g o SPR orwsing
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ser fo make such oi ces, To choose enc th
solfSiate dofe ) S0 Bty M Arier b SRaEg Ll be o 1a i Chiracte,
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| anguage i n_question. In the case [ ntatjon
the e“h’&ﬁ*&‘? which glements ar nyssingndhe wuéﬁqtﬁ@hagf: e 1%a§eaexample
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| anguage. Such feature has never been provided in an
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Ny CJK
B L TP e PRt (SR B P by e
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ree l.an es and al].four. s
ot et RSER S Al e Y ol B b L S yicer so lomg as
the hasragt ﬁﬂes,ard\lfléaﬁty definsthand bliieerédtbee | anguages have four

i pts). e _concepts described can apply to
Wi%@ B s PHAPENPAREBAG ype characters, the sanme

(0155} ke iae h&ﬁwuﬁe:dnﬁglﬂuoh Q&t RYedlized By indaipanaHiea dual-
speakers usi ng. Chi nes or English speakers

fuptfiqadauchpag/skechpad suchy @awwps@r%m f&%ﬂ@gwglpﬁe Hode, a stylus

cotfifthe ds8dso ihhR cRBRANRSIBY Ridd, aﬁMSih%HBpéiﬁﬂlgkiﬁ rdlfiRe c¥brliiate mode, the
other witing systens or synbollc graphi cal systens.

topehpge patldibe used, B)rsrygmaé rerserrrantirl Abig sy ke i{pspasiallyepsy for the
uﬁpﬁé erk'{g:tﬂ%)*{gtgﬁan%ﬁﬁﬁg %E@grﬁt%%é&ﬁ%ﬁehé’ve? fedab® &K@}b%% button or

sired 0126] I ncorporation of
oth@tdnqans)ﬂ@pldl\h@ mrqyu;tbmse ¢haf '@:gglpr]g beryesn fedative apdabsolute operation is
q&&$ﬁ1 ts have focused on text input via an input
05 which is traditionally realized by keyboard
[0l 34] LAnothdo wpticarachie vieg teesea tnddrbvadicesetaraatvuchnpads pothetight and
leﬁ !? le ngl%tlalf% éech?E)qg%gg eSS %ﬁsg’dquucz'@gf ch?&’lﬁ b Qaw?tlé& iny upon

or I Ce syn 0- Spee
bemg amtalced Qgﬂhlatstydus {eipemidbd wed e&cﬂx)s;velya‘ndahsolmemgondmammode that

tic character recognition. The result is a
“ﬁgﬁaﬁg g“@@?@P@B%agg er that integrates data from a
[oe3s]i &Uﬁrd@ﬂitelﬁihﬁ/eiiy foldRBiBn a B&l@l&pdtﬂevaﬁ rdspénse afstenesudh tHah@uchpad

data used b esgyaéga,ate LP syste %%Ba[ Fe .
OtRH: i pisErEred LRy Creeig o R RIS TetRPnbe Thh i Instatixe arca on
services center. Possible inagrfaces to connect NLP

systens to the LSC are shown“"n the table bel ow
System Type Key Interface Connection to LSC*




handwiting recognition character via CLI** optical
character recognition character via CLI voice
synthesis inflected word via MA*** voi ce recognition

inflected word via MA input nethod
WO 2009/070619 PCT/US2008/084755

screen is a character input receivin;g section in a character lookup module, stylus input would be
interpreted in absolute coordinates. Otherwise, it would be interpreted in relative coordinates,
that is, as coordinates for normal cursor control.

[0136] In any event, some form of touchpad-sketchpad input would greatly complement the
standard keyboard-driven input of the input method module, thereby making it easy for find
characters or words in cases where the aggregate léxeme collection does not have the word or
character in question.

[0137] In operation, the provision'of a linguistic services center, and connection between
different natural lahguage processing modules, operation will be described with reference to
FIG. 6. »

[0138] FIG. 6 shows the overall configuration of elements of the linguistic services center
(LSC). In particular, a linguistic system 600 includes an LSC 602 having a collection of
lexemes 604, character lookup module 606, morphological parser 608, derivation rulés 610 and
a morphological generator 612. Coupled to the LSC 602 is a plurality of dictionaries (or lexical -
data sources) 614-618. Also coupled to the LSC 602 are an optical character recognition
module 620 and a handwriting recognition module 622, both of which can be used to generate a
~ solitary character 624 (e.g., a Unicode character) for lookup using the LSC 602. A speech
analyzer 626, an input method module 628 and a speech synthesizer 630 are coupled to the LSC
602 and can each be used to provide an inflected word (e.g., a sequence of phonemes) to the
LSC 602. Components are shown for one language only, but of course an LSC for each
language would contain the samé or similar components. As shown in the diagram, the
contents of a number of lexicons (labeled "Dictionary" 614-618) are integrated into the lexeme
collection. =

[0139] There are two primary interfaces to the external natural language processing modules:
solitary characters (e.g., Unicode-encoded), and inflected words (represented as a sequence of
phonemes represented in some form of phonological notation). The OCR and handwriting
recognition modules 620 and 622 interface with solitary characters, meaning that they attempt
to identify individual characters one after another. Any corrections needed to interpretations
made by those modules can be efficiently performed because of the direct link the character
lookup module. Modules may be implemented in software, hardware, or a combination of both.
[0140] The other interface, inflected words, enables connections to a speech synthesizer
module 630 and a speech analyzer module. Speech synthesis is performed by taking text (not
shown), running it through the LSC's morphological analyzer (in particular, the parser and

derivation rules), and then returning to the synthesizer for conversion from sequence of

29



inflected word via MA * LSC. linguistic services
center ** CLI : character |ookup nodul e providing
functionality of character |ookup invention *** NA:

nor phol ogi cal anal yzer [0128] The advant age of using

WO 280947%¢at e col | ection of | exenes pool ed f rREFVUS2008/084755
di sparate | exical data sources as a core kernel of a
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U€ystens all ows a user wi shing to correct an OCR error.
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correct character of to enploy the stroke-endpoi nt

speesBIeuphesis s sREg6h fabisiselesa se. 59 lopi s the spmespeding adiles read or

prBREE & PRofdl 8 a &huentt bESHA ST KewlsBGhdIBRE dERMbthavs &
standard text input (via the input met’hod nodul e)
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St C services center can
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that both interfaces-solitary character streans and
cafiNEEEd word streans-are clearly defined and adhered

[0161] The @Htenﬁ’ 8f F1IGE 7 BdtheNBic RIBEHH Bss sthikgs dewidd 108, periphéral device(s)
WﬁgSSIb e for develogers of a, speech-to-text conversion

apvteleyige(Snt Oyppatap étoragswrdwrrbw@t%?% §pmpsrgeadaple medium
7148Y grafhifNuBsyRiefn 20QRA a tfspla 908. FoiPirYosBY &‘éhﬁ;ﬂmﬁy Sthe @MPonents
of Phonemes that can then be interpreted
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76305 Sotie? oot e sl i et she OBt RS
meke it especially easy for the user to enploy the
handwriting recognition nodul e whenever needed. A
keyboard button or other nea@8 should be provided so
that toggling between rel ative and absol ute operation
IS quick and easy.



[0134] Another option achieving the same end is to

pl ace separate touch pads to the right and left of the

normal centered touchpad. These outside touchpad's

woul d be activated only upon being contacted with a

W0 gd00/87060nd woul d be used exclusively for  PCTI/US2008/084755 .

absol ut e-coordi nate node, that is, for entering

characters using a stylus. [0135] Athird alternative
impementingghé yethad vithe preseait mventions Beposibad afiflet nresestiovention also

ut is interpreted differently
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i npl enenting the nmethod of the present invention. The
nmet hod of the present invention also may be stored in
processor 702. [0102] Portable storage nmedi umdrive

712 operates in conjunction with a portable

WOrz0apdresty | e st orage nedi um such as a fl opPBCTHRHOB/08H75S
ot her conputer-readable nmedium to input and out put
data and code to and fromthe conputer systemof FIG
computen cerpronestd Biat are el knoven wdhdasti qg systen @l Gehillustrates one

plétﬁ)‘fﬁ%ﬂnaﬂcah%e %Eé&rf&dprQéhc&lg}Fig%?eygegﬁ%ﬁ?ﬁ% ?1]1 etfRodiof e Sfeg&t invention.

I nput e conputer syst a the porta .
Nwhepegsherpbitiormsicanalso suffice, Peshias Macirtosidbasedplatforiivavaiiebje from

ATE AP e B Pl B B SO, P BotBms, mut
prbcrmmr pkatfaﬂmst gtherpetsoral (cmnputels,rpostyllslb @tatfé'ﬁlﬁh (tSIExh:ai bamaihyld electronic
PPl of B Shoy S Shon Cufied, ReliPikrise, d e
like. network, a nodem and the Iike. [0103] I nput

[ 710 ovide a .portion.of a user |nte
07 fefA te?Tr%u? e conBaatigh Nihdhe hathuier sySTATL 00 b dnchude
skr%&(ﬂ%ij dfsﬁlﬁy R Pkt b thE mdhitdasudkl BECRT di%BﬁK atdme Ehsiﬁlﬁy, proj ectlon
formatign, or a pointing device, such as a nouse

p
dlfnlaavék%éhlq likekikpyyise.gpy élavlgwpwfrra%rwrwtkw@n nggmozy, 704, may be
usk @88 Rer GRABALE SneBAYT B AAditdh the @&E?onehd inSHEdRs dsew ARDe used
provi de additional means for interfacing with and
inglydipg elphynumpggickeynags) ofter keydnformation:or paxaintingslevices such as a
meﬁsg%ack&udét?lﬂ& QMrsExeﬁi‘td%@étloﬁchY graphi cal infornmation,
g;g stem 7 G 7 includes Eﬁaphl (o
[%&ﬂds“y mmdmt ickidesaacompater progimeroE8whigly 1 arédragpamedium
R AE R o e bt Bl gl compuer o
perfiorm thefragthad of terfacing, of thearesentanvestiom The etprag@medlew cah include,

LY R0 B RN EIEIEE i RO BB PR Ov,
mgm‘aespied diske, RANMosrERROMNEERROMimpgrtetit or efitisal cards,x@8ny type of
mE%i§ Rllééﬁe ?orsst&gg eﬁ‘étaéﬁc %séu%ngﬂhs play component

nt er |

aces an er information that is
[0jb@8] tStatd en aryameiofithe rcﬁxapmter réduiable insdi vy (n%d8r) phomestatingention

o Bive 2 Rob e Vs 5 oL B SRR leed compute

ormeiyropmcelissreaid figr aabliny th€ tdntaitdr pr iniqpdprrosdoe ¢ inferaotigith a human

the use of, the dis 708 a t he i nput. deyi ge
s ot et B g Mecsfats 5 e biiSert IR el ShCiibeare may
in6lMad, egﬂ idRat. llxﬂlﬁdg@@eﬁmwh efﬁedsﬁeratmg dysm&y@d hitl @B8r Zg;a}cati?cns.
€s.a sound C t hat Celve audi o signals trom
fél eisﬁ @Pt"ﬁaltea%é?fﬁ %ﬁ‘éh%%lf} & 1nqludss sothyats for perjosping the method
of/mt@lﬂfadl@rtﬁltﬁevpregeﬂﬁn%ﬁbﬂs Rbcribk@abokel NCl udes out put
devi ces 718. Exanpl es of suitabl e output devices

10108 1A st deyisgion sxstenyfor grespiing agpethedher lnwl@@en{lmmecvﬂ@c

d1§tYo%51%‘«'Br 25CFak Gescribéd a%@vé &:ﬁ 'bHQ%rt@olé@Eé’M%ﬁié deRbEcRGEork6r a
coupled to a network 8 (e.g., the interne. Arenote

copbitation O%nglte énze) of élw fabiewing: at\h@ eriabled ¢ vieea o wirplegsiglephone
Vv

haglggref) eeg et V\Df@xg?()lo %bltd%ew c c)zsg{s%%nedl&?k%%&
PAh® ooampmmvsy ot benlibé; amp@held earr@uteh@svertalglp eleettanic dictionary; a
14@#@%%%?@%%& Sen?&%%l)e H&F{ugﬁgsféﬁ tcsogrgﬂlte?f, & smart phone;
a medmnmmdemnmmgxsal tdmadra a:rdagmé Ividek raowden, a digitel raedia player such
asan %&St g fIaFeI:rGL 7 clzclrl 12 bb tes | aii{ s V\'hloe a pgrsonal

can ﬁ%eg PR o HEGToa 28F

the present i nvent| on Numar%ls ot her pI atforms can

al so suffice, such as Maci ntdsh-based platforns

avai | abl e from Appl e Conputer, Inc., platforns with

di fferent bus configurations, net wor ked pl at f or ns,

mul ti processor platforns, other personal conputers,

portable platforns (such as handheld electronlc

o s o, s T L




navi gati on device; a converged device, or the I|ike.

The user device can also be a desktop conputer such as
an | BM conpati bl e personal conputer (PC) or an Apple
Mac(r). In general, any now known or |ater devel oped
Vi@ 08/6706%® conbi nati on of devices that can c®CTUSNH8/084755
t he functlons descri bed above can be used with an

E;g e of the resent ,i.l on, %0%42;41@50 oft
nagRB Sy ﬁt’slﬁ't ASPYTRS @Fvé ant thF ST IER 1%k SR 5p
con@plliterr @ﬁumeﬁmddmubleebmm pordpm&r(HC)‘lg anpxpplet Mec® In general,

catio i.der), and do Ioade 0, ser devi c
any v e, Sty Gy o of iR B deSish PG Sy i the
ﬁuicﬁo@ruglamg@ hive f:axﬁbeamids ﬁm& El@émﬂ&mﬂsﬁﬁ adine g»reseﬁ‘t ﬁr\g&ﬁtﬁ)nt 0
rta e evli C . evenue arin t ecurit .
10133313#@@%1[6@%1%%1[ pysRpventian cAndS cﬁ%sé‘g rgequegtgd without

chdFB¢, depen@ink GHGShe apﬂu%&@tmﬁ&érﬁaﬁemm 168 Qlsd?Mevice via a wired
di fferent data-ErOV| ers and containing different data

or wirelgssngtveark £ She {RRSterR by Applgas a examplepf @ systiens fyr dpwalgading
soffwat morgaglletdbﬁbgsy this woul d appear to present a

guandary, as generaIIy speaki ng, different preparers
[0148] ReventeShaging/Baa Iy ventiews are conpetitors.
(0 A8 o o%f% PosettiPlomAR Ryl Tp %%%Cﬁf%%ﬁs%g Brovided by
diféandn dataprovidersand comainiai élffmﬂt data stg,lcttms fox/ese @ma modular linguistic

TS S

diffdrent bw@amg offi Exobel data dr&)P xaedtdessamef ¢dnq1§bt1mm\7\§hy whuld lthey want to

t t t t ta b
pob s S i Rubonre e T OB &g foudFtues of an
emboahmestrtbatabamglamphﬁket&tgl th)&‘lsyﬁfeﬂfmvmdimﬂl}/rvﬂib‘hcor por ati ng

| exi,c ta dhird tles
0531 15 e Ebtrition ahaRr s b et ooy B b, astems Glotuding
he%déﬁ Rief)hs GéscﬁBécBaﬁfwé , Svhidhrthu egh‘t&l&?daﬁi \Elélﬁtliaﬂeﬁ sBuctyresltd b
. a one-stop s op [ eno capabi us
m‘r‘?ét?ﬁﬁijp 130, N8 &Y SieLhi &eﬂi%bw BAPORYHYE aé’R‘ "L%IP“ %Ié‘t‘swork for
incREPOEARE aﬂd/dibﬂ>1aghh§1eklaa1tdafa fissethirdpatie§;0148] 4) nut ual | y
beneficial fin ncrn -a revenue sharing é%stenrthat

10149k &) data feaesity pugh,eaerEPEgn ARd decking of fafa fijes fro lfpara_te
solrb&; | i censor of the LSC system and the sellers of

| exi cal data which enables both to take advantage of
[0347 3 ehesteritpsshgeningandsleme capadithfhysipakingar vwide Meyieduefropferming
leﬁéPddtQEd%:&E‘a%aﬁE‘?o ﬂH@KéePQmQ' sparate sources of | exical

data avail | [0 I's this unique conbination
[0148] 4) renmltssbmhﬁmalrfmmcmgaea trernesharingisystern that capfmakigan LSC

entbg&iﬂlte?{ﬂagaglll}sétﬂ % I‘o‘? %§fhktf1eehce;m)§' 6Ethg fLSEQﬁ§8n 5.1?&/ the sellers of
aspect s- namne ata security, one-stop shoppling an
lexiiahdatz whizh |ehahlqs doth ta tedte pinapwb¢ 9f theermimoisadaing tnbswadechy
i r S .
inGo AR ST o G SRIRASHER IR et 2B e iitable
[0B49Y Itdaathas mmna combinbtémtof elements thapmake thel date-sharing nm;de]t afithe input
0Q i an.,LSC_.a02 havrn i n_addition to
el s e e G 91 et Pt orTHEED: SR SHOEH e sqp shopping
an@dérex capabilities! &d&ﬁﬂuﬂlyt-benmtﬁhl Ifi@arRild, (révBnueahiringitarodescribed
code nodul e 904, a |exical database access nodul e 906,
belowone- stop shopping (or ecomrerce) nodule 908, and a

[0 mg EIG!® i§ B afagRth JHekén géitéag LSA wigh 0k eﬁbntlg ahd\@atd-Reurity

are a user system 912 havin hi cal user
feqtyesa (lp padicday therh%ena 904 ingludescam L%&;ﬁ()gélarlﬁseg paditen iithe
c01tn ShehSdeschBYd RRVE BNBRRESh Witk 1d.% QIeXIEBVdaﬁese&ﬁ'ﬁ?hﬁdule 902, an
e graphical user interface can be used to display
the various user interface sgyeens and el enents
descri bed above. Al so coupled to the LSC are an OS
provi der 916 and a | exical data source provider 918,
whi ch can receive revenue sharing information fromthe
revenue sharing nodule 910 of the LSC 602. The
operatlon of the varlous conponents i s discussed

~ATr-a1 ~ a2 ~ ~NA e -~ I T




[0153] 1)Each LSC system on any given conputer has a
unique I D which ties it to the conputer on which it is
used. [0154] 2)Each | exical data source incorporated
into the LSC systemhas its own ID and key, which is
Wo=20099G9619 r om ot her | exi cal data sources on RGIEUS2008/0847S5
system [0155] 3)Except for the user dictionary (which
contains only words that the user hinself identified
actimationvoda podude 2, b fexisal databespacessy modus Plfo A 9ng-stap shioppidg (or
e
ecg&g{egc% E‘%elglg g‘%ﬁé %?cﬂa? ;evg'fﬁe %Ra?fng an%ﬂﬁi 948. glsg o ﬂa%ﬁcfz LSC 602 are

el r Securl
a usl&a!iystcmﬁiathavihg a gfﬁﬁhimiluq&mntklé@cc 9[14)1]51@ usd) sﬂtem ma'ytbe| mtegrated

W#%ﬁ'f é—%lglnﬁ]la% <|3 %?%\9\#? lﬁcafl]lgllﬂgfc’nflg g% re*%g)ltee nlgl{%é?%?lﬂ gj‘] ﬁc’siernlgterface can be

used &F Jislayahe edripas ideh hiterfa@é.ﬁ:?denﬁ.rwmsrdekcebbbd: abovelah o coupled

UL ORI R T SN

reQéHus sKkeinp irFeaiioR From IR revdnld Slkind Module 810 afthe DETS02. The
tinme, the lexical data&fhl es érx,ﬁ be either encrypted
Reﬂﬁ‘@ﬁoﬁ@f""?rﬁ’“%%‘)‘l"memls ¥YSSehAEP™i n use). Moreover,

[otlggyj)g@g&q}l ybe copi ed from one conputer to anot her

because they can _only work when provided a uniq

I0Aé%ie%e§au§égatatfromﬁ1ff¢ram Ipicl daie BROViGaEs Wilkbe oRtaipeq ahd made available

toRhOYeAGEL B siddi thé %e@%mﬁ)hﬂéﬁ it 1§j§s'§alt11d§tﬁat%'r0\flﬂé'r§$f lexical data
installati"on (if t dend option i's not ‘enpl oyed).

squeres (L sepuge Slabﬁhelsﬁ@fp pinngt berrempeareiseda PtsTwise, pne dlighieaty maker

oA HLPA 154303, B AR oM S e USRI AL e,

erdbaslithent safeg@erds date g prayidingghe fodlewingdpaturssinse of how

[Uwhl)ad d 'EQ& Bsc system on any given computer has a unique ID which ties it to the

computer on which it is used.

[0154] 2) Each lexical data source incorporated into the LSC system has its own ID and
key, which is distinct from other lexical data sources on the system.

[0155] 3) EXcept for the user dictionary (which contains only words that the user himself
identified and incorporated into the system), lexicons installed in the system cannot be copied

| and used on another system, because their security key will be married to that computer's LSC
uniqué key.

[0156] 4) When not .in use, all lexical data files can be encrypted using, for example,
blowfish, two-fish, or some other encryption algorithm.

[0157] 5) Whenever lexical data files are being used by the LSC, the lexical data files are
locked so that they cannot be viewed by some outside program or user.

[0158] Thus, at any given time, the lexical data files may be either encrypted (when not in use)
or locked (when in use). Moreover, they cannot be copied from one computer to another
because they can only work when provided a unique access key at initial installation. This key
is provided at the time of first demo use or first installation (if the demo option is not
employed).

[0159] One-Stop Shopping and Demo Capability

[0160] Naturally users may not be willing to immediately spend a great deal of money on

additional input method dictionaries if they do not have some sense of how much adding a

34



 exicon wll inprove data input and other LSC system
functionality. At the sane tine, in the current
busi ness practice, |exical data sources can be hard to
- find, as they conme fromdi sparate sources and may not
O W9a706%en be nmade avail abl e in el ectroni c HCATUS2Q08/084755
[0161] To address this potential drawback, a "one-stop
shoppi ng" capability can be provided such that all .
lextieoni \dﬂllmplwtvadammpumdoﬁmf bB@systent fnttianalitye $¢ the sagCtime, in the
e
cof ¥R TR Priertid o Bl AT B R B A ERUPIA: Al Bllparee
soﬁméstanamay not alwhysaevmb:smh&: ajfeﬂhbdra:hetéclrmpfmatdl ng

c r The |.e ce
of3) Hoafinges s poieha bk & Poerapishonting: Sty e HFoviced
sutthi diidexdciMiate seieeks confeiginy i thélple@ntBSC sfs&hﬁ@n Heffound in one

users wish to dennmﬁ l.exicaon, then it

- locafign. forfyamplepn ap fystaflpfiond %ﬁcowﬂ%?}éi;& P8I O‘Va:l}é% sqfjware, or at

a Wéldfte cﬂe@l@afé@ o %ﬂohﬁm\gﬂdb{ml&ﬁ&/ﬁff 1836callSADSRIrRE. The WA sources
conputer ow ng that, the LSC aegeratus t hen

Pegaigng i eﬂq@equie Ithat s cpservesisphends qownipaded in engragted,format.
(0562 8EskisMsh BUEmb Q%Mrﬁ@ﬂ% 'is‘:ﬁoil@éd o "Adirridg@ XbP'A0r AE Bomputer in

assi gned a deactivation date. Once the deactivation

questios, mganrr@ahaﬁ daxicon fidg willneverdie usghle orornothseammyder Fodlgwing that,
th@ﬂ?? 'a%;?.rﬁﬁkttﬁérf(fet ﬁ'gﬁs theERR UR@ink6:PBRalel & it R Bxeme collection, but the

user chooses to purchase the
SausseMads, fot thatiexi¢nm dresssigned 4 deagfivation date. &nee thesleachimatiomate is
A IR L g o R B 20 AP
colleatiop df thersaichorses tapsroirase thedlexingsl, thea theflovicantie giveg reactivation

h d
T TN (U TR ——
[0863] Adgtrambeas stkmddrd bisorgptian agpaﬁ)atsmdyévp espldaybdifor |tlr¢ présent

unllkel even el key. i s di.scover:
orgient bbb e 8B Bl bt I o Rl Jacaty:
allsdagibiset all heve @.rsyp%i'at@khy% Rhdd én ﬂl’(adﬂllcebmslrélﬁ tian onkglkeytiodiscovered,

make th s an unlikely avenue ck faor woul d-be .
o s a1l naihg compromaety APEOer it S hesh St BaerGptign can be
mhdéQeduirs bhoakig@mhdkl Mhib 8n W Rdly aveénue @N@tadk ferduldsbeetickers. Thus, it
security is provided to ?revent steallng&of | e

i g B B P08 S BT B4 PG5 AT et scurity s

pr(wﬂ@&i to PRVRAt sfEeABRSofAéxGcall BAts UshdiHRcdul@the Qomatien arﬂl}eé&ﬂvaﬂ”(bn (post-
data is installed, it is |np033|ble for .people .

dmp@deanrealmumth@?plwutffr@aml% ¢ date 18 drptalled.dy i appospi e for

peopfe t& &Hak: Jn' adBvatioh ¥r ﬁﬁaﬁ/ﬁtl&l\/&@e of NLP modul e may be
de avail able at the one-stop éstenl Modul es nus

[026H fASthe amettime, aSOthentypefoANEE repsylermayce ra%’@\aéaﬂa*rmsthe Ane- stop
sygtg{nh]gfg}iulg m{l évfrnlif??rr?] R)etfrié g%% %F??%Es &e@crgﬁ& tabov'en'flﬂfs a variety of text-
toesbeut:h,csp&ch-rt@taxg lmnut mnthn@a;i bardsvriting fego gmthm@n;i optical character

addi.tion égﬁ| Revenue
re tonm(?ﬁ%é%ﬂu\@ (Le adfiﬁouﬂryepara on and hosting of
[011583 ReSEin&&m satisfactory for both the OS provider

R8sk e B Snf SR R! S R B ieisReohl 7 Bk e o
provdde ah& HiedOfica) d4ts psiidrs, A TeieQoffiinadia arrangements Icm:lm an‘anged

Oy SiEhaTe(ty ok et B Ly P e s DR BRI R vl rovaly

peidenfagh® HHp/EeBthd pRde ofiedtRinl %)fheﬂ%@ Sy3te) Fhe ERR o ovider would
systen1llcensor can either aid §:the OS . provi der

algfi heagivanye sgall rexalty percentagend lpea#S Bierm Yeopiop E@rﬁl thgrberngid by the OS
. each | exicon purchased. It |% the "win-win" financing

or revenue sharing that wll fotivate the OS maker to

i ncorporate the LSC and | exi con providers to provide

their data. Further, if external NLP nodul e devel opers
adhere to the interface [0167] Payment Method and

Paynent GUarantee [0168] Paynent |s |deaIIy nade over

T " e




[0170] In operation, the user downl oads or installs
| exi con nodels fromthe Wb or an installation CD. He
or she then chooses to deno (if so desired) the '
product, upon which a denp-activation key is provided.
WO 200800806p0i nt, the lexical data is "marriedPAIraSee8/084755
uni que LSC on the system W rds fromthe downl oaded
| exicon are tenporarily stored in the collection of
 proddesdizsctlyror réeeive g sinslar royplgnper¢eatage frs eprbirlexiepnepupdhased., It is the
i G aﬁn%n% ﬁge&%@&’e\éﬁ sHafif %Ltt\?ﬁl Iﬁ&l‘)aé%chﬁf 88 ma[«gjt% Hco%gl%.te the LSC
user na n purchase exi con pon purc
antl ﬂmum pmvmd/:r'aie rproviCEXhamtatqo rRuwtheteif extamdl NSCmodule de‘@i;opers adhere
to?E r are notified of the purchase. A reactivation
@nt) key is provided, and the data is once -
[OB@QIPﬁvmdenlﬂTdatne@awMthentkexene collection. ldeally

reactivagtion key i s purchase, on
(oL P el Reate e e Frab e g s Serpal P28 B pergpanent
actiARDE cORCIST g 1X&6h &Squeﬁtfbh7ﬂi1y fEh@ot&Sﬁdlenf@étﬁdﬁbﬁ%&déMﬁi@fbe
sets of differentjated data o -be nad

prayifestfaciof sharge, Rytthevappde b Tt Poe O aqcEsypliy uidhe pyans

prgﬁfi&i&b termiife dVbPGieh Hatited udehi§ desided. 1A ﬁﬂﬁ@leﬁﬁ@h p@vider and OS
Bl ock data is shown as one unit, if chosen for

prolvidgsiang LSC gystan pymidiet are plhnotiiied othes & puishask 83 kegn mgge go that there

cah 8k hOWshliE 2@ MBwRAlcA ThyRltRes witt bd'praidiliad. bei ng
I ncorporated into the collection of |exenes in the

[03684 tAsra mgfter ebwefathand tp ansaeerthatae téekisods paaployed fyorny 4f the three
a@ﬁeg \Lllle(l)lrllaﬂsexjﬁa? s fOF % ll’éxfc%n Bt gfl ‘EH&SCQQ ge g{;ﬂiﬁk&iﬁﬁﬁﬁ e parties.

y confor e Inte aces escri be ove
Thveaynpédyimm‘aﬁeeMaﬁamI@g!eatmn cothes ensyrescthit egieht party ool bel n¢trﬁed when a

K A 3 WS b WBh 40 0SS o
agrded-upbmsharesdfitiee myBtsens. Al t hough enbodi nments d| scussed
[O?JP(Q:IIH 8?%%;%%&8 4 %er? gowrrlllogcps or P%%ﬂ? legfcogﬁ%heléﬁ#nﬁ?#eﬁ’gg HAHE
mkthlll‘e@lun €D. d&arshe thes clﬁesﬁsm ddnhS@) socdesirddinthie @cdduhteupon which a

i.ed. wiith, e ess .t.o . users nd Learn r .
deg?oﬁaé: 1V‘ft’é)ﬂ écﬁ%bsé) ov1ﬁliqqc Fﬁgl}l%%oul)t tgg zexvsﬁlo aéa is, ng‘ tz)tlg unique LSC
orfthe sy3RaE dWorils SofEhé dswnleddpd RRizbh e Item}mrarﬂy stofEH unsthe fcoltection of

exanpl e, both t er - based .and, a, hand
lexgnaesin glﬁ SYSteRn M tgggeggf R;:élpé £xpires the data is g@lovgﬁ frqm,that collection.
[027Q Idm]? Ghsdr Q?qa\ﬁﬁﬁénlq{u&hh@ﬂ&ﬂ@fﬁie&x U@ntﬁm&meﬁgj thetOBprdaider, lexicon
use or the collectjon o In the syste
Rt 110 TENE RO e 5 OP TS TEFORTR e VAR (Dermanent)

ke§7(i§ prdbided) a.ﬁdlﬁéfdh@'i‘s oric® dga8] inbsthorbfRe irt® He 1@k ,collld@ﬁoxﬁ alﬁ&lly the
basi c framework and data structures coul d be ap

repalivaiipnthey ixgprehgq emtinsdthpugh offfinctngessions Bate ﬁb‘weade Svailable for
thbl WM&z ackdip! ement ation for non- CJK systens mould
reqU|re a few nodifications, as shown in FIG

[0 72 75t uRtTanayzchelase vihiohgets oF difarentiased datie to bedmde@awmancally
a\}\;é.‘galé‘céﬁffvh{c %g%&gﬂd%h DRt FRPBlobIN R, tHEFé ivad SMQ:H!)I@C Block

ce Wwth text streans, preferab
dMEQBESBmuemeMmhnﬁ@msmdhdhﬂd%@rthography of the

102 PR e R o AT SR SE PR it Blthe

ina@rporated mtﬂelcnkjﬁnorﬁ alﬂexentd:s frf the systelrrom dehmbézi] 4 egslist embodiments.

a_rogani zat|

(0 B ons P 1B R e PRI leal P st Bl e

mCB‘rfaW’S&IEschSecbzﬂioﬂ@ theymy.a)l tAdeadvdntdge ,of thh dexiicakdatd pookqide die
and speech-to-text nodules interface wwth the sane

linguistic SFVISHSRBIH-c streans as in the CIK version, only
in this case the representat5 nis nost |likely not
going to be actual spellings™but sonme form of phonetic
or phonem c representation. Because of the phenonenon
of hononyns, it is inportant that such a
representation be nmapped to each and every possible
mord when spelled out . (For exanple |n ‘sone Engllsh

- oy o,

o o T 4



[0182] Furthernore, enbodi nents of the disclosed

nmet hod, system and conputer program product for

i ngui stic data managenent may be readily inpl enented,
fully or partially, in software using, for exanple,

VoD p@wen70619 obj ect - ori ented sof tware devel opn@PeT/US2008/084755
environnents that provide portable source code that
can_be used on_ a Va”}%ﬁﬁ(ﬁ comput er, pl atforms.

101551 &t anathey emiedineatgen el langypessican by weorparalqd e %éﬂngwstw
sysidiid. EhoREHleRUIRHERY diRuSQH 3F R MAAUGEUsE@ b tHe R8s BF Efst Asian
data managenment can be inplenented partially or fully
langnawal?m& adyserpgnany of tlwgpam'ﬁeof the bingiptis $es(ifas Center (LSC) can
%t@eq\é@uc&@ﬁo%era%cﬁl@&m&@ bEYRLY ar%{xag%g,f&n&@dlﬁg those

be I ement ments dependi ng on the

wl@pewdtnwﬂystgms erfefhaaqd@mcsymc &g alphabatical sofiptt Hbus fqteemple botha

co%n?ﬁetﬁ véel érné%lshag?ﬁeﬂp&éctr%nfc d%wgé gzgsgc?vggl?rtl ﬂfﬂ% gég cgul{i%@apphed to

Wesyest Elrrg@gesn QT Ou’(us lend, elok: da@d:sedfqmretcsllerfuon hélemdsoni the system

Rl e E R R

[0EM6] Fosthemostipad, taayanlmm fxamwvatkemd detaetrmqmels Sopkl erapplied as in
S ctur e and/or so by, those o

‘h“o{:ﬁ# H%We‘i?kﬁcldwsﬁeﬁ‘ SE1og], BRqVE: a%lf"é’e‘éff’t “‘%’P&FFP?H%“ for non-CIK

sydteticivbidd adquides tet bdifitationg s semieFEG.I7.and wWith a

B R N T R

méthciGhSuedw sl mpﬁuerﬁy&wﬁmexaﬁfémﬁ@ mﬁxﬁmy @é;@@éﬁea mrtﬂéduﬁidard
for |I%UI stic data managenent can | e

men
orthpgrapy od thelangyegsdn guesHon Wﬁéaquge% P% etiers, Wﬁb‘é‘@e tested against
th&AGPHSI6Eical ParsRa6: a‘kltuapéﬁeﬁﬁxgﬁ QAIERIHEES froM the CJ K system in that the

m cr opr ocessor, Al'so, the linguistic data
Clpsysteareipploy § seraapizationibuier (Riegn.damaiber thelikene sensesenidhesounds
ofWthQ% Béﬂm ngﬁﬁamlﬂé RETRLRA e&ﬂ'&H&*E&EotﬁﬂgQ&t%dﬁles interface

AVA script, as ar source resi

' WIﬁethvwnedmn@f@phme@sc smamaatm thnCIIg gersiop,cuplyl in éhlepﬁ@e thded

reﬂr@se O% Etggcg rB? E&ﬁ%&gﬁ 2 O&]%lgsﬁylblhﬁ% eﬁlﬁ% %or}é dﬂsgn oir Bﬁ)netlc or

phpllrp)usc mtelsgntatmodiimuswf thy phtr@nmorh@fdmnfowms,umg unmriant that such a
n 0

repg*gséa?te{rfnaﬂ%gﬁe{@x% FT)D ﬁ%eh aan%ceglg d)?@s{lb%e Pg{ \%enllggrl%ﬁg[f (For example in

somk Eoglisbdiabecthicot andiranght ssuid the sama bst lavethe s{uﬂdﬂtbhelhtc is,

th anrent that t e rQvi de

e, e SR P i sk S P B Ve gy To make s

possylslé, el coliedion offlenénes ip tlteg;lyaem Pius ey hafm notl onlygictual arthographic
%Eta a ment. Wiile this Hvent has bT—fﬁ'@' b

SPelBagS DRl RhQREIBiG;StRARt sastvalantsithal weyidhs re@ﬁ“‘é oft ﬁ‘?’étntP§Pe°° or

spédch-tGteRMnORIN. Simdbrly By vatibi ﬁma;tzdlﬂfcemcluﬂmhb tbitipito eepSesent

nd variations wo be or a rent to those
m@ﬁca?wm deoipnsi %?tﬂ SEhREaR JSPHE SV iR 6T @e language)

and BRdremit YepresthRAES uded 11HE ?ﬁ&ﬁnﬁé $tre@im§ thtcab & THRIkME6hs of the NLP
nodi fi catl ons, equivalents and variations that are :

magjules itmthmentsréwri vith g LSCope showvnin FEG.j 7 (Rigte thetif theaimpftbe
syéfmﬁtwekes &y R ﬁ&qdé Cgllsl;assﬁtaﬂgcttb QAekifeThitds€ Hﬁﬁl&e‘?ﬁ tRad character-

I mporting | exical the nethod conprisin
bagedantenfaca govld alse 91: inghuded asrwvas e qase Wit thektVK verseonlexi cal

[oﬂg@/ ?\n%aﬁa p?ur H#rﬁ%jol%n&ﬁém{ ‘i?ecd% da‘?@&ﬁ&utf xﬁ&ﬂ&dg i could be
applindrte speGH ngbwd)mgmte Fof matameub)aimdcylgofserl 1epw,anotd¢baposs1ble to
and ch C eln rk
ssielRRusePihetbhoh SR RGN, 88 Pl FRSRddeey Rupy. Doine
type of that conponent 37 prow di ng a header
section including a reference to a data structure
description having a plurality of data structure
mar ker code val ues, each data structure marker code

val ue corresponding to one of the plurality of |exical
mar ker codes, and sal d structure constltutl ng one of a
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2. The nmethod of claim1l1l, wherein the |exical data

i ncludes at | east one of the follow ng types: stroke

count, free-endpoint count, radical classification,

core conponent classification, word class, word

WQe1943%19 cor e neani ngs, sub-neani ngs, i di onBtTE52008/084755

usage, synonyns, antonyns, sanple sentences, usage

not es, etynol ogi cal information, second | anguage
sogtedlil b instyweive.aspbcidly d;ﬁidbdcamg ataxgsnt thatrth¢ wse haddarge 8r sufprising
gagqnl’vggf{ebula?igsgrghtgi?lé ?liag g‘snog l:l]n gmlﬂlgsﬁ@ond 12[}1@“%%% Ilgagners) Grammar
or spatjng 2$$1stgnce would aldoi helawmgabtccnnttheﬂy,rmmsthdt eachrvagé mpuhwgould be

ut. fr unl i one or
eyt G b EekcdParstt bl ot meltiin By PlosfTed finfisfom coua
thé‘ratﬁoﬁ ®e flagded GOr&avw\m,dﬁa 963&151‘& mﬁialﬁa’s c6iild be provizled on-the-fly in a
data_struct er nmeans enerating qne or,

schpgpi@ Mgt Pt o i Ctno e Vi BTt ffeomdo P Sories. anc
as@bmé BEthé Biticrakiedinipht SOBILLERE], the userRbuld Moktup wrddidkréverse, as in the

st orage _secti ons; ata structure indication

Clevsstion. & shorgthersiererygond spmberof pessible inigictionsy adyapiages to applying

subigh prdabiefodl RashetThBO € TR S4ulshiAYaS ihat parallel B84ehttained when
integration means for integrating the stored data in

implementing 1CEt-eremed L¥et i on into hierarchical data

[0$79] Y& bubirBary, an LSC AAIE&BBhOAR iNRA B tHoBS arfdl AL NID 1ﬁ'<§liules for
aggregate collection of |exenmes, said collection of

lamgelﬁmﬁletthn@&@mghameag gndslj,ateen of all search keys and
oéetﬁﬁlgﬁﬁ %le 5 rgtf'?z;t@d fh 9 ste d3&i0eE éfﬁ&z@ lma?%% ?\Tpﬁggc‘i {r&hole or in

er wt cross-references to t [ 'exica
pagton pxslestoiparfoum @tprmqmmatkcbl}nguane d4ta madagement task. Further, it should be

apgﬁegiia%'& Hab e slEB Mot oﬁEd AS% %ggloé Ptfo rJde b&2 %REI% Br LiGri¥HEd

a su eX|ca
proesws. Alsy, tlermeedesses) nadulzs,tang anissdlesanitbs@in tbtf vdrexs Sgures of the

err?o?)t(i@ien?saa'b e‘?}ﬁ%), B/ea&lﬁlqbtﬁwjfb%ss &%!IR) é c%%rﬁyqte %g&%& d&tmagrti)% co-

I on correspondi
lotﬁ:allmasmgkslpgwmssedorfsgstemse by the user, wherein each

l“!,@jggﬂ? aor rn‘fsd? ndseéﬁtﬁ dfﬁ@%ho tc'g%lglgi% Fgrgr%pé upia(lsgo software) for

lntgmsﬁchaatmtaﬂgeméntyma)dba)hijﬂ@teb @Y laIggneaal- pmr;tola@gmmmtar @ special-

PSS ARG I oDl LS80 8B S, v

cifctit élbﬁﬁmtl’lﬂl ASI otiothealntdpeaal dguidfa digiwl sighal gvcessbr; Hhardwired
sai d al dat a sources such that all said

ur
elfrfayme ShiceIeAPR! tigh o7 adfasies fnePter‘tﬁ‘c“‘ ta@rtaﬁ@ntnﬁ%@swrﬁégﬁgsuch as

a ISP, FOGIAC PAEeM theétsked n% féess capable 6f 1ﬁﬁiléiﬁént1ng the
nmeans for di sp d&Bng sai_d cand tes for sel ect

|
fupgiions arefery d?ﬁwﬁ Fedp ‘é?éé’Pé‘FPdefﬂ émplementieppgiments of & method,

sy SRS Bl %a@t o eﬂr@ddcf‘ﬁr IEARSic 19k nB8ARARRL NY @
sunmar abl e i ncl udes a basic nature and
(08374 Faghesmozsy, prebqﬂami:rﬁwﬁﬁh@@aqloseé HietASYEeDr g cPmPYiREProgram

pr§(¥.§>t ﬁmin@ﬂsqic data management may be readily implemented, fully or partially, in
software using, for example, object or object-oriented software development environments that
provide portable source code that can be used on a variety of computer platforms. Alternatively,
embodiments of the disclosed method, system, and computer program product for linguistic
data management can be implemented partially or fully in hardware using, for example,
standard logic circuits or a VLSI design. Other hardware or software can be used to implement

embodiments depending on the speed and/or efficiency requirements of the systems, the
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summary di splay means for displaying information
contained in said summary table. 4. The nodul ar

| exi cal systemof claim3, further conpri sing: _ a
tabl e of norphol ogi cal derivation rules that

e RpHews¥Ws i nfl ecti ons and derivati ons possiPOITAISRYB/084755
each type of word class found in a Ianguage

correspondi ng to the | exical data

pagfispignmnetine aid/ %&r@@wukah%&ftwaaee%hﬂé“@ge Spfatg@r wr%omqeasor or

mi%fo@&ﬁp\ﬁ&@yﬁ&h bemp AR A IEMbddvhbMElof tRE ABthed!lsyRém t&d Eomputer
i nput t he user using said derl vation rures

Progre Pfﬂﬁ‘é?tcf@ﬁ Linguistje daiz meppsingran be Brplemenieddy heﬁd&a{e@nWOr software
i’l\%raﬂkawvﬁmrtlzh@ﬂ cfevélbfie%t ?Q&ng & sﬂ’ﬁcﬂn@s tdé@icésrhfrlh)‘:ép Ed3vakOhyhose of

rresponding to saird text 1nput y t he user,

ordihary ekiH in the asplwblmart &oothe ﬁt@stm\qbd@ms provided Bergintand with a
geH&gleoqu ﬂnm&%lgdfgtecégﬁlﬁﬁg (Q lltn?lgsticeiﬁg me collection

Ing. I ect n or derivation i nput
[0183] tMireays B embodimeiit of the dusblasedl esthagabysteys tdheonfputsr arogram

producI f'(J)r f Stllg % rnllaﬁlge?nenéca;l Ib{e ‘T’r%pl%x%érfteé) fﬂfsg)ﬁ\';%rfe %{(ecpgld %h 19
anal'ysi's nodul’e" 10
pragtmﬁmad gmfball-pu@nal PRPURH |adpecmi> purpbsexbnmmdr aeitoprobesson or the
sa uf.fer. a orti on
b Pa g ie i Blledbis sHFme tndBufods ARbke irifimepiiiag
progaa@mbeddedion aqbe:rsonaatomputdr whehsas arJ AVtAl@ ocCGhdcript) ad a)l'elsm,lrce
i.n the | exenme coial ect |

resifigg B p SPLGFAT BEPPRIGH POSPIEAg: o5 HEURRRR bes it a godieaed proSessing
sybtBndékd likeCThd ﬁ&tﬁ&&&md systemsa:a.ﬁ bls6 be Dipidthéntall byl h@sically
interface to 4131) gser to sel ect V\,h#‘gh re@a ni
ingpgpqratiigdhs Bethads h“ tl& Ria mgnageRaAPe ASAtrwang apgQn haggyvare
sySteR ERPBANPIADEInsuter YSBYars Brbgfafrﬁﬁ@el%tﬂimc&ﬂ@fbhﬁ‘;? ahdyer translator

user to associate |lexical information with said

(07844 i thegeiprss enmarest thakthere iyagiadadiin aegordanesipsitiuthe Rieagny invention,
a hEKE fsten?AHd computer program product for linguistic data management. While this

invention has been described in conjunction with a number of embodiments, it is evident that
many alternatives, modifications and variations would be or are apparent to those of ordinary
skill in the applicable arts. Accordingly, applicant intends to embrace all such alternatives,

modifications, equivalents and variations that are within the spirit and scope of this invention.
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storage neans for storing said new | exenes as user
~data together with any said additional |exical data
associated with said | exenes input by said user,
wherei n words and characters not corresponding to any
WOt2p8P/07461% he | exene col | ection are identifi eRETAFI008/084755
stored for later use. 6. The nodul ar | exical system
of claim5, wherein the additional |exical data
i ncl udes one or nore of a CEAMME reading, a neaning, a
second | anguage translation, a definition, a word
form a word subtype, and etynol ogical data. 7. The
Whatdsitlaimeddésti cal system of claim 3, further conprising:
means for uploading user data to a central |ocation;
nmeans for perform ng an exam nation of user data from
1. aA piethod ifortpyepafingiselrigpouting dxénahdates theeplzddi qoglppiaing'er ns

r or ]
e oning Ry DROF R e} Bl P OB Rl Bprecorss
eadtateaoﬂdemvmgl phedlityusfeompoiidnes mﬁsdae]mtommmﬁlclrrésbmdmg to one of a

ﬁylfgsgex}?gtfa%)at?e A r"ggbﬁia%}bl nu?lgrarl%mg %gt%\g}lﬁ?gexical marker

coaat&fdsp@ldmglt@ﬂ@ma@:m aasopt of that oomtpbnetnt]e | exi cal
dat abase. 8, The npdul ar | eX| m of clajm3
F r PROR B o RAMERS ISR It JA TR aeporplipn having

pliifali§ S WAE Birfediré mhike£Sode MaluB bach rclat!d%ﬁ‘ucturgﬁﬁuﬂ&r E&¥e value
decrypting said | exical data files when said files are

COTRSRPSEINg korfne RE s PRy phlekict]gnaskar godeg,and 531d giggcire pqngltuting one

oﬂmﬁﬂpl%‘&{s‘(ﬂ&ﬁg R R6mpIBx/MR3Barchical struchfREr €i n sai d data
l'es may not be exam ned or ot herw’se expl ored via

appllmeﬁtlpbﬂ@ leyiqabdatghan t he system and
transforming the lexical data from the first format to a second format different from the

first format by assigning to each component of the imported lexical data the data structure
marker code value corresponding to the lexical marker code for that component, such that the
lexical data type of each component can be recognized and the component can be stored
according to its corresponding data structure marker code value; and

storing the transformed lexical data in the data structure according to.data structure

marker code values, the transformed lexical data being stored in the second format.

2. The method of claim 1, wherein the lexical data includes at least one of the following types:
stroke count, free-endpoint count, radical classification, core component classification, word
class, word subclass, core meanings, sub-meanings, idiomatic usage, synonyms, antonyms,
sample sentences, usage notes, etymological information, second language definitions, and

second language translations.

3. A modular lexical system for searching or inputting Chinese-like characters and words, the
system comprising:
linking control means for receiving input from a user to link or unlink one or more of a

plurality of lexical data sources, each lexical data source having an independent data structure;
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wherein proprietary |l exical data is safeguarded

t hrough the encrypting and | ocking. 9. The nodul ar

| exi cal systemof claim3, further conpri sing:

means to enable text input candidates to be | ooked up

W 2M980W610r d havi ng the same meani ng in an RCTARSAWE/B84755.

| anguage, wher ei n whenever one or nore bilingual

or nultilingual data sources is incorporated into the

sys tidaptryduse gensration mepnsfar mp@gng/w oa mosthdptmgiaicrdsder storing
da{ag‘%ﬂ}}a eor&rﬁ){rtgﬁ]lttg QQT&aI laf hé)ﬂlraﬂg_gfr' @%&ége sections;

f i | tata steedure infdgvatidn ntans lfwrgndwatldg 8 slauctire of the suotedtdata in one of the
da Fdl datﬁosearch results are filtered by sone

@rs BisEN0%| ected by the user, said criterion

I ncdatd imeprationIntand fod iwegddting tuuxtaied:dlmm,eacmddmestmhgqosebninn into

ro noun cl ass, menbership in place nanme class, a

h“'? @@E?éﬂﬁ SEYHYFs, and a technical field of origin,

V\ﬂ e é@grﬂgahhgnfeaﬁslﬂ)lg dréing bh h@i@gpe%néﬂtldﬂﬁﬁle¥ér?és saitddlideion of
characters or words corresponding,to the filter

LexgEigh PORPTISIg A0 PRETERADH ol SPER K3 RI GETeRRRtoE dpi3ifayng in the lexical
dafaWbirB&y, tog OB Wit &8ss-referencesit® 8@ Jexi@l ddt®&Jakdeg inAPhich said keys are

characters using a conbination of a stoke-endpoint’
foyndy ue pair and recurring conponents. 12. The nodul ar

| ex HEﬂ%naﬁb{gqﬁl@éHs%r debighding; in réspdie fo &BMRPSA fBset of lexical data to
means Tor col or-coding or otherw se distinguishing

be tugads; I nput candi dates according to a criteria, the
Cr ' gr%'éflsafof &Qz!lt_ ?'aﬁgct% dibsBlIGexdal WRS, Lail |a@t§/§5f:g\§9155gt comprising a

ass in of |exical data source )
sulmgbl@ﬂ the lek@m @d\llectmswempolﬁdm t9ithe lexicql detaiablesigsipratesi faguse by

thé.@s%p %vher%fn d&cﬁ' Pécf;%' cggesigﬁ’c%% Qhﬁ(ﬂxe i€ 6(1] ;ﬁl%holg%gﬁ \/S\lleafrﬁ} lﬁ:y for which

cor respon aracter stor
thesmtrd:vgymlmuﬂn@pomdte charasterpir sweboljérts having an ofthographic realization

an?0 cﬁejc? it onaF fexfg:?ldd%ta V%fovﬁiewalraqheo 5ri§ﬂa%irngfe&%ron;di splayed on

retr1eval means for retrieving individual records of lexical data from said lexical data

sources such that all said sources may contribute candidates for input to the input means when a
search key has been provided;

display means for displaying said candidates for selection by the user during word
search and text input;

summary table generating means for generating a summary table that includes a basic
nature and characteristic of individual lexicons stored in the system; and

summary display means for displaying information contained in said summary table.

4. The modular lexical system of claim 3, further comprising:

a table of morphological derivation rules that delineates inflections and derivations
possible for each type of word class found in a language corresponding to the lexical data;

a morphological parser that identifies possible word stems and corresponding citation
forms out of text input by the user using said derivation rules; and

a morphological generator that converts candidate words from their citation forms to the

inflected form corresponding to said text input by the user,
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14. The nodul ar | exical systemof claim3, further
conpri si ng: a graphical user interface for

sel ecting whether to group characters by radical or
core conponent, the characters being classified
WOecHl7t t o t he sel ection; shortcut neans t@ﬂ&&%’g@?“ﬁ
groupi ng by radical; shortcut means to trigger

o Sty RS COPREE Y sommst e B BR Pt s o

th@lexéhecdlie@ibn@hd &kﬁ@%to%dobnﬁhﬂd‘c&ﬁﬁ 61 deri@ationafsls by the user.

classified by that radical or core conponent follow ng
“in the row, wherein |ists of honophonic

candi date characters are grouped according to their

constituent radical or core conponent, and

5. \ibereqdular jexical ystemoslainn #i furthes SOMPEAYRE are gr ouped

ac C Qrefi Mkt brrdr 6 HoRfAsg lsrwsm ipdlite@l or core conponent

of the first character of the candi date. 15. The

nod@h aralysiscpedule gyatomatienily @nalyze said ippyt feprbandaempye fsqm gpid text

| k5ofi8ghoS! R o RYATR:

i Db e BRI ol %ﬁi ot
defarmipied basmb om baididerivgtiert fuls sndthe gitation forgisén fhie dgxeme collection;

m st %kc%i%i text buffer {0k {n?a[lmhggd)rﬁgﬁé Jtheé?n %x?gs\xﬁngdehﬁf‘éi

representati on or spelling curacy required
lexempst ti ng text using said systen1 mhereln a user

WI t ) flgg"t éng{ecc lr'lurs%dk%ﬁl#:eq? arb?eotpe Xe{m sefe tv)%lficl% x;cc’]:m rn?n\ég)%g ons to
reﬁﬁf&hdadd/ﬁ)l’mﬁplemaﬁ&ydmohs gi ven f evver candi dat es

durln ' ica

cl alar.?] tllﬁ US%I' dp}ﬁ{fﬁngQ% ﬁnaq)ves (S USCI' 0] assoc1at¥, ?CXIC& m%ormatlon

with said remalmng portions for storage in said supplementary lexicon; and

storage means for storing said new lexemes as user data together with any said
additional lexical data associated with said lexemes input by said user,

wherein words and characters not corresponding to any entry in the lexeme collection

are identified and stored for later use.

6. The modular lexical system of claim 5, wherein the additional lexical data includes one or
more of a lexeme reading, a meaning, a second language translation, a definition, a word form,

a word subtype, and etymological data.

7. The modular lexical system of claim 3, further comprising:
means for uploading user data to a central location;
means for performing an examination of user data from a plurality of users to determine

repeating patterns of input for incorporation into a communal user data lexicon; and
means for downloading said communal user data lexicon fo; use in the system,
wherein the lexical database can be continuously expanded to include new words,

proper nouns, and other terms entering a language associated with the lexical database.

8. The modular lexical system of claim 3, further comprising:

means for encrypting lexical data files when said files are not in use;
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a graphical user interface that enables the user to
choose the type of encoding used for input. 17. An

el ectronic dictionary conprising: a processor; a

menory coupled to the processor; a plurality of
Wex0g/8106%at a sources stored in the nenory; XATAERHPE/084755
coll ection; an activated subset of said | exene

col | ecti on; ) ~an output_device for displayin

i nf senrs fopdecryiphag said lsuicaldiata fles whensaid fdesreia ve apf

Pr ORRER0br locking s lel AR Hata 1 Wien dBErybBRHAd i Ak,

r eadl ngs, nak:gg sel ections on the output display, and
opemaeieingpaidrdatadiilesmapmmit be gramineshrofherwiseexptqsen vig apilications

_oﬂ%ghggﬂgﬁxgbﬁgF@o the processor; and char act er

aw S representing constituent core
c onheeint [gopriesety texical datedis sdfbgarded throughehcawpptiemarsl locking.
stroke val ues, and endpoi nt val ues wherein said
characters and conponents are classified according to
9. shihe atcelulankdpioalrsysten wiitlamnal, fodlen comprisiggnponent s,

wherein the . lexical data, sources .ar,e i ntegrat I nt

an Tgr St ey iR Rl b B R Ryt B same
m@RRdg i andlfethateingiage, dat a sources are chosen by a user,

sai d _chosen | exi cal datggsources @Le val.i dated far

sear ORI H 8 RO JEInSY PRETULURETA) 7t gources is incorporated
intd@RCybte! Bel user Bsh find words via a language other than the target input language.

10. The modular lexical system of claim 3, further comprising:

._ filter means for filtering word searches so: that candidate search results are filtered by
some criterion selected by the user, said criterion including at least one of a word class,
membership in proper noun class, membership in place name class, a frequency cutoff, and a
technical field of origin,

wherein the resulting filtered candidate list includes characters or words corresponding

to the filter applied.

11. The modular lexical system of claim 3, further comprising:
means for looking up characters using a combination of a stoke-endpoint value pair and

recurring components.

12. The modular lexical system of claim 3, further comprising:
means for color-coding or otherwise distinguishing text input candidates according to a
criteria, the criteria including one or more of word class, word subclass, or origin of lexical data

source.

13. The modular lexical system of claim 3, further comprising:
means for displaying associated lexical data corresponding to a word or character stored
within said system when the user places the cursor in mouseover mode over a word or character

displayed on the screen.
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WeR8M61D data associ ated with individual ONIYEEZ008/084755
via first linking information, and the head character

of each conpound is noted and |inked to the individua
character data via second |linking information. 18.

The el ectronic dictionary of claim17, further

c risi means for .inporting new | exi cal data
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15. The modular lexical system of claim 3, further comprising:

a set of alternative reading fields that store lexeme readings with less precise data,
including less precise tonal designations or common spelling mistakes;

means for indicating a degree of tonal representation or spelling accuracy required when
inputting text using said system,

wherein a user with less secure knowledge of lexeme tones is provided with a greater
margin of error during text input, and more advanced users can be given fewer candidates

during text input.

16. The modular lexical system of claim 3, further comprising:
a graphical user interface that enables the user to choose the type of encoding used for

input.

17. An electronic dictionary comprising:
a processor;
a memory coupled to the processor;
a plurality of lexical data sources stored in the memory;
a lexeme collection;

an activated subset of said lexeme collection;
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a data structure flag stored in the nenory to indicate

the structure of the data being stored, said flag
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a memory coupled to the processor;

linking control means for linking and unlinking lexical data sources in response to user
input;

table creation means for creating separate tables for storing plain or block data sources;

data structure creation means for creating complex data structures for storing
differentiated data sources;

a data structure flag stored in the memory to indicate the structure of the data being
stored, said flag differentiating between plain, block, and differentiated data;
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a collection of |exenes including an interface to data
inthird-party dictionaries and an aggregati on nodul e
for aggregating data fromthe third-party

dictionaries; a collection of |exenes organized into
WortInaedus gr oups; a character | ookuPGHIHIP08/084755
pernitting the | ookup of characters using a one or
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a ating nodes. 22. A linguistic services
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20d WW%IZF‘!)WEWE services center for learners and users of languages that employ

Chinese-type characters, the linguistic services center comprising:

a phoneme sequence interface that enables said linguistic services center to interact with
a speech input/output module to provide a spoken word input/output method;

a character interface that enables said ~1inguistic services center to interact with an
optical character recognition module that converts written text into streams of individual
characters and a handwritten recognition input module that converts characters input using a
stylus into streams of individual characters;

" a collection of lexemes including an interface to data in third-party dictionaries and an
aggregation module for aggregating data from the third-party dictionaries;

a collection of lexemes organized into homophonous groups;

a character lookup module permitting the lookup of characters using a one or more of

radical, reading, or the stroke-endpoint method of the character lookup invention; and
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a one-stop shoppi ng nodul e adapted to permt users to
access the | exical databases froma single |ocation;

a graphical user interface for obtaining tenporary
activation codes enabling said data to be incorporated
Wepuepweidly into the systeni s | exene col | ectACaAS2008/084755
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dictjonary of claim 17, wherein the input |anguage is
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center of claim20, wherein the input |anguage is one
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a plurality of lexical databases, each lexical database having lexical data prepared and
imported from a lexical data source according to a hierarchical modeling language for character
data and word data;

a lexical data security module adépted to encrypt, decrypt, and lock one or more of the
lexical databases;

a lexical database access module that logically associates the linguistic services system
to a machine on which it is stored; |

an activation code module adapted to generate a unique temporary lexical data
activétion code for one or more of the lexical databases, the activation code for use in
temporarily activating one or more of the lexical databases for evaluation in a demonstration
mode;

a one-stop shopping module adapted to permit users to access the lexical databases from
a single location;

a graphical user interface for obtainihg temporary activation codes enabling said data to
be incorporated temporarily into the system's lexeme collection;

means for terminating said demonstration mode according to the pre-determined time
period and removing unpurchased lexical data from the lexeme collection;

means for obtaining permanent activation codes for said data;
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means for notifying input method provider, operating system provider, and lexical data
provider of the purchase of lexical data; and

a revenue sharing module adapted to share revenue among a linguistic services systém
provider, an operating system provider, and one or more lexical data providers, the revenue

being generated through the purchase of lexical data by users.

23. The system of claim 3, wherein the input language is one employing a letter-based writing

system instead of Chinese-type characters.

* 24. The electronic dictionary of claim 17, wherein the input language is one employing a letter-

based writing system instead of Chinese-type characters.

25. The computerized dictionary claim 19, wherein the input language is one employing a

letter-based writing system instead of Chinese-type characters.

26. The linguistic services center of claim 20, wherein the input language is one employing a

letter-based writing system instead of Chinese-type characters.
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