SYSTEM AND METHOD FOR CLASSI FI CATI ON AND RETRI EVAL OF CHI NESE- TYPE
CHARACTERS AND CHARACTER COVPONENTS RELATED APPLI CATI ONS [ 0001] This
appl i cat iwo 20é9%i70ms5t he benefit of: U S. Provisional Applpctatseas/odeyso

60/ 990, 123, filed Novenber 26, 2007 and entitled "Method, Apparatus and
Software For C assrfyr ng Chi nese Type Characters and Charact er Conponents
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Approach to I\/anagr ng Er
El ectroni ¢ Cont exts” and U S Pr ovr sr onaI Appl i cati on No. 60/991, 010,
filed Novenber 29 2007 and entitled "Method, Apparatus and Software for

i BDARRLICAMIONS r act ers and Char act er Conponents to Facilitate
Cl assifi catr on, Search and Retrieval", each of which is incorporated herein
by ref er6oid This appslcamn daitng. the-baaie it Q‘f: W&ErDNVENHII z@pl{oeﬁm}loe@ﬁﬁ%%ﬂ &t s of

of 1 AnguigbNerRe B, 0 HaEAIET et ar Rub e Sy S e PR DR B par ot us
for cl as&hﬁéébﬂ?/p%hﬁﬁt‘é&ri Mmecm@dtacc&ﬁpmeﬂ@ t F@élﬁtaﬁ@@lﬁhdlﬁclﬁ@h S@wfatridng

conponents to facilitate retrieval. BACKGROUND 100031 The Chin
Japanes&etti@naBah).S aﬁmvmoealrmmgetwrawgu%%@ Hiby ElladrMevembsn 264 %Poﬁsﬂé@l epfitiadi ng

syst ens | o h n ar i on,
el ar s MRk TENEAdE e ChiiE IRRAEES o K13ty o] BloBighic
native adnidxtst biad Ursese@dahenmljpeeamn% 30199 D 10nfi e Nayembdhzs @00 Atrder
characters are referred to as_kokuji (Japanese-or.i gi

( Kor ean-e8it @ﬂ nYlethqd, LprAdHs o Refhusre §- @ﬁrsgﬁyrng @Ha?%cfyeﬁs&ae&f‘éﬂe@
Chi nese-@rl.gid (Fcﬂxgpo%ht@ & ?aé&ht% Etdakion, ?Q@tﬁé\&[‘o BlchTHAGI BF S are

SO nunerous an erate on rent princip es rom Wesfern phonetic

al phabetisgorpdrated heeedn by vefgrendedentsantiegd to cl assify them systematically.
(For conci seness, Chinese-origin and Chinese-like characters w ||
hereinafter collectively be referred to as "Chinese-type characters.”) In
Ianguagmmy-@ﬁgm such charact ers-notably Chinese, Japanese, and
Korean-that need continues to be felt today. 100041 In one conventi onal

t echni qqaoozs] drobatimenta vé therpaetient mnartro;a r@lramnﬁraam te harclassifieationsAnd getgieval

conventi set ,of hara Ier n

i et + onaiagepg it e el 5N o dBnd Abefgustor Wakihhe,

radi cal sCighRkayRschab@iky gid théie Renstisuddb rdchgingoiipontntp e Kasﬂnfmé tdtii@adl.Chi nese
dictionaries sonetines |ist 227, 187, or 154), target audience (sone
nodern dictionaries for nonnative speakers use fewer), and/or whether

al t er natBACKGROUNIbr ns are counted separately. The order in which radicals
are listed in dictionary tables is determ ned by their stroke count, which
i's the rooes]rTief CliiaesesIapakass, Kisresh, tand ddetpanesetlreguagsiiave trdéi!tiohailwmiedh

radi cal s havi ng the  sane stroke coupt. are | d i matt
coni/ent ?‘Wﬁt“\‘% Wgﬁﬁ’g}s tbécﬁnﬁas%ths’lé? s g Ckﬁr"rc{ﬁr?r%’ﬁ:ﬁﬁfalﬁlsqr’rﬁ‘@f‘édﬁ?lBBﬁl’LﬁS %V 'n
roughly g Férp Iéo‘?caI P d $i@hdrh 'aﬂta{e@tahﬁﬁloﬁﬁl RaPlets dfhalésbegin thaAREeABE Chinese

di ctionar up a character in a dictionary using the traditional
radi cal dwmsicteny 1ntd¢elgfu Tlastse datiepchiagadiors destrefamied ¢o ahkaliwjiddananess-aiginhgugia

character, constitute he r |caI unt, the r i S okes |n
t he char' @O oTEdh a}nﬁsﬁih tgalFlS%ekorﬁﬁin)in aragﬁ S-Hepayse r@g%égﬁoz %nhi

i1l be ctmasdeliiledkonge gug,aeana chuh&@hamBtefsPadt S@thurdérous ddtBogeeatt of Hﬁfbrerﬁ to
count the nunber of remaining strokes In this case the resr dual hroke

count i sprmlﬁﬂmmw estera phergtisdrhabefe, tbiiféthia‘é)'ﬁ’él‘fa;}’s bewntd ored do plassityi theM man
radi cal Ch raak ﬁ{ I%?%B@&Qf{nﬁ d‘fe anéﬁ &n §§ 1kJ rh&eld lvxrflllWe}ehnalP(ﬁr a set
of characters se e’'ra res str e-count searc

criteri acollé&edeey:be felfersafto ek ACHIDERFtype elsanhdtérs. g) harlanngnmgepwhych atik emptoyisueli t er
referred to as a search re(s;}l,élt set t he

exanpl e §hagactessraptably{chinescolePaiest: a@ﬁg{ﬁeq{‘asth&t ’sﬁar‘:@ﬂh‘?‘?éﬁ‘? }E’g gegtttoﬂqyrrprr si ng
14 char S r of
over 40 CREHEln drBEohflsBRAR Rl e SopsRTIACE bl s e e

t he nunbemvedtionhbsedof drasacsﬂlcempenlemkndw @san@tpaiatModemfdlq’cmawl todayd

residual -str as,.se h criteria ten hat
some di cttyP’(‘iﬁ ?@Bl%éfgé“tr%qla 5%%“@8{%’? ﬁr’ﬁéfhé% 95/891 (1(%v qveéyrg%ﬁ( Ec%unt
but for @B¥cgitea (t@i%miﬂ’éd@mﬁéaeHar@lbﬁarsestsbﬁleﬁasyhit 298! B7abel j4)ertdec aldigncd
second flaw i's th many characters are not as strai ghtforward as in the
above exanpl e. Sone guesswork may be negded to determ ne which portion of
the character constitutes the radical: sonetines there is nore than one
apparent candi date, and sonetines there are no obvi ous candi dat es.




[ 0007] A second conventional approach to speeding the search for characters
using the radical system has been to classify the radicals into the

posi ti on wotznean7esishar act er where they are found. Thus, pCoruscevsios4ise, t he
New Nel son Japanese Dictionary presents separate charts of radicals for
those found on the left, right, top, and bottom of characters,

respect iy&hy/ modtth L GRAR &SfoPAGafvE btk érs LadHetRt), And/bi WhheFRil@rridtd radsicyl,

t hough i't has no effect on the nunber of charact'ers referenced by that

radi cal ,formpy ard oentéd sepetapelyi The crderan whirdy redicals iaee ligtes] imakictidnatyHalples isi on of

t he character onstitute the.radjcal. ,[0008] A third.conventional
appr oacf'® elimbqeggé itﬁ‘iﬁ ﬂb‘gk@%f’ﬁ%tsgﬁfcé‘d%hﬁ?ﬁlé‘ﬂ%f & Jn S&R%%S:ﬁlsgg%? %ynépoé:ec Snary
by HadaniteZ}derdn MBS tadiosls Recing ARGafiRI shblte Edun etelisfearis simple a SRgeKef S,

reduces the standard radical set by elimnating some of the | ess commonly
used radbawngloand then 2 placing characters traditionally classified under

t he now | M jcals | | . I t S
ppr oacr E) HAdaRALEE, & AtfiR oF plebfindtORoiah R, A8HIF kindd Bdfrarkhy |ctof O
cl assi f iacgérdan Vassdre tankosger dicttonaiel. Tallsok up a sharhdterdaeslictambryngsingthe educe
the size of the search result set and in fact r i ncrease ﬁhat Si ze.
[0009] ItFdiional radicalsystean thediat stepisiie detfrmpige &hﬁgﬁ%?fhafa @ﬁa ARG, s,

g?s crib %gn%tﬁut%Q Ok @Rk aRyinES 88t theRRRARInECHAKBEINARS cRMrfetEOHBinbindeORKI NY

a set of approxinmate shapes for the top or top-left, and another set of

shapes figg %&@ Rk HREr 80 RRES AL #t Wil be ARiflelNBEMhEBLBORE Mah Gadical UMD ahe

that corresponds to thos€ shapes. This approach requires sonme skill to

mast er, ..al l r ' ar ed
w th thd PR e kot 0 RRE bk AR R R e R B RAM AT e HOZP AT
been devigl Bhetlyfok saarshlthe dietiomdry sdvtivacormmig20d rallxphdessctab aoeinees)2 and

so is not readily adapted to. | arger sets of characters. Mreqver. he | ack
of popu!rﬁﬁlii%} S@?lgecshﬂ%ep@? t will {%%@/g%toﬁf éléf’lra‘ftﬁrsis‘?@c'ﬁfeagﬁg?e r[aé’ﬁ‘i](ﬁn Ae?lfhfaﬁh o
convent i gapl AR %Smcritléﬂﬁ.‘é@eﬁéﬁéﬂg%f ERAtERTER 1 d P8 B fub5adrE ABreirfafi@ssi f i es

r
characters accor di ng tot basi c shapes of their corners, with various
shapes hefengd &ssox 'satretl resulttse e simiply Heesdi sgtt'sFérrtberexanple fust Jikdds onemaied

entails hi gh | evel of ambiquity in ci.di ng_whi shape. code ply,
and 1 s Rt i drerParEtcg e T e e mRORaRr B Sy fuPas
attest t@odl,ﬂ?ﬁ:@d§F@,ﬁk§&rﬂf@g§p4d&ﬁﬂa’h}erﬁ_ si xth conventi onal approach to
classifying Characters, also enbodied in the New Nel son Japanese

Di ct i ondP§06]i @ng of the Howslef te radical syaernas tat thsmumber efpharactergselgetsd by ses

t he wron onmponent f or i cal il st i to
the apprOBTTaRan o kil abd sl ife ool diSEroltbiter®dy o toileh TROR

al | evi atiatsofR détidnhesuse dtaRsroMetcbuigisseddnf rédiduat-strolestounsydiut fir anp givent wo

candi dat es appear equally good, it does pothin 0 solve the problemwhere
none of domeai phehesacisrs @edé%fo%?@rﬂf%lquB‘F?églAi %Péo%néa"&fs Rlgmanyy g“? aqqieal s,

nor does,d s{ra%ﬁg@lgzyat.rg' 'alg'gxf the a6 vE Ab3B1d REmE igﬁ@ss%rﬁ RSy %ﬁ AE&HRd K dstbiminet . |t

al so may cre need for an intefnmedi até stage in the search process,
causi ng whieh psiontod tlexghardteroomstitutesthe f8lidad] somesimee thene isonere thangmg|
approach, found in many. dictjonaries, is . ,to rov'.ge a list of characters
or der ed paeRksandisiatn ?Qé‘??tﬁ?‘ﬁsafégef‘#atfo Qv S&%%‘?l Y&s not know whi ch

radi cal %@07]5& s8nH REn¥e&Yiond1RBprAEK toCspBedihd theistarbly forichaRERRG gathe edtlicathen
nati ve speakers do know t he pronunciation of a character, they frequently

use sucsystetehesdetrytor dasgify ghef redically ntgithapasiticaasithin eicheracteewhergiteeyl argy st em
i ft i . Unfort t .
oo CHPHBC TS ® st i N8 Fiekson RASEDRighlE o aLHS SHHERE Etyfle TR ™

syst em i gdRhlk €6 b Buhdb@ the ladigh, t68,and bottbmmficharattets| respavivelybTlEsver ,
such an index is of little or no use when the user do%\s? not . know how t o

pr onounciables opnter fied aradicphp Yttlegnorsamisklxsithaneh &t s paefise arfhe RBRPHAL ve
Speaker Sch%iac}eﬁlsere &&%ﬁ%ﬁr’v-that[ ] ndPo8d ﬁ'ﬂ%@ WRDURN wRGRkt iRRREIEAGKich ound i n
sof tware applications Irke KanjilLite, Is to provide a chart of radicals in
t he for mafiomof thblcharadetmey comyituté theleadipalone or nore radicals in the table,

and the returned selection will caonsjst. . of aracters, containing.the
radi cal sl0088leadhigd cyyepiionzhapripieh tp ﬁl%“@b‘ﬂﬁ @g@ﬁseﬁtgge e géhe%%%l'déga

out si de -%@p@ i ' i if1@ kdPhdlp n6ATETe Whakers! Rei®si S No
appar entéﬁgté |can§%%%rgi§%(eylri§ Sgéhé%ﬂﬁ%ﬁgﬂggﬁgheﬁrabovg-nenti oned net hods, the
sear ch ribsstandadradial stthyaatineinatingsspniseofdh less ¢ommmenly mserhiafigalstand thenar e many
character conponents that do not constitlute radicals, thus making this
system i nappropriate for all applications. [0014] Various East Asian

| anguage i nput net hods devised in recent years typically include input

met hods that attenpt to map Chinese-like characters to a keyboard or a

o "




traditional Chinese) or 224 (sinplified Chinese), as is the case with the
radi cal system And so the tinme saved in reducing the size of the resulting
sel ect i orwpD=0d9w0615n fi ndi ng the correct | ookup key. [O@L&JUSEonsosi7sent s of
the present invention may address one or nore of the above limtations by
providing a way to find radicals, non-radical recurring conponents, and
char act gjlfifPéhafRi@s BHAiGKhMIy IIABifled ufBdt tREAGR theMIRYinES kadi GV inSesbme Sthér
result, the Tnvention makes' it far easier to find characters in any system
t hat i noadipdgaours Whilesthis| appenath oy ihelp peadlel volskiimmegleavith someeicthe ahlrg rth¢ or e

mc nai et Bl Bl b el S BuRRTa FiE? RAE PR i et

and i npubt 47iH 94t madyUnébase thaRizenbodi ment of the present invention allows
one to conmbine nultiple | gokup keys when searching a character, therepy
addi ng fIPR8813n@iteyrthprpventienabapnigdchite classibaag ngeraéie&r}heﬁi%oqlhléwab ¥ect

radi cal w0k i g t e - i 3 1 e at
2 T ose ATHEN REROE chanalils e ARy ol E N D HDrORERE BT Me P o
enbodi meop-left, ahd engithesensf shapesrfor tha bottemor botigmetgipend theelyodatetmimng a

Chi nese-type characters are identified, classified by stroke count, an
Chen't artHiber Ebaarespastsg) hiose S diaporoiet "ergo e ST 48 mERED ok oRCall o
SubsequeyihYgestalltl AESR ok REAIN A AKIE ivheR EEmbarB& §6thitRe ActidlWhadatteystbes in
recurring conponents in the Tormof key-ordered pairs, taking into account

t he posgjubstiont Yhisfappmach has-alsonynly beent deyplopédior psimglliseiefinbprartcsni@Adl t he

h d .t hei i, . Ih |t | ' % d
i gty SPPPETEHeRRGRd oSk ERONEEloyuty St B Hinboddls MplcBlet e 27

Chi nese-1hoknst popalafity 6f thisaRsteihfay attenPaRehixs. i n both el ectronic and

non-el ectronic formats and applications that enables a user to easily find
a t ar get[08HHpY fidhiconyrntignaliapgrogsh kapunag thentgus Gosress Chspifipation; plessefiesone
exenpl ar i ] t : i i fi i and
R R
char act ewitlc ompafithe tigits Tioen fret Hokhicmethod sewilpa highdevey ofambigabip sedeandihgdi ng
the domain of characters, angd identifyjng, wthin th omai n of. characters,
" o anWRIGH dhepg gds o gl Al iser e BTN e hdadion BapuBrinGERy Ase

i denti fyjiag 8 ke OkRicoRiMYs, for each of the recurring character conponents
and identifying an endpoint count for each of the recurring character
conponerif811]Ghsixth trmvsntialabapmmonchrio pssifyingehatastens, @lsoendodieddn theddew of t he
recurri char acter ¢ onents can,be cl assi.fj accardi to a

St oke. SR THPSRASF BETERRR: Beb affacin AEhal S §F bl ok aboss e
conponenRironk REmPbiici oraRdlid@idal, thahseLwilRitill Betedifedied ®the Bpprbprist chdcgeteouNt
and endpoint identified for that recurring conponent. The relationships
bet ween Whilethissast of sigssarterensingrhelpsablswiaie somepf dhrerrgblemsvathe gugssing B1es can
be identjfj r ' j [ ' ifi : ' S
the rocuPrelidRal Bt bOT SRR MBrds R 4cEE, KRR RUEHEI AR Bt PRMIIES
i dent i f iveltbre @bid ofahs bhapsctérts dohpodaitalakeliky ot aithestandapd verdidald, yoodoes it do

rel ational entries.i, he. dat.abase, each relati onal entry corresponding to
an assocﬁnﬁl’il%tot%%ghé’ﬁ S‘rzéé’_m _ sqerch Fedce &t ai??rfﬁ%%tﬁ‘t‘te _&r?&e‘?é%rﬁ@ct ive

rel at ed iﬁ@?ﬁ@&&@rs%'ge e sELER Pfdegs_s?&u'sﬁl Whe Sdef RXSpRAERREEimYAl ue pair via a
user interface and using the received stroke-endpoint value pair to access
t he dat 400K Areventt cansemicnabappugachf foondiromampdistiofarichds teepravide adistblar act er

conmponents correspondi .to the.received stroke-endpgint val ue pair. [0020]
The ot HUAEEER SHERDqY b SP AR a: o BT arSe et pothsbl VB il o wie

char act efs (kOKBO RN IsSr GRATRISIPEN b PHnliRcihiish. Vel nagide ShdaRke demepRithé val ue
pair, and receiving, via the user interface, an indication of a selected
tar get rrrenmnciatign ohachareeter, trnydtaguently ysespelhivderashy readiughiosthe smplareasgn
char act 9] r | IV t - ' al ue
a1 OO ARl IRR IR Ul AR SRS ol T2 MR o 2

dat abas endn@dtyhg aton@lGiiha3Bsypectiacidns theam@eier b€ chursdiery selbatediby dre sysmdsent ;
and generating a list of characters, based on the target recurring character
conponerifteaiyite 1a3gs, and go senech fme igTillshow Mprsoyer shahq ipdeis Pﬁ[‘@gfoéé‘@ s

out put . | RAAL uéh AbBehor KABAMHIPRIprorfouile HleEAEORE T Gl deba Widk Bithdiing 2
processor, a nenory coupled to the processor and having stored therein a
dat abasendhoe-mdtdvakmakers ofitheilarsguagpl ural ity of character records, a
plurality of recurring character conponent records each including a primary
st roke-endpoi nt value pair, and a plural3dity of relation entries associating
a recurring conponent with one or nore character records. The electronic
dictionary al so includes a display device coupled to the processor; and an
i nput device coupled to the processor. [0023] The nenory i ncl udes

- b1 o o " - S o r o T Y




receiving, via the input device, an indication of a selected target
recurring character conponent from anong the di splayed group of recurring
char act erwoanpaTediss; retrieving charact er s pCrarseaosessiat abase
having a relationship to the target recurring character conponent; and

di splaying the retrieved characters. [0024] Another enbodi ment is a nethod
for genqpeii]noh &BhiNNYR¥erRfonsNPpAGER SundlindoftQaR %)p%atfd?@!likﬂ@hﬁLﬁ&\{é 0
recurring character conmponents. The met hod i ncludes providing a donmain of
char act erevided chareof aflicalsgn thedfarm iofi g tabllea Paretee may sliplo o ang ot mate redicdls i t hi n

e g T e P o e

conponenynfoRiihtél9f @isTHpBtoagh Bk RABPE &iplied Bilside T J@RMBse; REdIsIof NglccdiaiodRier
conmponent. The nethod includes classifying each of a plurality of recurring

char act dpr cessapbsEthereds 8o pppaint raslical JYlprsrEete atinoRe of dg aboygimentioned

corresp Nt 1
R S e S
recurri ngnoacms that de aofonstititeaadicdnahus making thifsyssenit Brapproptiaterfed @l i onshi ps
being i denf_i fied when a character includes the recurring character
conponerfPP¢a998] The net hod al so i ncludes recording identified

relati Og[gbizﬁsv arihuk MesdeliAPRALuARY iShR Heﬂg)éi"s‘ d%ik’é@ilnir&éngifcﬁﬁcy%ld.aﬁﬁ'?Achﬁi@t ries

in the t abase 1 ndicating associ ati ons between recurring aracter

conponeritputamchedsehat attemptiotmareChinksetlét diaracters ©raskeyhnatd of emuggtih keypad,

st roke- endpoi nt., val ue i.r ccessing the database.and retrievin L oup
of one_ andagpalikd s PRl brel SRRV iR P AR BRE Rl RS o e

st r oke- evigReVE! ndd dfehPiptis maihed 9@hededtd-date@nipl &t thekspedifie aaiseficatiogl ated to
each of the_recﬁrrag% cﬁ?ré?ter.conPSnentseasétgﬁaigg with the 1 .

st r oke- dpehminuss proyided byahe presgiy amveption. Hesheutdbsonqtetkinaies, hosvexerathahgirthe

i ndex or I . . i,nt I ' I - .

ol ur al | 19 RF BEOLERDAP, ShE BSERERS ol 0 hdpe e RANARA plinciple

st r oke- exlgipetynd fewadaren phdpes arnded tcleprsery adargs eati¢tpios clhrasaer cmpoaents r i ng
character conponents associated with the séﬁoke-endpolnt Ealue pair, egch

recur ri figraPheIReDt Becausiaish Sriteme, fie HBTUENe- 415 THEY EAUITE Much tigte tpfgaster an

char act L pd-ed i tRabndiRGHLAddYpisfar act er conponent. BRI EF
DESCRI PT %I\I@%‘%-% DR%W}; G% OO%6§QFIIG ?%1 Illustrates an exanple of "fal se

abut ment[8015][ Do@ersfdr@. havbthielpressutrinyandion overcomes thetlimsitations guttisedabidyedonien
Rule 7 of the endpoj nt .conventions tablished in cordance, wi t-h,.t he

or esent T ARREGA thi e mpdsm gy il Syems coms LT APRETPRY 200 SHAHEST nt s
for a; [Q@d3herts @142s StaAdMrdR ThR%SB)pa charabeldofd mampadrdRBtrringat nakes it

possi bl e for script-based varjiations of conponents to be cross-referenced

i n el ectqopioperts thehhave fooded] influded m anygesiarolidhe radicat gy stean. gka datthere has

structure; . [0031] ..Fl 4 l.ar hica rdnt or

enabl i ngndé bt%esnear p%rgglﬂ%% ?fﬁ%ge 3‘?@%99 af%‘gémégf %teg(% %%F‘ (Ilal vq%é%vé&%g?%f&g ﬁ%%gﬁ{ﬁtsg ets;
found in Chinese-type characters, and lexicographers and linguists have never settled on a

standardized set the way they have for radicals. However, because non-radical recurring
components are generally less common than radicals, if used as a lookup key, they would lead
to a far smaller selection of resulting characters. A handful of sources have at times listed non-
radical components in a table. For instance, Chinese Characters by L. Wieger classifies many
characters around non-radical recurring components. Unfortunately, he provides no convenient
way to find characters using that method. Genealogy of Chinese Characters by R. Harbaugh
attempts to classify recurring components as deriving from simpler radical forms.
Unfortunately, this method suffers from the same irregularities and ambiguities as the radical
system itself or the system used by DeRoo cited earlier. One obvious drawback to these
approaches is that they are unwieldy, for simply finding a non-radical recurring component

entails looking through many hundreds of components instead of only 214 (Japanese, Korean,

4



[0032] FIG 5 shows a flowchart of an exenplary nmethod for classification
and retrieval of characters; [0033] FIG 6 shows a diagrammatic view of an
exenpl ar ywertbedi7o@nt i ncl udi ng rel ati onshi ps bet ween someTAS0N8I084750

nmet hods, systens, and data; [0034] FIG 7 is a block diagram of an

exenpl ary conputer systemto inplenent one or nore enbodi nents of a nethod
or syst epditRndl CRASR) of 213 (stnpisicll ChiAgRe R SNBYLRG Witlethe eddaddl eyksdth PAREoveen

characters, radicals, core conponents and other elenments in _a donain of
char act dhetlimgrevr iDESERINETthapzoR! teesyhpesslerausis]lost ibfiading ﬁmweeté%@pof
how chark%ters can be assigned to a core conponent; [0037] Table 2 shows a
few exanptfes of core conponents and their associated character famlies;
[0038] Tadied Enlsdiiments ofitHeerasenikeamtidnandyheidress she okmornudins atiole Viaitations n
accordance with Rule 26pf t he endpoi at conventions set fo th beI o l_‘{lngBQ]
Tabl e 4 HENEdERRIVY ©dHdTaistls nearirAigaHsCUHIE feRPAnenfs,

{stroke. mp

conventions siet%%ort Mgﬁf)da%i %rcﬁﬁ%g Iﬁé\é%&ss ovfge @ggn%%%dgﬁ?lge@%ﬁ%wéﬁ%
abut nentfindorheractest ineng ppstern that dgmet preratesvhiheladsificatifs andoloekenftptire) tahd van ues,

I n accordance with Rule.5 of.the.endpolnt conventions t . forth.bel ow
[00a1] EHBPRTe O HEAN & ST RIS SLRTARS H O Re S ST e TRUMITE t ¢ he
{stroke.gagpaked }oomgdruﬁ&l aﬂd%l@&&@fcqlaeﬁeallaa{a%a&s ofndtihgut eRARRIsNEurdRR@Nt | ons
set forth bel ow 42] Table 7 shows an exanple of how a character search
resul t sabodiagnte dietp}eaentelnmrém@ratllowwéﬂtq embige gukiple kﬂom@lh@@dﬂ@@rrpar ed to
t hat found n |

a typi caf r%@ atd%rea1 @r ttg&el; %g.#lﬁ géégii))l}%’?%{éic etaaLe l§s%t? {r)TI]aé’L ?P‘gﬁéar 1o ﬁch
sear ch r&h’é&dadlbﬂ(iﬂl@ht U@@Hﬂcxﬂb asdhgidihghowmppé sppakére vhofmighebe at aloss as to
{stroke. endpoint} search method to radicals greatly downsi zes the result
set; [06@5‘]”‘[5115‘1 gehgragkins a tabular listing of radicals; [0046] Table 10

S hOWS a [h@PH | B%cddrdidcd Wit oRURHRGhGR 08 tlfé%@s@ﬁﬁﬂ%éltlon recurring components

found in Chinese-type characters are identified, classified by stroke count, and then further

ount

classified by the number of free endpoints that they contain. Subsequently, Chinese-type
characters are linked to a plurality of recurring components in the form of key-ordered pairs,
taking into account the possibility of many-to-many relations (or relationships) among the
characters and their constituent components. The result is an intuitive and highly efficient
method, system, and/or software for classifying Chinese-type characters and their components
in both electronic and non-electronic formats and applications that enables a user to easily find

a target component and/or its associated characters.

SUMMARY

[0018] One exemplary embodiment includes a method for computerized classification and
retrieval of characters in a domain of characters having recurring character components. The
method comprises providing a database including the domain of characters, and identifying,
within the domain of characters, a plurality of recurring character components. The method
also includes identifying a stroke count for each of the recurring character components and
identifying an endpoint count for each of the recurring character components. Once the stroke
and endpoint counts are determined, each of the recurring character components can be
classified according to a stroke-endpoint value pair determined for that recurring character

component, the stroke-endpoint value pair being based on the stroke count and endpoint

5



[0047] Table 11 shows an exanple of how a conposite conponent can be
associ ated with sinpler conponents; [0048] Table 12 shows how assi gni ng
{stroke. enopodwirpsi$al ues to characters can facilitate tReTaS2a008/084750
characters whose traditional radical is not readily apparent even to
experienced users; [0049] Table 13 shows how characters or conponents with
anbi guoYgeiifeaks: tﬁQH!éExﬁﬁﬁ@ @oxﬁgoﬁe?@.o’fﬂé?fhé%nﬂ{iﬁéfbéiwg& @ch SERh/ Enapdctake
counts so as to furnish a“margin of error for the user; [0050]" Table 14
shows haempoaemend ose or mounghareeterscan hehidentifieduoredatiomslpp baingddentified séhgnse
resol ved.b roviding alter.native endpoint counts so as to furnish a margin
of e.rrorCh?%{S’FPefH@llﬁéﬁ‘,e TPHOE1§ cﬁaémt%r%gxpgﬂg% how nami ng or assigning

neani Ngg0d M) "BeUhéthbd c£l BERAE SecoAlingdidentifkel Rtiodshipd iankd ddtsike bpktosiagachi ng
el ements; and [0052] Table 16 shows how different script versions of

recur r i myuebipdielatienat antrige incthe databastesash edations] pripeearpspendingioit s.
DEFI NI TI ONS. herejn.. " it el 0., any
or t hogr AR TRAotresn & SCRAIE e ottt it PSR Tt Thilabil 2ol Y

si npl i f ireckiving ah gt btirekeadndpbinnesiae pait diara (Shi inestacs and pisg trpbayradgtrokac! e
bone, bronze, snall seal, greater seal, and cleric characters, nodern and
ol d Japa&ReBeint yaluepar wragces dhaditabase andhigtniava a\greHm A ARS O mypre Pf@e [FeQuEEng
[0054] " 4Bl RRSEs ing'(6 R Rcdife Aok BESRE PllhSbdir, OF
Chinesef%%fgﬁiﬁg%ggsgﬁg%?%%%%]Hggﬁinesg}o$?g¥h cha acter"éﬁefers to any
char act €0020]i Hienatthod caminCluide gersiratoe & greug di/emet orohor€néqvedieg elraradterg,
including but not limted to,oracle . bone, bronze, |esser seal, greater
seal . ol GrRRPTE porserPpRRRIC B AU R PeH eiss PERerddr e UnErBoEn! ess
of whet hger Sifdrfhc€RANAGERTon oF akdREtel Rarkbt rBQEANg JRRANESRMPSAERTTOm @fong the

Vi et namese chunon; [0056] "Chinese-like character” refers to any character
of Kor eagroupefxgeesiog charaifeeeampansats gpirgipandiag t@ the reqeikeed strekepndnoiy value

Chi nese- oari gin characters in construction and which may be respectively
known aé’&hgja, kokuj i, and chunon; [0057] "domain of characters” and,

i nt er chaogEHLTHe métbbataciles indhudairdirieviag eharhcers iy tieelatabbseciaingcd etsionship
extracted fromany of said CIKV witing systenms, jncludin b%}q ot Li mted
to a. altP thegrgst eieumng batacten campenent aGd RERGratifg asfﬁtoéﬁ%%ra ersy %@3’&@& Scters
| dent i fi | & b@fingShe 1RO UAAAGRYS 1RAlset infErfyedad O
any forQ?%?p%ﬁ?@%ﬁg?ggﬁ%féyéﬁgf g?%a%, %ﬁ%b?%é, and otﬁer Chiﬁgsg, fbrgan,
or Japanasgutencodi ng schene; c. the characters found in one or nore

dictionaries; . d. the characters found i.n.one or. npre text corpuses; and
aIrOhEZS] Another embo@l?menttis an electronic c'hctlonary including a processor, a%lemory

coupled to the processor and having stored therein a database. The database contains a plurality

of character records, a plurality of recurring character component records each including a
primary stroke-endpoint value pair, and a plurality of relation entries associating a recurring
component with one or more character records. The electronic dictionary also includes a
display device coupled to the processor; and an input device coupled to the processor.
[0023] The memory includes instructions that when executed cause the processor to perform a
series of steps including:
receiving an input stroke-endpoint value pair via the input device and using the
received stroke-endpoint value pair to access the database and retrieve a group of one or more
of the recurring character components corresponding to the received stroke-endpoint value pair;
displaying the group of recurring character components on the display device;
receiving, via the input device, an indication of a selected target recurring
character component from among the displayed group of recurring character components;
retrieving characters from the database having a relationship to the target

recurring character component; and



e. a particular selection of characters used for specific purposes,
including but not limted to pedagogi cal purposes; [0058] "graphene"

ref ers towvargosdwdesisi fi abl e graphi cal el enent havi ng semeaTius2008l08¢716¢i c, or
ot her significance found to recur as a constituent portion of the

Chi nese-type characters found in a character domain; [0059] "conponent" or

“recurring conpongidplayify @k SettibvathathicRIene used to conpose characters in
a domai n of charactérs, 1ncludi nglabut not Iimted to traditional radicals,

t he radi[0834 Amstirat cimbodivepnitrisramiethall ferdeaemating aninden of elgracigra phe Aemain of
conposi t raphemes, and elenental ar : "eaor "

e eGP g SRR o RBE TR R8O o
i N accorcdancersMndidéiiyife dtaeingOthatdche dom@bsints thhO0l] withiadh€ ddhainefers to

one nenber of alimted set of conponents used in traditi or npdem

qQnal
radi cal chadRigps- JOREMbrerBTiag sharRcteromeaenidhe msthod fughar 1n°§9$€6 isterpipne
refers t i - ter or
Char ot SOK0 S R RhciPleca g KBRbBF Corh fordeATRAS BBl R rlibiiE CNRE A
" endpoi raclcrontringrohfvacter tampdrent Uiizemethbd inchelee nldpuifyimgseach of aipheality of a

Chi nese-type character or character conponent .as descri bed under,.t he
Convont MEHETIPE CHASETS FOPINETS RS OTding foh t ks RAPOIRG YAl SRR RITFOP FAIREO dhe

pai r" refBks cdit hitPeRRolrt Ru deR i@ kst BAUBLurARE clRRERG! ddnpoRst! ador a
particul ar Chinese-type character or character conponent; and [0065]
" st r ok e-idendifping relaticrskips betateen nichrreéwring charatier coppionenttand pnepr more

Char act GPaRgi o et EroBR e e el REBERT ER R BhRe Rhorater

can be coifodaited to be conmposed of different conponents or concept ual
| evel s. At a | owest |evel are indiyvidual strokes, whi rtl may be straight or

. 3 M C
curved dPO2§giheanethad algo inekuden regreking ideniaiigsh rglationgips in thy ditehssePnsleTiBea of
strokes §hat. L.ani.f : '
et orr o g TR Rl e B HRARAA o RO RRARAT e AETERAERE
uni ts cabohgdnehasattheir sespactivieatldtedichtmariersabihd; foroeabk snbkesamdpnint valoe paihonet i ¢
inport. Finally, at a next highest conceptual |evel, .sinple graphenes nmay
be. combidiEeoma theaitesERsLIA g 2 B1OHR 6L PRCOTROIREREEE ERATpS CEPGREPheres
are als ] o Whink laNBt 8V HaPI¥RereRhtdPds al so
provi decbf))&g et fi{él%g?%s%?rﬂaoﬁte iegdé&n?to‘%ﬁn%aoﬁa%%guﬂte tlhg achgr acter. r10067_] For
si npl i cieayh ofithe nemdritpeeharavierchmpprents sssewited mathehe stonkeyendpoinhiealeg paif- ght |

curved, .or .angled 'strokes of the n.ar._ brush" used to wite characters;
and 't he bR Fhecisth i R Stneiedieindey i) ashifiheS s bt 248" 2
repetitipag HddasingR pialiase@fonSitiabk setibi Being hasedcdnede, of theegkeleadsoin
whet her 't he conponent is elenental (indivisible) or conposite (conposed of

smal | er vebemsire aoé jncludingsubsestiongbased Rarecbife harsier icAgPermstaeeriaedmythi n
and of ttgg ﬁ?ﬁ! Ve glgpﬁlhé Eél?, eﬁa?lre@'&trﬁr %h%ttdptgr chﬁﬁﬁ(ﬁ{enpﬂtﬂgr éolﬁ?aiﬁiﬂé 5§isﬁ'§§d to
q geﬁ y o phenes.

formwords an era erving as
of the characters associated with that recurring character component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1a illustrates an example of "false abutments";
[0027] FIG. 1b illustrates a "true abutment" as described in Rule 7 of the endpoint conventions

established in accordance with the present invention;
[0028] FIG. 1c shows an exemplary counting of endpoints for &,

[0029] FIG. 2 shows an exemplary relational embodiment that makes it possible for script-
based variations of components to be cross-referenced in electronic formats;

[0030] FIG. 3 shows an exemplary relational structure;

[0031] FIG. 4 shows an exemplary graphical user interface for enabling a user to input search

target data and review output result sets;



[ 0068] For the purposes of explaining the exenplary enbodi nents descri bed
herein, and as a nethod of the present invention, it is helpful to explain
t he noti omoahos7ecse conponent and a net hod for determ RCEISC@ISMH84750
conponents. The core conponent of a character can be determ ned accordi ng
to the follow ng nethod, which refers to Table 1: [0069] Method for

Det er mi APM3R] F16hAshevesr lewcharbolmgremptary mefhod fprelassifiGation apdiredicevat of s a
recurri m%g onent, then the entire character is the core conponent (Table
1, Rom1?%} ¥ the character consists of two recurring conponents, and if
one of t[be33] KIGIPehens & diagratnmait el oflan exdigpladyhedibddiment muludiaglidationshipen
the core conponent is the ngn-radical paortion of the character (Table 1,
Row 2).bﬂﬂ@“%ﬁ@w@ﬁ@@ﬁ@@%?wﬁ@gﬁﬁﬁﬁmﬁﬁﬁ§éﬂ?@ént conponents both of which are

found i ! i
ound i Hg"?‘i 6t 7% a Bfaggagggah? %ﬁg%%p@%g%%sf%ﬁ systdhe R et Oné gfrﬁflafhent

Is a. t SsS conmon ts It orieis significantly |ess
comonl yemiwdimass of a methodiongystonpamdent t han t he other (Table 1, Row 3); b.

the co t_.copsidered tq serve a onetic if both ar qual ly or
noar |y J0EEECR i st Sty e HefoRi s bendhettets S Ees 45 oy )1
t he char@giRheidnd®her di&aentt Woa §ANRAREChaacttRen the | east comonly
occurring of the constituent conponents will be deened the core conponent

provided that it nmeets the definition of a recurring conponent (Table 1,
Row 5) . BRIEF RQESCRIETIOMNPREFHIE TAdHIES t uents of a character are wholly

uni que, nmaking it inpossible to group the character into a famly of

char act 0636 MeablaD skibvaassabfhoapdharieiers drbetdisighstt toraccoedhiesmgdrent;i s its own

core 00%83?761\ n%abieTfsﬁo%vsld fe\l?voé/;/(a?n)p'les of core components and their associated character
families;
[0038] Table 3 shows single strokes and their {stroke.endpoint} values in accordance with Rule
2 of the endpoint conventions set forth below;
[0039] Table 4 shows simple components having no abutments, together with their
{stroke.endpoint} values, in accordance with Rule 4 of the endpoint conventions set forth
below;
[0040] Table 5 shows components having one abutment (one lost endpoint) together with their
{stroke.endpoint} values, in accordance with Rule 5 of the endpoint conventions set forth
below;
[0041] Table 6 shows components with no free endpoints together with their {stroke.endpoint}
values, in accordance Rule 6 of the endpoint conventions set forth below;
[0042] Table 7 shows an example of how a character search result set realized by the present
invention is greatly reduced compared to that found when using the traditional radical system;
[0043] Table 8a shows a typical result set of radicals according to the traditional stroke-count
search method;
[0044] Table 8b shows how application of the {stroke.endpoint} search method to radicals
greatly downsizes the result set;
[0045] Table 9 shows a tabular listing of radicals;
[0046] Table 10 shows a tabular listing of non-radicals components;
[0047] Table 11 shows an example of how a composite component can be associated with

simpler components;



100701 Al though the above listing of rules may at first glance nmake the
noti on of a core conponent appear to be conplicated, in fact, it can be

qui t e i ntwpt2oae7esaén f or novi ce users. Because the vastPCEajSeo0sg4766
characters contain a radical and a non-radi cal component, identifying the
core conponent for these characters is relatively straightforward: the core
compone 2604#3 "ﬁaﬁgz 18N (3 B HssiS B 9 Stdle: enld PAAR] vaRles @ BALAHES chi facfRAtS the
conponerit thod of this |nve%t|on, it 1s possible to group characters into
fam | i eseath ofidrastas whosetraditieraradicabismonreadily apmmend eert to €Rperiengod usens;

Table 2 j t a e character famlies forned by the core, co nent
princi pllé‘a‘@l SIH? esl%l %\9%%‘{’8’;@%&? ?rtfzﬁ’fnﬁoﬂefﬁﬁgvétg‘ a\ﬁ’ég%%f ﬁ%gl%eo(f'oémgé: ﬁ%@ge nt
const i t 4tRsved byHonaingGlte GRAPORRIKe cotints BRESG! fainiftdinkbpiney erési foLthR @B t 0
what is traditionally referred to as a xiesheng series, wherein characters

are gr oUpead] drablenld dhoph bawtdheragtshpRIrre@mPOneRs rambpgioxs §adnparhFoBRE ca ber s

do not hav Qneti.g. ¢o i i b | one
be used FOr GSUPHEERIPIARE Sndrblif BBt &pith PHoRITGLREL FRrGEME LG,

i nvent i qoOSIBYTabLY shdivs hohenapting ocasipaiignheamniigsad sccafritghderperts eart provident i on
are able to %_roup characters in a way .that handl es characters regardl ess of
whet her anfggitiopslitaplfonsearbing slemensBfAent . [0072] For exanple, as shown in
FIG 5, i i bt t@ive BaBIPl ary
erbodi rlog A THbREfe s M w BlfEint Sl S8y ol bt B e AR

t he cor ecfecempedhmniape(-basedfdrerats: ecur ri ng conponents) that are found in the
sel ected domai n of Chinese-type characters. The actual nunber of conponents
depends on the daomain of characters to which the enbodi ment is being

appl i ed DEF] ND 5 ge sets of characters, for exanple, one can expect
approximately 800 - 900 core conponents to exist. Practically, it is useful
to rest r[D@33] ohessetl hetein: { REKYowioresistent ogfeds wrayicgdagiaphethat gmplegs donai n of
characters identified by.s redet er m ned. char

cxanpl ¢ CTREF IR P Bt R B PEAo e anr e e ipeRBHECR TR, ol

Bi g-5, @ahés8QcistBrmpleeiidtadle bdhe braiesenntealdprgrr sealamdeleical dharater&ast
Asi an | anguage di ctionary, characters provided for use in tggé’%nput nmet hod,

or even medsn padwiddapanssmimpdsm N pld Kosas, andQldyighamsse. e i cal
pur pose Qther | ) ' Qs o B 1RX NS body of
har act A08 ]S e M hara Bl CRRACI i B lai b CRinRic R At 22
cl assi f i [0853]0TChamYe-oeilin chasictesivdets heaty dhardote nGigapphg BUChipASIAG] tha adeetnd

step (504) is to guantify.the nunber of strokes and the nunber of free
endpoi nt® Ghingig Wr méa’@ﬁ{‘@mgg’“é 81’?33?’:@‘??&.0 gpqle Rene, BIFRES Iay5e ﬁ%ﬁ&%&ﬁé‘fﬁua ng
the tr add'lériéangxladftﬁ)ﬁgloQﬁ&lan@iiﬁw@hi:ﬁ@éla{akéc%rg&egarékgmhea&rtsﬁm cHBfabeflisi S

wel | - known and est abl i shed by convention. The process of counting and
det er mi nisad)irf Chipesen fapanesesKoteaner efictnamesgedhivagmd t o be uni que and

tit of t i ar ,ad : £ o .
Goscr 1 balOe Gihifire gBE locte; BT Ry Sy ETEM LR HETARES v
of conpana, or 3R] 186, efelblibdIEhmbicolieyif ohitbctelsiik evdstiRctiotsamigwhion nagdiec al

conmponents greatly reduces the nunber of characters selected in the search
based orrespestiyadk knewiel poguaiakekui agdichunon; 0074] A third step (506) is to

identify, £ £d rel atian: gwyg @ eelalalcTolg £
char act e[19 Qgﬂn d\?’}%%(l: oti«ﬁ%/acgerrsg’ 4‘@&2‘8‘9 u ﬁiﬁ{lﬂﬁ I Flﬁﬂﬁér?]g or rle’lsrgt?%? g%g seto
associ atinamctadedtakseddronanngedysaaf CIROV mrittigcdystams ginpluidimgeuit hotdimigeshter at ed

according to a nethod of the present (l: ntion and having two or nore

col umms wher ei naorall le&wara}c S B HE% SYSigig: the other Iists
correspondi ng Ckﬂartﬁggﬁz{rﬁctbﬂg iddilicq @?%nf eSmpheAedhhflier Yot ifclidihl Buttiot
appropriately ordered conponents wi th page nunbers to the result set
characters; or a rlahited wraly fdam ebHszodh ahifeHSaBlg-SHewbidee and othenehingsned

relations through fields gnd |inki n(% tahl es that establish the oneto-nmany
rel ationshi ps i nvo%&aD O n2RPEEBCRTEE P hent ati on all core conponents

can be identifigd, haRHaratbrsTh@iFinloRE Br Rk Bitichdriés;not ed as bei ng associ at ed
with a core conponent as described under the above nethod. The result of

i denti fyi ng and dr etbochiragetsfeundaingme ehBINHEXDRAPRER 4r e conponents and
characters is that_characters.. I I . Vil & €SeneguCh
Chat o reiati vely ST SHORAL AR RATE: BRIk A Baunc?
conponent . Thi s i Slimftedtosddagspidal psipokes; t he | arge nunber of characters
typically associated with a radical. [0075] A fourth step (508) is to
provi de a neans for conveniently accessing core conponents. In paper-based
formats, the accessing neans coul d consist of a table generated according
to an enbodi ment of the present invention in which core conponents are
listed in stroke-endpoint order. In an electronic format, the accessing

o o Y r . o o,




3. Al dot-like strokes are by convention counted as constituting a short
stroke. Therefore, followng Rule 1, they are considered to have two free
endpoi nt sweve/i7b615he start and end are i ndi stingui shablPeT/u$2008f084156
endpoints are free, the nunber of free endpoints is equal to double the
stroke count (Table 4). 5. An endpoint is "lost" froma stroke when the
stroke t[89F8]rigrapheiny” rehers to ay idantdliablogiphicaltelephant having sergynticFphonetie o

where abuyt nent s. are foun t he nunber. of free ints js foun

aubt r aciths R toBha o e TaSa el ISR S P B ownd e
6. |f alih achadctepamanant' s strokes join end-to-end, the result is a
conponent having no free endpoints (Table 6). 7. If two distinct conponents

2 [3

in cl osd0P¥YxicADPnen etk EeqUENG PRIBRANEAE deirS tQeay geanliemenecd 9 seRPoFal se

abUt MeNt ora ikl s 4 BF Ehat D€ shARBRE Bl e Binileho REbbAGAaiCATRAN N S
that are Intentionally and tradi'tionalfTy joined are treated as having true
abut mentraditdle foupBlitsmddbin radicOlEcA¢mes) akm-naylicsd geaphemes, composlieg@raghrary, and

ot her reieren e typically involves using one or nore |ookup keys. The

| ookup IPS}n?né_ &6 & r esul t set consisting of items that match the initial
search qpoéericare dofnpohiént® Gistio 88 cdiRSor¥Bf RoltPRhRAG HRi{lbfakBadi® Gy t he
initial key, then the next step i's to | ook through the result set for the
exact i taoursdiimgeevodaghe withshevmethiods ewtbinedhkargiod may be appropriate. [0080]

otter dn0gG il NG Rt BB AR P coaBRO W8 iR br g

t he useméder@riael icdkupbcteliRs @ sdatdDIfar yhardtddrs; corresponds to that letter.
Fromthere, the user searches by al phabetical order, based on the
subsequdfP63] Sstralkescquat  tersiorthe nmber af shrakesdisd HLosIPose a Shingss e shargeter
refine . : LElng . systens that enpl oy

Chi nes 21-:-‘thl &B%ﬁ%tﬁ%&g{éo%?ﬁﬂsg@r%ﬁ%ﬁ? ?eglﬁa m%gﬁ%}gg?fet hod has enpl oyed

radi cal 40063] ‘eagmintwotht”tréferssto themianher o free thdpointe torained n c@hingsebigpag t he

nunber of total Qr remainin trqQkes,ip the character. Wth nost )
diucti onéﬁlﬁ@gt,er PP OO ﬂi@a@?@ﬁmﬁr HherRavdions listed{h e Sheirationas
ment | One[ﬂ()@ﬁ 0¥&ok@@rfc€:6§§ vATRE ¥a§@Mé1§% e pdihg df Rt BkAES Bk aﬁ&‘@xﬁ@oﬁé’@oé{teps

are applied, finding a character in the randonly ordered result set can be
t edi ous.fof 9082FulanChiness-nb ohtirastert orchanabter gomepanent;andent i on the prinmary key

is the cier's cpre.c nent, The cqre c onent i.s found, by its

st r oke. B HEOkPuSBpR ERTRART s o€ HecanBRCRER ST oo G- aiBp e Bt bRi o
resul t sgh sedTGifdsBdypd ¢hatiREdrs GicHahRtaebMpondn@®083] I n this respect, the
classification nethod, system and/or software of the present invention

differ fromthe traditional radical systemin a variety of inportant ways.
For exanple, in the radical sy %@ F#gted set of initial keys
(usually 214), and consequentIE‘iE ILE@%)@ iy set is usually large.
Typically, one then uses the residual stroke count to narrow down the
result s t hqugh even then it may be ite large ang tinme-consunmng to
sear ch t[ﬁbéﬁ]. lweftywq{%_t%m coidrdiebe C?rﬁg%aapgggfkexenéﬁogﬁfﬁ%wnt of
the pr esghlepn fYlsO A WAL reng RALRIrRUTRAcHOhak BY Srailtlor BEGAYSE L NE
keys thensel'ves are subdivided by endpoint counts, finding the initial key

may sti langbler.r At anéxtdlighestamnceptaal idvel, areogpnzbisatwge of steokea it gadece @sul t  set
may be significantly smaller, thereb reatly.s din t he search

or ocess SEHOE CoFPTSHk SUpT SOBPUEnEY Sedes SF e BT Rt P RS R R one
first dQ‘E}I?e_'aEBd'ﬂseﬁl thé BodP6 FortRIRMARNInits TalllddtharkteddlarRMenPhiBtotioglEldeastt er
cited earlier, ft we find that the traditional radical is 4 , and the

remai ni rigmABiic eionstic werari. dfinglly, al aeext highegrconeapitsd raak simpierataphemasaay

st roke for i i , S i
endpor nioeeapitgd i EQRENE S dotnebSte BREndTsss "ol st 8P at oo
its {s. dpubiepeatedinén thabods ef CHEVIwisting ¢y steaannd nfayfdlsutprovide phosetic@ponent

in the data, .and fromthere, qne can use the reference neans to find the
semantic information about the character.

[0067] For simplicity, as used herein, the term stroke refers only to the straight, curved, or
angled "strokes of the pen or brush" used to write characters; and the term recurring component

refers to any grapheme that occurs on a repetitive basis in the body of Chinese-type characters,
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corresponding result set, which will be a famly of three characters (St,
111, and *). This short result set contrasts with the 55-character result
set generwbDeadowwddlg t he radi cal nethod for Unicode char 2crarsgoogsesso Tabl e
7). Wiile the exact reduction in the size of the result set will, of
course, vary with the conponents, domain of characters and witing system

i nvol ve r i i s . ‘S ! t he

pr esent B e o Rl (R e o e or v
of magnismatier comsponkhts)s MNodd, dakthen, thatsoateovaireng@oghponedts mayf MCBHof Teemselves
enbodi nent descri bed above illustrates a basic inplenmentatiqgn of . major

f eat ur eé’OB?tlt’t‘tﬁéLﬂF‘%tg@nf e?i?ﬂﬁéh?ﬁnsﬁhe ‘I“Htsdisﬁ‘&o f:QR‘B rds ?‘%S@ﬁﬁé?ﬁ@l scri bed
bel ow, bhdpaal features are added to this basic configuration to enhance
functionality for the end-user. [0086] Another exenplary enbodi ment of a
met hod i[80G8} Jor itizguirpéses of exfplaining ¢ha exempldry smbadimeantsglgscrihed herin,padgs a st ep

of applyi troke-endpoi nt. cl.assifi.cation tq,radicals only. T t
nunber gretpot e BB aRBligf, RTelit sPadp AN G omiIfaf
enpl oyegnethod for deferBingd dore edrfipdmitst MadichicdaipoabitEaeharkageacass, and
Korean. O her schenes empl oy 227, 187, and 154 radicals. Wile, an exact
number cetarmified areording tQMIIQW@gmh%, Whyeh 1efras tntebdbr ati on of the
enbodiment is simlar in any event. [0087] The nethod can al so include
identifying and recording the rel ationshi ps between all radicals and the
domai n q006%) vethové fe Datertiniah atCierandrsdloreGbmipendei ng appl i ed. Non-radi cal

conponents may not be jdentifjed, nor nmay.their rel ationships to characters
bo bt abl | shed. Drhe ﬁéhﬁ%‘?ﬂrsﬂl%féﬁ%fr‘aiaﬁ@c B eomRRAnept Hieihe tHSﬁﬁ%Q?re‘m i zed

in both paper-based gpd. gl &gﬁﬂ&@ﬁgﬁg@qgkmt)s, as described herein. [0088]
The nmethod can al so include providing a nmeans to conveniently access
radi cal s accord2ng t If thteliaracterrooksiste ol pwe recutingseifpoents,and iffeislof tigesehows a

partial listing of radicals presepted ip this.manner. ..Note that in

paper - based for mat s, “URROICAS I ﬁéadg‘fa?gﬁﬁi gwroé T g RoRzpadics ’ég%btg? “Lnilar to

that in the table, tbaHebhehhisehehdd-Rdical farbh 68the@Rgratkr (Thibke ERaedRyrent of
the invention, a user interface m ght be provided to_enable a user to input

stroke and endpd) nt Hohaekaragerdas two gerstituentenmpanentsibeth ffwhipl atefpnnd iy
data stored in nmenory, -al.se .l ncl i.4ing a
reference table fromﬁlreas%ip%gﬁ%hlp-c{; grﬁgrﬁ}ééc}?rg?&%u%% Stﬁg{lﬂ%é&gﬁ?&ﬁ \r?eﬂ{slg t he
listing means descri bad abakeletscaneachof the tvacgaponeadh i€ ahe isaighificantly idse
radi cal, the user can access a portiqgn of characters. arah%‘teﬁs | d be
provi ded in residual stroké&° Y Useg@s @ XepIRg COpRPSHgRAH %Kﬁ%ﬂ? gs
may be used. 10090] Although result of applying stroke-endpoint
classification to radicals only’in the manner just described nmay be a

| ookup system (or cladsifi ¢t ¢ampanentrdoasidered yo saavg asf phandtic gdbothapaciually
conpared to other enbodi nents of the.present.invention,.this enbodi t may
make it easier to locate ré’ﬁf‘ﬁaﬂyse,q”\%}rlnyi‘f?fnfn?ng'o‘f?ﬁ?ﬁ? Wﬁu?wgtcowgﬂergi{sﬁg’{]eof
tradi tional |ookup systens jargwapcustomed to using. Further, this

enbodi ment can be easily incorporated into traditional dictionaries (either
paper - based or 8) ect Hoh¢ eharegtetrhaginreiiandwe epmpprgiss, thentthe legsteomamanty) s

| ayout and contents n [l [ | LSti: r ramn se
of radicals in (s.e) ggcrucri@&) éﬁtﬁe r glﬁsg?&eéﬁl&g&ﬁﬁor%g&tsvhp g)e?ﬁgr?g%ﬁ]tgrcgwn%by téqgﬂa
needed), and thus nmayrdvidedahatabinectaheatefinition@f @ resutriti®canponent (Tabkdy Rooped
devices or published materials. In other words, this enbodi nent can be
readily applied to pﬁb-existing publ i shed materials in both paper-based and
el ectronic for S. T 3 j =Te)a W ;

st r oke- endpoi n{@ ot atI tl[ agﬁtﬁ% gra}g(e#yaﬁng%ﬁti?éang gp%%ﬁ%%%ﬂgaBnngﬁglaﬁgg égczlllgsltt he
user woul d have to | onpossiblotegnotothe ichatactef ot a fanibkef ohadicteed shafiegause t he
result set is 37 characters, scanning for .the target.radical is relatively
ti me- consum ng. By cﬁﬂmwgtgfaﬁqﬁﬁﬁeeﬁ%%ﬂ?ﬁ%e‘i c&‘igfsflésr%‘ﬁ’? CWS&BP’POE%’?S
generated for every kpglgﬁlR&@g?i bl e endpoint count (O - 8). As can be seen
fromthe table, in the case of tour-stroke radicals, the average reduction
inresult size is 82.3% This substantial reduction in result set size can

make it ible for. a.user. to save tine for. r.get
radi cal .[B%@g%thoﬂg It%eoéf(bodﬁlilgtu% (()jt?r(l:leﬁs Ry artlg %%%lea%ggg{r%% glreyn%élo gglgﬁg%t j ust
descri begmpnentfdppedr t616¢ esipicseds i Qkg itaad be gdivoinniiticoentn fuphdaiése dsefs. t he

desired radical. For instance, to | ook up the radical AK, one notes that
its stroke.endpoint value is {4.6}. Theiresult set of radicals matching




an {s.e} of {4.6} contains 9 radicals instead of the traditional result set
of 33 radicals using only the stroke count value of 4. Once one has | ocated
t he desi rwo 20@di7e@b, one can continue to search for theprdediseed/ os4rar act er
by traditional method, using the total or residual character stroke count.
[0093] As it turns out, of all 4-stroke radicals, the exanple just given
provi deBdcheselthasist afajozity bV ehar@tkts tomainiaradiba ahd suton-radital copgponéntcal |y
75.7% O her. 4-stroke radi calf'sqrg}o?:sjl be reduc?d furth,eE1 t han .t Bi s, with the
resul t SeentifEng s R FoRRATSH! s gharagiers Iorplatiysly stralehtigryyad:ds corne
greatly dim nish r.esul i: in the table illustrate the potenti al
for an e%?&n@ﬁfﬁfé’%ﬁg%‘ﬁ?g%?ﬁgé@ﬂ needed to |locate the desired radical.
[ 0094] AAOTH By emplopingrthe eorb odinpensnt ofethodef phie syentiém itas pssible thegrovp bed
with reference to Tables 9, and 1 can be enbodi ed in el ectyronic or

o el ecTHGRIEE ity RIS aS Shiarsidh e Rlp Aeat e fogeomeieRt aF B bt Tt
conponert Slustiflé SarfAFlP CRAGReCRMIISTYHAR] By e @breohtpohéret g?iﬂ_bipﬁfbﬂtﬁisﬁ@@ﬁti@n.
character up using a hybrid approach in which the traditional radical

net hod iNots thapireenses whicrp yhe dase eempinsneenisbivtns adPherstic] eppeenhBoha@ctehnd/ or
by the r e _conponent hed. . Vi ' I t 2 tinme for
t he keycfoﬁ'(?\‘/ﬁgtrrha roOF% g?ﬁoélgﬁ 5 Bv(r%gtnlgrgl_gr lalé):ﬁélgf }eg%rﬁéﬁic}ﬁgi%? ?(?eggenngb%ﬁ?szgvﬁ%g by using
st r oke- ehdpoieh arp gtdupvd hitoasd b homdiccempbrert e Slohevare becaosd mbmy clgrddies desi r ed
conponent. [0095] Table 9 shows a selection of radicals ordered by

st r oke- 19 paverrhoBPGMRAISRS e nalien aizHpshengsaies sannot alope e esd fgf Brouping
non-r adi . g r: I I

embod mint asPLARLRRIbL AEIIIRIGof ERinARTR Py charlAInpras ehhponent
coul d shnethpdsge theipdesans imvenGoas ablefte genpehanteey is abeaethathasdleh chaagonsent

(page nunbers are not shown in the tables for exanple. If realized in
el ectrorTF%ar?“g? Wh?t%t%@'eqon%%?aﬁ?ﬁf CPF%?Q’W‘?'CI ick on or otherw se sel ect

the tar 9[@9721@%‘%%?&115?%; aPBolvh iRFIQH, GRb sRps BANbd ARETCR| creatda Asst bild Blokd bagicat a
character result set.  [0096] A nethod of this enbodi ment can include a
step of dxdeplary gmhedimedi efithe aregenidnvention.cBhe Grshpiop 61023 is tohidentift He¢owan al so

i ncl ude assi gni.ng stroke and endpoi nt . i .
non- r adi CEIP? g?rft§ Eoé é’tﬂ?eﬁ TRy Ceoﬁn 1210518&8). &%ge}% r?f%tkn(r%ol 5 k}%ea%%g‘fe;&?oﬁlﬁ @Fgfd(e:hmese'
det er m niyp@clpgbtdre.CPhéladigal nimbeedBionpabity defdtinee thealohminc ofgnreRrstoand

characters. The inplenmentation of determ ning and recordipng rel ationship
recor ds Whigh the emhediment debeing apnlied: Ihmost latge Sets OF Fhasaciersial eXanmpoPrr Cohe
nmet hod ¢ I i r @whd] .ac | i r core
componerged Bt 308% Db ELAofhgbh Bl L Pb PSRN, LA LR o S e
paper - bagestlHio tht eahparent, foasd aeisidenttfeed iaiwwpmdid 00&arathes entibel byasonad so

i nclude providing a step, for acgessing core .co nents. via their associated
{s.e} pd’_frFé)e\P%ﬂrﬁ’é@ boﬁ?fé’%lchﬁ'ﬁ%tﬁrénf(’éﬁ‘ Sflnglaéwgg’ggfl%‘gl%ﬁﬁf tBé’_ RN iilbas ed or
el ectr oniigicodts sKA@SHS ) BIgS, ThRPRo (GEYMRbreddisr VRIAINSESE BRccdlrite, dHARICHEEIn an
providing a reference means fromradicals to characters. The realization of
such neddest Asian bangpageedicticreed charaetespredaédior ase awdnpuiaerthosh veeveniGONG0] The

met hod can..al so_i.ncl.ude provi di ref erence nmeans. firo C s to
Char act &g kB SRR SPmEhator SREsBE sIES, dh hE Sl or PRI, o
as descrdch@fle apomier preRk8hg by sBdhapdiceamag fGren the grdigeor Rlodairtofdhatacters to
reference neans fromcharacter to core conponents, and further, fromcore

conponenvkich thectiessidicponsandygiievalrmbodiment s beipg poRliedup a character by

enterin i Lar [ . . t finding
t he cor g“@%ﬂpgﬁl’e%t“ disﬁggggégtllggﬁ@&g{ﬁgrtp %gﬁltnp I'n isﬁék%i%dggég%rlﬁg%g%%ﬁar acters
cont ai ni ¢éadpbdinatfoand & eachperenmpohdit BttokElveumne tivatttarminedl wing the iradiGonal

providing a reference neans from character to recurring.conponents, and
furt her TEkQRg ‘éfrc‘ﬁli‘qi ic%s_t%ﬁﬁa%ﬁ_é(ﬁ%esast e g‘PQo‘F &’Fﬁﬁmé’%’ﬂgfl ﬁﬁtgﬁéshﬁg é?’ can | ook
up a ch acro?l%rﬁfonbl‘h@&to?&s NG cBuritin® dnd el RAKIROTENGHIBE B, hbW&der SBBERS cll ACbe

recurring conponent, finding the recurring conponent in question, and then
fi ndi ng dhgueasdaonstiteds oiaoftbe eragoradmammen pfihe presentriecantion agd solepoihedt .

below in detail. Quantifying endpoints greatly reduces the number of components selected by

the stroke count. Likewise, using non-radical components greatly reduces the number of

characters selected in the search based on a stroke-endpoint value pair.
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[0102] An enbodi nent can nmake it possible for characters to be | ooked up by
radi cal or non-radical (core) conmponent using the stroke-endpoint which may
provi de awvoeduwogdisesult set. [0103] I n operation, the ecTaScaspssTent of
the search target character can be determ ned. The stroke and endpoi nt
counts of the present |ookup key can be determined. If the | ookup key is a
radi cal ,[0014] R miREsté PGB is WP ideftifyindractirg e reRBbAs hPwedd &ré _yorﬁ?émﬂjcsi andTabl e
9), list, or other l'isting means according to {stroke.endpoint} pair val ue.
Li kew sdhe ¢lfaradiess tovpishdhgy dse fovgpds Sughe hngmg@r redational associatiqn e@hnakiser | ooked

up in the .non-radical r1lal -' | r; oach
can yi el\Arag) SR sp hERhule Gt dtitalechlaEMelo bHEafod e bl RS
target chdhacingtwe anmbee écdummts whiedeth dreadolurhin listaborz@dmppnaiteatd thaothef Bsteat ,
the above tables mght take the formof cell matrj cg)? on a.co&puéer di spl ay
screen. PITCIROBAINECHIGRICAPdhat coreomponent'sdamilifoiabieof aPRPHatE e ed or page
nunbers f a ' . i hgasRaush key in
guest i on .O H‘[p(g%%ﬁ%%(rﬁa ggﬁﬁ;el%% I%%E%bu}t%eﬁc&aﬁa?ﬁ?g%giﬁ&\? I%ﬁ&}tahe fa)r esent

i nvent i aatabBEshete gerdfrethentionedrrefatomstheougb fithisland libkingdddiles that establish thewne-
conpl ex .conponent.s can .be supdi vi ded,into sinpler onents. | n cqnducting
such sub@m¥ iTeiREonshins ”éY(ng%ﬁt Q.ai‘:&@’r]i’.tl‘?t‘f fnéBl.e ngtég%@g%)rg CRERARHEH A eed not
be et ymyhggifeal dnd dEdmatREbrs ddhtbd ARhdba 68bdiRN agbeisRINANENESte EORbORE N

Chi nese-type characters, and the assignnent of stroke counts and endpoi nt
count s tdsserded underghe abgysmesthed. | Ehecigptlieft identifiiing and reverding thelralatipnshinsat
described . above. In addition..the relat] | ring
conponerttaraa B pReh Rl st e Ml R R RTBT B 5L,
conponerthsilank dsuich €hat b MElhevet P Biasih editos chiddlerds s aoxAsE withesarlncae icdmpondnt.ed
and recorded. The relation between sinple and conplex conponents is

t ypi cal | Nhisisiastpck epniggsiyo thy largegmmbss obeharactars typigaly pesogig # 1adipl-of t en
be foundg ' : 'ﬁge&) 9&%
corrponeﬂto‘)‘:ijsgg%?(%lg{h?éﬁ <§i0§j51sg(9 gﬂ]’?aagl af‘?’%?g Q‘%&rrlgflg&gdh rrpoﬁ%?lt S. r&As a (?%gﬁl t,
conposi tle paperpgmnahfosma@nthb accessidg imeafisoeoutt Eonsist of arfpble groepEdentading t eoki ng
them up i .tabl e or sone other .segrch nethod, anpd conversely, sinple

el oment STRSRITBEROD dH7cProTea! PR IAHB MECTET 8T SHPROTRIGRS BHE] Hogrokp shoedin as
descri begdqabay n elb@b@e tf@rhﬁtﬁﬁé’a&@ssﬁ{gatﬁ%ﬂs'c@ﬂd%@cﬁi%_@étp@ﬁp@@mﬁ%%rﬂﬁt&ﬁcé he
significant (e.g., core) conponent nethod described in an exenplary

enbodi mdit entbringstrakie wevisrand gndprduefi valusa.cat vhaddl pointatable o dererlssentaing core

characters can be und fromany,consti.t.uent co ent i tter
Funcer orarmens g PR Sorc B ERORE Pah Blles SRIRERReos it 08 'L can
easily b@rﬂééwﬁud@ctah@id@t@p@sﬁﬂttsasagplﬁwdmminwfalce cddibofulic Agraphévabhisr y
enbodi nent of a nethod can include i1dentifying all (or .a portion of)

recur ri rigtesfoppEHeht stekbhargd inferiass, anokkar Ayrsfof Juimstls interfacre 3R iyt deydese
that th ' 0 e i 4 ke [of=1 t of
core ¢ oﬁﬁl{gﬁ%% és,hagaesi%%?@g?@’ glgg%f ?%ﬁls\t,\%lj t%:% p‘(ﬁé %)Iyrr%lgﬁ% Kef‘% ﬁ%?%e? )IQ’?SE)J gle
recurri ng.gcofjrormaniesa) iftatfaco amiior the liké.hBeviced siitalble dbr use vathcthepetierd e

descri be(géabove. 10’?12)6 The net hogﬁgﬁ? al so i nclude assigning stroke and

endpoi nt ‘ch?flénfiga_ € WWHB“ESB?F[F $- regardl ess of whet her they are
el ement &bﬂ%} KPR B16Yis MbiovRie dBkPellce TandBhQhbRraAc@lsS Romekd!di Ng
identifying and recording alt relations (one-way or bidirectional) between
t he conpongenhsntstwicdriespaiviing chapdctar mesudtetisr $n papep-bagd]formhals, maefepance arpans

i nclude identifyin d recordi | I.. relations (one-wa [, bidirectiaonal)
bet woen Bchier it ot A e Begist L 8 SiiedRRR. Ep R ShisE o

can i ncldgiedphemtioftiiipraseht Bivehtitn, 36888 h 0EluGMNGFRERAInSe Mirdbéber {Bpagk val ue.
[0110] The nethod can include providing a listing for elenental conponents

Wit h assobereer smplykef characersdistangingcto e Smilyh dn ga elesHoris AT porapgicbased
providin r r : (o) ' d

i ce ver by B EeEe et b oL sk e AL B AP URP er
conponertyswhigh theniseecotdd Sigst lodae amird csmparni acl fuse tipr @re domporeent, et@setiee
means fron1§onponents to charac;%rs, [0100] As with enbodi nents of the

i nvent i ot abeharags ethat sazponenfs 12@Yr di ng’ of rel ations and the vari ous
listing a j i o - .

el cct ok L Pormer anPpTEansy REUCRELR bl Sk} B PP Rb iR aaaH St
earlier enmbodi nents, such as nmeans to access core conponents specifically,
or to access characters by radical. In the interest of clarity and the
desire to distinguish this particular approach to realizing the invention

t hese additional, optional steps have not been |isted above, however. It
shoul d be appreciated that a specific enbodi nent can include an appropriate
conbi nation of the various features of one or nore enbodi nents dependi ng on

e . S Y b1 I Y ~NA MNA I Y




to | ocate conpl ex (conposite) conponents. For instance, to |ocate the
conponent PElI one may | ook up either JJ under {2.4} or Li under {3.0}. O
course, beoawma7bdiss enbodi nent additionally can cont ai RCTamsbanmses476d t he
earlier-described enbodi nent, one can also | ook up the conpl ex conponent
JIJH directly as {5.4}, since JAl itself is a core conponent. [0103] Another
enbodi nE[0078]fMéﬂﬂ6dlﬂfr®étéﬁnihilﬁg@hﬂp' ot comasri bed with reference to Table 12,

can also be realized in electronic or non-electronic format. In addition to

any conbi natilon ofCamepangrissan kel clssibed bneirsirokreecunt putithg mypdes of frgse

vari ous enbodi nent - LAt V. e J i 1 9:
characters t herrsele\?igg&“ﬁﬁ@ th angla{ﬁﬁ]gat@l%é ? sﬁg%lzgiglg€ggpoaﬁﬁg%) &ﬁ%hg{l&n}ﬁ
charact er direct| ywahes dordhegudposdstof tHis sgekificatiorewill bdinetatetibe use of radical s

or other core or el enental c¢ onents as gn internedi ate | ooku tep. In
el ectronic fornat S{StrP]fﬁfﬁPma?ﬁag@H{lpfﬁ{’brFY@e §S\iﬁﬁﬁd¥_§‘és’ W&?‘Fﬂ@g”g%?%ggessary
for display and dq{o?atiolﬂwft{zé'}]@ncﬁé&t&&c&hifo%ﬁte&i-thm SréXebasd MR fr&an al so be

used wi th paper-based | ook up nethods. 0104] In addition to any steps
needed to realize etdpdintsbOthet nofetivmraniveyngtheeme infbadatamoney beusedderedti ous

Stroke and_endpor ntcngnepeli ERBIREFALIERT Qo medoh PRRRLRE RO ER

characters to whi Gle ifiéhded YERpiRentithe spld-eRholi@Rale pail cul at ed. The net hod
can include providing a nmeans of accessing characters via thejr stroke and

endpoi nt courds. [Bméinition, gllsinglsaitioka compenasts haye twe andnoigts.dhe gagt poit j n
cases where it is diyffi . 1 ; i or core
conponent. MNor eoveaga,d ﬂlt'én&lt:ahélenté?E%?égﬁgcg&gﬁ?ﬁgﬁ%%g{é%t%%egi%%i{?ngT ew strokes,

| ooki ng themup diAkkdot-kexntrokbeare bfy coryentiah deunted xoevinstifadng atkortriebkat e st ep
of using radicals Qr core_conponents as a key js likely to be nore,
efficient. [0106] 'fhﬁ:rquqengﬁlpmngg ﬁ‘i%]leﬂo 1€Y GHeC Sﬁeﬁdﬁﬁ?’?y"c €& HISPATHIFFD of

strokes and free EiEﬁﬁ%itdi‘fa?ndi%Hd%?@inﬁﬂ%@\ﬁ&%‘blé‘nd then | ook up the character
the i f [

directly w thout intermediary of radicals or recurring elenents. Take,
for instance,4.t he If elnamdpoitts rmdtee; the nuwibier of fieesendpoingsis eqimd to deuble handi dat e

el enments] and a) i ch m ght conceivably be the | ookup radical in the
traditional anal ys"‘i\{\fg’!(e ‘P‘ég%l?g}here is no apparent nost significant

conponent, noJ. i S AREdpoaitYs AbRaFroYsthdke KW tiditfike ¢ATRAAG By dttutthfpasito
common. By counting the strokes and endpoints of one arrives at an {s.e}

val ue pair of {8. AnothepstrekedAplle Shdwsgades whgte abyhacntnang fpensk thegpmbes of
character in the r l.L 81 1 . 7 '
Format . one uses thcigioimss it K4y sHERink fi a0 bl RR e TG,
interface is provitdestrolenduhtwiuechecks the result set for the target
character. In the latter case, a neans. for [nputting the stroke an

endpoi nt val das i Jf albefagompersat netFokes jin spd-tuenshthede ilaﬁmﬁgf?ntgtﬂvipaput
nmeans can include @ keyhasbhs (ayse). styl us, audio input device, visual
gdl I ngﬁt %gv

i nput device, gesture bas ice, a signal input device, or the
li ke. An out put dilfpvagistaet compbucigs m olosdeooxanrityensateathp mppaarange of mearact i | e

out put device, an audi o outpyt,device,  a.SLhgn out put devi d/or any
other output sui t B 1y SY t%{Pf’ta%W&le tsré)ih?f i%?%eg%ﬁ%&?oﬁ%gh@ﬁér
conputer or el ect rpRiifct SYmpeRentd P04t int&itfonsINP St IRTHiorkaR fj@iﬁe&ﬁﬂé%‘da@hlay
effective in cases where the character is sinple (having few strokes) and

det erni ni ng t he r duviwl trusrabizeentsO YMi FlGalty. conponent m ght i nvol ve
guesswork or is difficult to determine a priori.

[0079] Looking up a word in a dictionary or other reference typically involves using one or
more lookup keys. The lookup key leads to a result set consisting of items that match the initial
search criteria. If the result set has more than one candidate matching the initial key, then the
next step is to look through the result set for the exact item being sought, using whatever
method may be appropriate.

[0080] For instance, in a Western language dictionary, a user will use the first letter of the word

being sought as the initial search key. This will bring the user to a section of the dictionary that
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[ 0108] Anot her enbodi nent is described with reference to Tables 13 and 14.
The traditional stroke count of radicals and characters has been

est abl i shw0 200ar70616ar s of | exi cography. Unfortunately, POENUS2@08084750
occasionally cases where the traditional stroke count seens to be at odds
with the stroke count principles usually laid out. The nethod of this

enbodi MRRfreGRRIPHASH 18EE. FhdiBHIRE, NSt E&HEheS BY AIphYBdtiéaBordr, Bastt R thases,
as shown in Table 13. In the table, the colums show (s.e) val ues

associ atsebseghert letiees indhpwaeht This swms arkindiel seeondany spaechireBremert amethadh um

| abel ed Wit i . ' [ -values, and
the. col U AEEESY oF Biube Sl apby CRRRSLREE cBhaOKE, SRk 7

t hese cdseidp MetBodhdd entiisidvadidalk farlens esith the sbndary sefetticit methall tgpiéatly each
{s.e} pair. [0109] Likew se, endpoint counts nmay appear to vary dependi ng
on the é’ﬁﬁkgtt{lﬁxﬁw #reif (QIREOTTRAAHEIrObES ’é’dh?)&h*?é?ﬁterr %HP%\‘}W“ %6?31 ﬁg t]i“'\eason,
di T Fer endad GRoRaraQOR A RNl (i3 HHRGMneS AN beckiemafiPOd! ment
can hel p resolve such anbiguity by associating alternative endpoi'nt val ues
W t h t heaodidatasiney ramaic aftpotheset twiorstaps @st apphied,[fitliQ] a Ehesanpdrds thefrandrenly

resol ution o% anbi%ui t)é via alternative endpoint counts are shown in Table
14. In tRETPLInsHt sgLan of KM r esponds to a particul ar conponent. The

col um |;gped ad ti§ eRbBdin®ROYSEhE PRsEt iAveRtibh tel frimaf kepdnat BharfQsitcore and t he
colums T abéeled {s.e}#2 and {s.e}#3 show al ternative endpoint counts. In

t hese casewonamellyi ¢dre otraponest iifpiinat nigesiroka-enfpointclassifisgborl and Hiis keadpio
each {s.e.} value pair. 1 L.n_addition t teps descri bed above in
t he var iao‘(]%y %}P%g%ﬁnﬁ’éfﬁ °de éugﬁseé%’r%né Plr%gbé %ghreé‘?%aggﬁﬁlil ude the follow ng
steps: i[0@88]iThhid gesped, the cREdficddioal h@hdi sesteh | Aldforcofiwhe: offiky gretdier e may be
sone anmbiguity as to stroke count; and identifying and recording alternate
endpoi ntinvesting diffgsdiam thedraditjopakigdicaksysteuina vagigts; of iIBRaRMtTaYEolift . [ 0112]

The st en.gholl AVhd ke ALTALNANIEYR 35K BV iERIPEL B luSaHNY PRI aPPIy TO

any of orenent1 oned enbodi nent's, and may Ireved | oth
el ect r orvoasegnenthothe séaeci resulk set fisousually largh elyglicatlynarid then stes theeresiddalsirdboi nt

val ues can be applied to all. conponents and charactetrs, or tp.any subset of
conponerfeEnige “éﬁaYVé@‘ﬁ"@rtg? reslt Sefathoye ﬁ%ﬁn(,tg 1L 5y g’ﬁéﬁftg lar %%?E‘f t&&?'ﬁglilsummg
conponen Searfll #EHhD HARRONERES char AHROR SGATROBRBE Smehl ofttheplebdi-

Moreover, al though colums for two possible stroke counts are shown in
Tabl e 13pventidn owylinelsdd agreater sempersafikish s buhbkseisetthe beysttheragedvesiasan i n Tabl e

14, this epbodi nt ,of. the jinventign.is. t Lim.t o .t
2 er BB RS Shandins AplsOHFIhE BB gLkl Hhbihe fefuriy B AL IR, on
necessarayefsgt ipashdidheanlioet mknus sighERYNGONRARE thereBy dreatipERetipgipihé |

require no alternatives as there is no anbiguity, and other conponents may
requi r e s§@gbpracess 0113] Optional ly, the method can include enabling a user
to sele r ' r. nat. 10

add 1 orop ¥t B0k EPaRBhAbich in 34 ERE I e BlO\e HERALARBR0e | i1 a
search r C r r@C LRI IGRM AL Riddoddie f s.
e} val ueC%s O}elglﬁégﬁﬁ{fk %%eﬂ %ﬁgﬁ?&é‘%gﬂ%}gg?ﬁgwgﬁ aﬁm{% ( 1‘g{r’ gﬁlfglgqt %e st roE% or
endpoi nt count 1(Whi chever was designated for variation) increnental and
pagi ng dedinalis || , partthe sereaining r@nrrm%éalmonérmipalsmthfcwmorpme@h@a@xelw% The
designated) increnentally. Alternatively, a separate GQJ control can

enabl e tdekeisamt far thiscompendralid 12, apd geshopn ioFIGphg ehalandpvint countis hdfavetg oke
or endpojnt counts. This arran nt events the user fraq ving to.input
a range, 43%@1%'6{&? gye ﬁ?WPB?e“?%'?(F%%C‘Q?tE‘E) 5 ?f"ﬁ}pmlu% ong &4 us&}_g]% Bstmg[rgiafﬁ]to

Usi ng t MR BEBGHICBRPbndr iStHE dad, abhPirBMth&t, dltafubEthe S8RRMCERRASs tETHdItRded
above. A difference may be that there is greater margin of error for

det er m nigR@sondfleaeilt RO GRBENTVIIEBAI tainilyT6Y throdRhsHabteRf§ (5 50 hnd #i)c THid lsHrt
agai nst cases where the traditional stroke count is unintuitive, or where

anbi gui t )| I : [:
ossi bi 1Tt R e S S e st Bt e R Rl @Dl fo
r ef er endénitadeldlataetetb(sed Hiableshb Fdhiketht exam rdsaciiorpinghe sive df thy ressilfisgimivitlg of
nanes, neani ngs or. bﬁth to thf on%ongn%s ident&fi d in any of1 t eprevi ous
enbodi mERES: YHY IO ERReICSH OB EH 00 RHPLCTIAY BE IR IS BYP ¥hi Dl or
nMeani ng, re@it@ioiBhh Rerch ORI 85k AFISHEERIbI By BE pREERifvenkibn WRESlefally! 0gi cal
for names to correlate to the etynol ogy of the conponent. In the case of
non- el ecubssaitial fandrpdies as grepbag angdrdgraf seaenitbdeoas dhustrafied injde aboxsgxampée. a

tabl e i ndexed by name or neani ng orderell5phonetically according the script
systemused. In the case of nmeanings, nultiple entries per character are

naturally all owed as nost conponents have nore than one neaning. In
electronic formats, input and output fields would be provided as necessary

r . o




[0116] In addition to conducting any of the steps described in earlier
enbodi nents to achieve the functionality contained therein, the present
enbodi mrenwocam/i7acbude the foll owi ng step: identifying tPrhe/usteosoi4rge cal
meani ng of every conmponent used as a | ookup key. Note that although nmany
conponents are traditionally considered a phonetic elenent, initially at
one poi s3] THR nfloUIRLR A¥sPibed BB RGN RthtesaAYiciMgMlcatthivn A€ Rafdrfehtures of
sonet hi ng concrete or synbolic. This concrete or synmbolic name can serve as
a neani e plesent Hvemtien. e bthetexsmplary smbodimhendedeseraddietny.adddiwsalcfeatuias graa

nane bas he neani Lth the conponent. Lo .electronic formats, names
are idezfﬁﬁ?f{){(}r#]ﬁﬁ’g,swgﬂ%ﬁ%g%%ﬁgﬁf@m%? %élﬁ{l?lgyﬂforr%g%%il _‘ése(r:'an be i ndexed as
shown i 10084} Anotler CRémplaty elibédimént FtatmgthoBRalesdiibeg withietbréiRt th Aulet 8a
entail the nmenory of nunbers, as one could search_ faor "bird #" where "#"

counts &adgbwanddnelndes 4 $ep algprhin®erokecmgpeintylpwification 3 sadicpls onbyy Hhe used,
of cours [ . et ] i i .
accoss! N3 MbEL oI ihds 30 X SluhECraiaf R SHIE! R TRRISCIMiS 50
i ncl ude tppicallydd Mgfoatradifiends ithenaaadapareks, agd Keans. (thacckssesahnarlayx 227,48V) a

t he conponent use | ookup key. 0120] As |earpers t he
ort hogr éﬁailéé r%ﬁ‘:%ﬁ%{é@& an gtﬂ%‘é‘ﬁ’,er R%)Vé&ﬁ,s 88 HH t@‘? 8‘(?{%13(5?@103@88@
Igm;:l()irr;‘rot;%@aﬁihn%bﬁ{eae%%ﬁhﬁ@ﬁ%Mﬁil@f‘fiﬁ_zﬁ&%’i’&{tpgy’ it is only natural for them

now nore about the neaning of the conponents used in
char act 0887] THiesmethbd dimadstt inofude identifyiegandoncardimgghatslasionshipsbetweewdk up a

conponent by nange or neanj ich i.s advant ageous when r ring the
nane an&aﬁg%ﬁﬁﬁn td’ogkanl ﬁgc'ﬁ%%%%m hikh ﬁ]eserrf%é)?ﬁgnlf%%eﬁn%%@ﬁ%ﬁﬂg%g trra%ﬁgels and
endpoi Ntmpohei@had ndPbdRIchEfidl Hbr /ey theirtdRnbsshidsb chaadtersibe@ktabliddee. EHeout
character conposition. [0121] Using this enbodi nent invol ves | ooking up a

conponermanngt offecerdingithesegeladepshingican be eadisedkinhoinpansy based sgd elsstronic
conponent ',s nane. or N t he | ookup key. In the case of paper-based
for rrats,er??oﬁgp%rbs’taﬁggsglcg@%@g?% s a list of one or nore characters (Table
15) . Ref[9088]CFheahethad Carnalsdiichide petaxding a aeans weconoatiaitlyi avgess radicals
conponent-rel ated data can _be shown, for each conponent . r’iot. sh 'iT t he
tabl e). acrording te slgr wrokg-cadpaiptbeeassiticatipons; Tajle gﬁ}é"%sra Ry %H%ng%’f@ %an be
di spl aye}ﬂe%ﬂteﬁ it i€ flAnfdr. Wo@@{haplﬁfﬁﬁgfr-ga%gﬁ ffmalst Bk lﬁﬂﬁ’%:j)ﬁs%ﬁ 2didR wang or
meani ng 1Nt o an appropriate graphic user Interface. Fromthere, access to
char act esppeatsamitarto et arcthergiile, shaghds ebesouit bpplicabonseofithis stibedinesm ofitheent s
of the invention. [012 Anoi her enbodi ment. i s descrihe ith reference to
Tabl o 16TV Bussh iETe SEENTEE BTGP CHBAS CrePdapaheat ¢Sty o
1945 and.duhs sBREtd £lcBésBonRipot@fidef thOBbR ddataiiced et @EmoanNd conponents t hat
are now witten usi ng new grag}hemes. The result of such transformations is
R

that conf@08%nthe mettiod har alse mchide aroviding e pefersane whledyorn radieal 4o ehayasterisyets .

Thus, faot _jinstance - nd War din
he s Bt e eice BhpY UL avd % RAPR LR IAAEaR PR G HREC
track ofrafiieg), iRl \BEl GRCERE ‘ﬂ?@ﬂidhmmﬁmaétbﬁ. GHagdceds byuld baplovideld imkdsetual | on.
[0123] In addition to any of the above steps q$scr'bed i n other

embodi mesitoke opder.dahexammiaialthayeh otber paderings M3y Yediifhy steps: identifying the
many-t o- ! : 1 1 - | g for
mocossi oA A R U Ol i) DR oD BNl P e

cl assi f i matriepjust desdripeomiylbe g leokup apserhdor classificagorictievabsystenprddiredwedf a
conponent accessed Gg%/ cl assifi 8ati on fsbjCh t hat when one v%ri.ant s _accessed
usi ng t H@PARRoNRared tg pther embpdimantsofihe pregept inygpdon, iis grbgdigisnlmay make, o
resul t S@EasiérQ%%]ate%Eﬁs,%iél‘?%Vé%nﬂ%.hé fHaBewdtiBerdio HhdiBiBndl Qodk@lpal §témb Brea
tabl e, using the exanple of the "word/speech” radical N FIG shows an
exanpl e atusiomedrixoaiimg: nfurthiegtthis eobddipeentieandbe agsily incorporated into traditional

dictionaries (either paper-based or electronic) with minimal alterations to the dictionary's layout

and contents (an appropriate printed listing or electronic database of radicals in {s.e} order and
reference numbers to characters may be needed), and thus may be valuable as an improvement
to currently developed devices or published materials. In other words, this embodiment can be

readily applied to pre-existing published materials in both paper-based and electronic formats.
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store such data in a relational database. In electronic formats, a w de
variety of graphical user interfaces could be used to realize the interface
t hat t he weeanosnmpdieys to access and di spl ay graphene vaPCantsg008/0847i®@5]
There are a variety of possible enbodi ments of cross-referencing across
scripts. In an electronic format, an input search field can enable a user

t o sear qOO% |CROPMABEAE alb¥mbbdimleait Bht applivestrdkerendpsihtintiorsie aadibdls Tabler 8aW
using an {s.e} of {7.8} would result in a set of conponents cqgntaining W

By then shewabewmanyradicals ghesysemyowd diaxe wdrokythsppahytodind 4 four-ggkedadicalor g,

if any. i | k4 i pf | where such
var | ant SeuRR It SHSS 31 ekl TR £ (RO LiaRol RIHAREY ofes

enbodi mawphsenink d Byeontigst,chabhd &dshosisrbe diffeadntt eesthatts geistrated fmpoagridogicily
{s.e} order_and caontains fields showi ng_alternative fornms in other scripts.
Not e t hatosfiBle eBeRdineqonEt @o‘rﬁ%c‘géﬁﬂ‘hlb“aﬁégﬁﬁ% e Rt e HOUTRASA: ment ,
addi ti ongkichis §hd %égé%&@hwm ifTRsuR §izR 10y, 920 This NBREhEa GaRREoIEeSIIRE ©

t han one variant | ound per script. For clarity, such additional fields
and col wmescanmekadt passiblerfor musdnéo favguimeswhen scatvhing for[aame] radivel her

enbodi rovi de an .abili to find haract er, bhased on.any el ement
cont ai mb?:ﬁgfoeﬁ)ﬂg up é‘dﬁfﬁaﬁﬂé‘é@gé\gy%?éﬁﬂ%aé? ep’??gfcimé‘?ngm?ﬁfles%geeqqgﬂ%ﬁfsél or
CoNposi tRterftths GRbkPAnd@Apbiatlesumt valGey Pr Be REIRQT raliiRaid dtr lihstahck Qo 38ksp the an
enbodi nent described earlier, this method can include identifying

conponenh§icaxks bhdWbtbdthhits ARKBeAdintcARIdS {£63., THeagal He6Bradicals iching
(radical, non-radical, elenental, conposite, or core). The nethod can al so

i ncl ude pr {?‘é‘}%‘f@@@ cBBRENS 9f1QdicAs GRERH B0 tR! thadtHAPREME St BY 3§ $adtdals using only
classification; ‘and providing a reference means fromthe |list of conponents

to the chastadteaonnt tadite afoht@ies ankédas losated thehdesirgd radicah 9se c#n eontivuatecess
characters soci ated . wth an iven conponent.. [,0127] Thi. i nt can
Coaus ! (e R BriPa thiPop iy Bl B Bing kg 8l oridlidyfTRAGLAP D

benefi cigploké Bowises where rare or unusual conponents will precisely result

inalimted sub-selection of the domain of characters, regardl ess of

whet her [08®3]ebeitdinns pat, af albd-strelnigdicals: the exaraple jug gvsp rovides thalkate hel pf ul
in cases er r. hog N t ter

ol at; ored e SRR Soul B SUARPU 26T OMA s R Ridicals GOIAE,

i nvent i asduced ifincher dea, thsuwith theaksuitgee rqduettorsangiag Krom K2 7% to 9918 % gsee,CF able

conponent s y be alterpatively used, thep thjs, enbodinent can. be used "as
a | ast r@oﬁﬁ glpRLY dimings e@/\ﬁ&%‘%\?@? Sl}oé“&‘s’é‘ﬁﬁe E‘tt]’l?s‘QPStF?é%thFrPBE?BP% fi"ﬂ%‘ht! fyi ng
whi ch 1 agielm O r:crggééii%c€ﬂﬁﬁ&%d&@td&%@at@&e@leki?&fﬂé@icﬁﬁy- In el ectronic

contexts, this e ment may therefore be configured so that a plurality
of conpdfev]sAnatherzacmpkady enhedimenedfitbt preaent imsktign, kdesaibed math referense to

i s morFo ket paes SRRREALERohS s B TERORS ikl 558 b 8arae®

char act gistin@§!for ¥&isal bA® core BMpb AntA CHIAS Bpachivah pedvade £ 08P WIIThS opticitiodi ng
to stroke-endpoint classification, and based on the result set, one can

find t hdoelap gharagterisinghahyhridarpr@sh aywaichiibe fraditippad radicah snethod i ni | ar to
ther tapl ' i ' f i ped i
Che t abi apigmBaEy bl it ReicRpAR ol IR a o R RHEBOR cERBEAACE | 1
t hose dagethbieHoabostein dithdr@ke Ah®idaash tand tuditiekdy (whethes cadidabor nart-fadical

reference to Figs 3 and 4. This enbodi nent copbi pes the met hods, of any and
Al of (4RmRORENY A ISARGHAY UsHRESHOREHE ,OHHLHa“f‘iaE@é tQ FedHeS the Zgsuftget

el ectrocrjgo(ﬁtﬁth% e-deéi‘f&P&?ﬁ l¥p. @ display device or other output neans, a
keyboard, electronic stylus, or other input neans, short and long-term
menory t[0083]cFableidsimwsea sderpion of rgdicatsewdercd bantiokka¢raipaing clssificatioanahd

retrie tions furnished via.a, software. applicatian can be.provi ded so
o' fot abatis TG enodtnsclstiod B bon inplscpised ik Bfinr SBY o POr SRREATEe e 3
shows  an,8xaMBhBsHmdAL Werdtth HE bbEdibNaf a fapeh-Bafd fERAAT sl Nardl 10 could show

conput er-readabl e nmedi um and that woul d provide the features achieved in
vari ous pagbodinierstos crhsseeleisack ausnbass beneathl aach gompensink(pageraumbers asvhn i n

capital letter lded field n N . j r .

cor r eapotitihgh PieRBe S5 s rindls” HTERARTE SREM i} REpEEe Rt HolRimbrrtikely 1
tabl es. dfk oheratieont scibdtund taret balkoksiasy, bablagadicsl o woh-radiedl, Johs theaieat an
arrow represents the "one file" and the tail (origin) of the line

repr esend dhagacierregifyset i | e, " [0130] For exanple, to achieve the
functionality descri bed above in earlielt7enbodi nents using a rel ational

dat abase, four tables could used, nanely- CHARACTERS, CORE COVPONENTS,
ELEMENTS, and CHAR COWP_LINK. Optionally, the ability to | ook up characters
directly by stroke-endpoint notation can be provided, and the CHARACTERS

T - ., 1 r o o,



i st of conponents that cannot be further subdivided into a smaller
graphene. The relation between the COVMPONENTS and ELEMENTS table is
necessar i w9 20@myedis- nany, because each conponent may bePazdmseoaedseni th a
plurality of elenents, and each el enment nay be associated with a plurality
of conponents. [0133] FIG 4 provides an exanple of sanple graphical user

i nt er f aq@o46PA metodtdTehik emBodi@int tangiRtlubea ¥epdf ideniifyigCadicdbadenonttabicaln
enbodi ment. This nultipurpose interface can enable a user to chogse a

sear ch tcampenenis.al heaphod Gen alse incyste agsighips strokerand spapgnicoyatsty aH aglical
conponent,s ,3N; fiddt f@kq HOMR Qﬂ%ﬁ Bbove? n%eq{?émmg@ geﬁlt alsine @H@t‘é],trﬁirning-re{ﬁﬁ user can
t hen choose one or nore search criteria, ether strokes al one,” strokes

Wi t h endpairdihg then@haiondiipsteavwesrgcord\sormapaantsiand ehdzactdrs. FIés dinplesenttionof d
take the form.of grid-shaped cell matrices, Cicking on one .of the .
conponerielETIAiRg i EEofth sfaﬂeg%mca@s ERbPY PIRSK B8 SRR EasoEibed e
target hgdybeen found. If the target was a radical or conponent, clicking
on the target can then produce a new set of characters containing that

radi cal [0097]difponehed cBual$p include pravidieg a stap freacsersing radicalmandier coxt ndow,

th h th hi . N f | d i nmpl ted i [ :
s ot hereomRnaNE Redbs brsoenln g EPGE RlEE s OB o E Pt of ¢ he
vari ous <gsreficnBdseriddibbi@nal data, including but not Iimted to

conmponent or char act er meanj ngs, readings, and usage notes, can also be
di spl ayd809%]tThetmethedeancilsq @ﬁﬁ@@ ProxidjpgpHice 40T assessing FOEY FORNONGRLS ¥iA{BPIr npans

reani ng SRMARE, MERRR, The GORRRRARS A0Re SATAR e Bhfe e 7 e

t hat ar eldcrolieem dgcribddabohe spirit of the present invention and useful
wi th enmbodi nents thereof could naturally be provide For_.exanple, it is
possi bl 00| denriraehed eanalsn wglude RERVIQIRE B FTSICBCSRIERS: R chapgres.
non-rad'm'reﬁm&?sm@h%gea ?@ar%eg_&i)@ﬂs&ea Br SIEORIAL, Bs BRKBSd abidieh that both
types of conponents coul Be use eparately or 1n conbination for | ookup.
For inst[@dtl®] one Teuhethsdearcdlsd imclude pediding a neferegcemannsiram dpicompkasds a

i ch ' CBTHIeR ORGP AR oL Ayt cion ZPARY Biber BAted CRelORPRE ol T

conponengygy@nd characters could al so be displayed on-screen. [0135] This
enbodi nent can include a mappi ng of character conponents, not typically
found i HOQW rkherrdethpdean s ke peviding 8 seferenes meansHEom gbaraster te¢orss
representin A h - part
of "t ho. QPHSHIE RS, FOARS R hysRRE R tuesS 3 RAEn PRPBEIGBLABS, BET
one or rohacpbdeeaterih®BkiEnilir 16ckiig clrekered vl shaes the cpreaparpedent Widig ther r ent
t echnol ogi es, to display. non-yadical, recurrinq@$onponents as,tegt, one

t ypi cal |5presRieRsnt ngvestion s thge findiag thanssociatet shasgpiern gontpinig tahfoke
displangﬁgﬁhéﬁyeen. This technique is already well known, and is

acconplis usi ng one of a nunber of software applications that enable
peopl e t[016HsTtpméthed caroalsp fnohikls poovididgl a céfarcact meanstfoone xharhétegtofreqwreng

| mpl enenting an el ectronic format of an above enbodi nent .can include.a step
of | comp GEHEIGHS ARG T AT G FOT CROTEREaS SAei GpnuHR 1 6 paieal FPokdieng
this enbpdipRR by Qn&eiak aRithPr 1801GRSEREFAREr th#t sHEBS thedBoiBhE Edthpénenh ifi@Ringi nd
of Iookug may be desired, for exanple a radical, non-radical recurring
conponerths resurrgigsoaoaentiin gu¢stion middhben fnfing Memssogiiitesdghatastaspesitainigg that

radi cal corr.esponding . to the stroke-endpoint pair value can yield a set of
characté?gnﬁﬁggﬂ?ﬁﬁpﬁme search criteria, at which point the user may sel ect
(or cli qe162]) Al BEbedisichechnahalted€ pedsibld for CREeGershie beldoed apdy edli¢ahbgadn-i S
conpl ex, components may be used in conbinpation to further narrOM/ihe search
resul t dadical{pereseaippaiicniusing e strekeerdpory sdidmay progple agraucsAsesutiset t ar get
is foun ' ' ' I ' - Bac e
foat ur ed b 1IARRBEER AL Sk RoRipBRLAAE e SORER LERRCHBRLES fon (AR AR RIS
enbodi nestdoke atd esippis solniteof the peskntupolkapriegcembs détgrneinedr Ifitlge lonkthkdyrisaane,
typing in_their ani epterin troke and endpoin alues b i ther

P e gkl 1 ot B JooRRa pe Tbhe sotlent 4156 GeriuvoaeEn i Sobig 9l 8F offsh istineng
CoNMPONenhSans AEcHRYIRR 1S { FHRIKE. cHEP IRk} pafvaRIeS LiNkWisd) ith& C@tilﬁ&leprﬁg% bisuighBis
stroke-endpoi nt count. The search result is displayed, and at that point

t he usernotamadied] gt tambe lobkeskumin théyponteslicab thbish(pprietly shown tohahdn i Hidger
proceed further into the | ookup process. [0138] Another enbodi nent includes
hosti ng data and an apparatus having on&8of the methods of the present

i nventi on enbodi ed thereon on a web-server and providing access to the
apparatus via the Internet. Thus, in addition to the nenory, input neans,

di spl ay neans, character mapping, and font addendum the font can be

- o o b I - . S N | o




[0143] Essentially, this enbodi nent subtracts out components, characters,
and relations that are not contained in the corpus fromthe entire body of
conponentwQ 200var7ecter s, and rel ati ons contai ned in a coRpiratse008/084750

i npl enentation. (Note that a conplete inplenentation of the present

i nvention would nost |ikely be based on Unicode, for exanple, though other
very | argproatiacacyield spefficiemtind smlal ehiractesedul) séeen twWiticisthbs@petahaated has
been obtained, it _can be applied in an, el ectroniq%Rcon ext (portabl

el ect r orf® baifeunde Algts thapibacalized in eegpaaic {grmat, the)sbryy tagles mightdakey e?%h‘é%d
to a pri | .G |, Ok i Lot gd- i i 00,
o - exaroa R B B O Pl e
t hi s enbmdibeesdr ppgeindapens dorarach benpateat) dsdirgrtd apessdfrsatfor tite dearchkagén bei ng
used. For exanple, a relational database as a repository for the data can
be used ®§W%nstitute an enbodi ment, one sinply obtains an el ectronic

l'i sti ng (91 04] EndtRrREHoARAR S £dcdrdafBOwHE BRI RERAt MYntRM i§ abdcABEd Ritht he

tabl ed data, via, for exanple, a set of scripts. This is st r‘ai‘ght.forward
for sonwofeeenskid Tade ilh Thle ds shows bow epmples samporensheandetsibdiviveddites Asi an

characters., The resul ting suh-sel ections. can ihen u as.the s for
gy LR RN e R T  R NE R T

t hat porcoiponéits hérd mdaba etyRdflodicalRathicde Mhe tidendifidfion o Popeits erhpyédiul t
can then be transferred to_ the proper format for electragnic context .

i nt ended-hipgseyperhagretesy, apd ghe assigrmanta staks eouafscand GRAPIIBISCOUNTSTO SSCHFHLe
[0145] ARRIEn CTRAHN TR inGARakb Lidlfer 1] ARXEHARITERLe Ofn Al ERCHIGaAR! oM
t hat can used as a training tool or ald Tor new and/ or expefienced users
of an erteodéenmompoditd @buraing cemponents+—hampelgnthnseawhioh cad becatsotghascontainihg

present invention can easi ddentify conmpongnts for i ch user. av

G 711 oul P EDHEReE e thy SV e g Ponmepte e SRBHE 6 ¢ o

P denti f y.CRIR0 AR S1aBR BerwRBA Bl algcpw?ﬁﬁe)ye&gp&ﬁﬁ@ngtﬁg;agp aWMrStof Ry 1S
used. In this enbodinent, these anbiguous or difficult cases can be placed
in a chaelatiomiaslany givien simple cempgrsinhmgy ofter be fhvod iwe phirglits of Remblekght ed,

whil e | eavi nﬁ?f al sg endfoi n mar ke onent chart can be

ts un d. ThealconRt S iﬂ tt}esim
order ed °8§PP§’ WG AR VT8 CARBISS CRPPORT 48U l'ﬁ% CHRAPWA SRR cases
can thenolfpoH&fsl AS adesultUehnmistle cdBpor@naiah ®e reddd¥46indThem liaplt cofmponents
conmponents containing difficult and anmbi guous cases can be a starting point
for traibyilpgkingdiem v a tablect sowe othepseer¢tomgilirdiang copysredly, simplgestamenys  he
correct i nt t i i S I LS. way,
ser s caat Seg i M cohficl RAEAE DL bith oY kRS AL ARRABET e haldlidte
and ef ficah®bclassified pid groeped@do@ingtotbpsiprifiearntdpe cak) corhiporent methades can
al so be provided for users g.are jn dqubt about a particular el t but
Gon 1 vedRecHRsd g RSP g e BogH bR %ffveb@wdglﬁwe@ﬁﬁ@ﬁgmwe a‘ﬁggfﬁs)q Any
| mpl emeny AtdhQR A B beTSuld £6mAhy dbidibet EorRfsheRTDIIAY RUS: fASEShality s e NI
sof tware guessing ganes, training prograns, and the |ike would bé In
keepi ng oanvéni¢itky reglizeiltin electrdric forest but cantrasilynesprovided irepaper-baseiddorm p0148]
Anot her emdi ment can include a printed dictionary, a method of creating
the same¥®whose contents are classified and arranged in accordance with the
core Cconpessihn Excgsihdyl egfdodier ¥ h eiBiiRfd dah ndidsiasitiflimyg &Mt (oA porfidH @9
characters are grouped into fam |ies using the core-conponent nethod, and
t he di ctrPoneRg compeients foursd gathe demainyof charactersrip anestos. %@ps@ameaesakwgrsaﬁ ng
to the sgroke- LN f [ L OR, t.. rather
than havitsgpataee ANTE b Bl e BHET R doRESREheodSe fy A R
char act efosmpohéiets tiRey wilbbe Reafidh com@onkntd thandy yotdit tiecdrityrid of cordeorhporgeats
character. [0149] For speedy | ookup, indented thunb tabs indicating a
stroke «5&HtbedAPYE can be provided al ong the side opposite the binding.
Wt hin ' = -S4 {@ni ng
devi ce ggg@?%%@?ﬁ%% %ﬁﬁgllugg? %S'%ée{ﬁna%%?)?}(te %gggg@@oﬂhﬁ&? ﬁe?ﬁﬁri{r%e stroke
count seotiponentéitregdrdless afrwhetter dimyraré slempnlibis@mposite irenagirer t t abl e can
list th co nents wth thei.rr caorrespondin e nunbers. The table
can al sdOLPHcHiempBRd Frealapglud BBty e hErcy P B RIS OREVALGE ng t he
(s.e) valj#igectiBnalyB&vethelcBApBhentdighd BB dOMmaRibfRhardBess. N Of each page within
an {s.e} subsection can also list the core conponents having that val ue.
The list of core conponents can follow the order in which they are
presented within the Is.el subsection. Sonme form of highlighting-including
but not linmited to bolding, italics, orl%olor-can be used to indicate which
core conponents on the header list are found on the current page. Core
conponents |listed before the highlighting are found on previ ous pages, and
t hose after the highlighting can be found on subsequent pages. This can



[0155] FIG 6 is a diagramof an exenplary enbodi nent of a system show ng
rel ati onshi ps between sone exenpl ary nethods, systens, and data. In

parti cul awvp 20809y8di6ém 600 i ncl udes a | ookup nodul e 602, acCuaSama®es7604, a
character donmain 606, a core conmponent identification nethod (or process)
608, a stroke-endpoint determ nation nmethod (or process) 610, a radical,
readi ng,[0AU8) AtHRShethS ERAnéinde iaeﬁﬁﬁﬁﬁg)an@&&or@iﬁg lal Rethtididt(Bhd-d@§ opOr ti on 614,
an output interface portion 616, a paper-based output format 618, an

el ect r obidirectipnal) baivpen clémentak cosr®nerin andcomapepite cagPedMbonent char act er
encodi n .01 ln . L al | o : | upl t he
dat abasdv BT Tty o) 8BEEGHoRind { Feb RRSHEesFRE bRl o TR e
recurri gl Mmertshodd ifé10oKproeitos Hitidg fok élegeftabsanpaikhts witr associated

rel ati onship) data. The data I n database 604 is, based on the ct}?ract er
donai n 6OBkLEIGRIpPIsEeEy HicdBsthed gan Belure PrYIiBg 8 rgFrepeBmEar 9 157] Once

the cor : - | j 1add BonScombokiie

dat abas e LD BB B B A P! Aol bod e e
t 0 i nputto elearehtad donapenentseandypot versd.er f ace portion 614. The | ookup nodul e
602 can generate output based on data from the database 604 and the

recurri ﬁ[g‘e "r’?ﬁ .@’i‘tmglﬁé? Blif’tvéﬂnge‘h Ny B8RS frpm, SRS Y Ch%ﬂ‘g?)rﬁe nt

char act qp160) SANE cRB8difRAts JTehd Qe deb @R e8ilier dRSeeHRANACIfAERLIbRs and
represent the core conponents or other recurring conponents that are not

encoded thevgrinus lisfingansmareensinigancans cambgitegbzashio bethrppstchasae and-electeomaepl e,

componenP e SRR cpeliRRRGhhAFRR SRS o SR CahRRUHER s hT e mee

conponenp gcdebs &RPCoH tsApecitibalBg of I AeER Rharateatbyatdicaloln the énterst afal
conponent (which woul d Eﬁ\;g cally be included in conventional encoding).

Thus t hetlarty and theglesismisstiemeuish dhia particulenappipary te sealigmgfhemyenions H158¢ or

mechani s a ' di rd
componerra i’ pfRLkEb: IRIE B GRS foRBltr IR e ple Rt b

i nt er f acpedific tinbodifikat caninblaedelan guireptidto canpiapbm: dfdhe darous fedtturen pherte @18
(e.g., aprinted. index, a . printed dictiopary,. or the like) or an electronic
f or mat @@e(eé!bﬁ.g{mmtﬂé‘?l?_g H_Bﬁc?ﬁ%ﬁeﬂipét‘ag‘ﬂstc&fl iﬂ@ta paigIeaty, or the like).
I'n genergyg afhi@&ﬁﬁ&ﬁiﬁ%ﬂﬁcaﬁ'eﬁhﬁléhséré)téﬁ&?&aé&lﬁfiwsitb Rofel dompbne@ywHivpiscal | y
include Tinks for recurring conponents as part of the package. In other
wor ds, einkoownhasedlonya simplepeleirieatal odmpengasthahid nyag &umidifir, on aldrass, asipr t9e
somewhat,. avoi ded., So, for.maxi rum freedom of choice,.an , anced
user fl ef%}adbt?‘?rpﬁ,{sfﬁgalﬁg‘em§ ﬁ%hr%eop%té(’@?fl eg%ef%vql L5enged WgegeCE%H cofﬁrﬁﬁig/\{/ays,

i ncl udi g;nm] Ih%E@ﬁaﬁoﬁﬁﬁ@%ov%)de@éﬁlfead:hfb%ﬂimc{&lﬁﬁhll&)v thyue@fsingslapompaticnts
[0161] by ot her/any recurring conponent; [0162] 4) by nane/ neani ng of

conponenp;loda@léalpl & (BihpbSiad icofpbients. EhansRhed, td fodite Stwdoaspdnbet AMeore may e
conponent as the target, finding the core conponent, and then finding that

core conponent's famly. so, —an .empodi t can include ans for

i nputti ﬁgolauaﬁ%beé é‘lnd%"h t?rc%W?r"%&%é?P{ngbe%‘ﬁeE@S ﬁg’g’f’@fm\ﬂﬁen t he
target character is rare _and/or_ has an unknown readi ng[, but shares features
found i rrdditoaatineanganfain frefirecofaha earber-despabadoerehadimsit pnsyfapialsg) 1pgk '(1%3’5. ,
the traditional way). 01_651 FI(%; 71s ahgbl o%k di agram of an exenpl ary
conput ercosiplexsanepeRentclldistly ag 4o -t & SingsI A HsRY 152 FRIF RBUPEReEy st em

enbodi ment. The conputer system 700 of FIG 7 includes a processor 702 and

mermory 710403]Rheshersorbordrenief theanessnhinyentiongflescibed  with sfersaes to Tblenkdy can
tai I Lit 1 I i t
oo i s sty SlecBblt SPROFERSR N, Iinal 3 MAGHSN Behly oINS Cv2 A

as a mul em nstructi ons and

dat a f orfegufsdhd Gihcliynflitpdessibed di%e it thetvatiosyahbodimbnts strofe-@adpdint valent i on
is wholly or partially i [

| npl emented in software, including a co ter
pr ogr amPaisear he appiicd 49 theecharagtery Hempedyes. This nesags égll%p%gé]g’? Rﬂﬂg‘ﬂ( Wha
operatio Walc : ] nory
1Ay Rharal Pﬁgéctﬁ{)%ﬁg?ggrg dtegigtc{gg} ggfri}gﬁvy@fou%e%ga 6f oG8 T BRRESSre BB

elemental components as an intermediate lookup step. In electronic formats, input and output
fields would be provided as necessary for display and data input and output purposes. This

embodiment can also be used with paper-based look up methods.
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[0166] The systemof FIG 7 further includes a mass storage device 706,

peri pheral device(s) 724, input device(s) 710, portable storage nedi um
drive(s) wo2o0%ooqat er readabl e nmedi um 714, a graphi cs ®abap3esmsi20 and a
di splay 708. For purposes of sinplicity, the conponents shown in FIG 7 are
depicted as being connected via a single bus 716. However, the conponents
may be Jqonegdheddition evigly 968 meedddbecdlat dedifablesfuactionainns.debaibed nbogd ie,
processor 702 and nenory adévﬂggobe connected via a Iocig nlcroproces or

bus, andhe M@l%@@beé@a%% f7bis embedimang fap) ingde the tellowing stepsy $t

storage L dvar ected
via one a%ﬁrﬁ%ngéﬁ ég{dﬁ\gﬁ%ﬁ%}gput a?fé?o r%ﬁ@%@ tﬁ?@%%gﬁgégﬁgg&g&%gﬁéIM| chis
t ypi cal ligvéntiph énapplied can bécaculatgh efieamathekcatrindledoproaitlingd incahs afiaskesdingve,
is a non-volatil.e stora eﬁg$Y%§§ for storing data and instructions for use

by procddegfiergda theiy stro BUCA¥HE mass storage device 706 stores the
conput erjop§g) oradeh BRiRRRNEan g ﬁaﬁﬁ:u[@ﬁyhﬁ’ﬁcﬁ"f'e fnhasRvAReOt id MYRHH toleteftife

met hod of the present invention also may be stored in processor 702. gwﬁ67]
Por t abl & ehatacteg'e radichl aneate icompanent.ddereaversin qasqsmf jsimle charagiptsisontapong

comput er kSR Rb e Ao B thead oaRBRioRf e iRarBich® ssp aRsing om 1 ne

conput erragiysls @frwrt: cbinfponehts A9 l¥es BRE1IQEH BElore éfficienet hod of the present
invention is stored on such a portable nmedium and is input to the conputer

syst em 718806l using this esltnde 08¢ B gEnRtE APt Rupeber p5 Strqﬂ@ﬁ APk &R ENdRATE BY )

724

{put 7 oS e R BB ho YR Elor SHBRRT RN WS ptcBHE b Eiiggls o

conput er, mhg@eﬁﬁéﬁw TLe, BMRLR tﬂ@'&bxﬂﬂﬁ»‘h%haﬂ@t\éf ?%ﬁwﬂ ﬁé& r{691¥s§ el Ree 2

network iTnterface card ér |nterFaC|ng conput er system 7 a network, a
d d.th k 01681 | t . d

"t or t acaogin it | abvirdet-apd Ao g bt (et ﬁﬁlb%‘?healogﬁéfaﬁ Tl desr

i nput t i NgadadrAParalyIRY. Morédvedr,ahdtelis Keppardn® et sigiificait camponant,inogisthste agy
such as a nouse, a trackball, stylus or cursor direction keys, or _an inmage
capt ur e epEYa, to kpowvhigircompanent js fragieipruaen. @rymuaen&@aﬁtrpts%aﬂnd radpnts (9f

i nterfaci w th and executing .the nethod of the present in

or der to%tg@mrrayﬁseéﬂt ahf) se 8%15 &4 Fpﬁwﬁnﬁatham% forma, e%% L%"?(%‘Ef@m 700
of FIG 7 includes graphics subsXsten1720 and di splay 708. Displ 708 may
i ncl ude chargtensuhe mggraetabbst(nem adi{§ 1} agind forquictectopistiarmali exsl usgs %;ILSOB)C}

th

iser to ARSI E BelhpfEet BF Spnfher BRN R Bes MY RK A i8I0 B8R,

recei vesset fox thiatarg@nchagdcigrhinciae ldttef casepd meinsabelinpuning sikesrokband sfidpoit i on
for output to display 708. Display 708 can be used to display cqonmponent

i nt er f acedues pgneseeditagsthey Vﬂtft?éﬂroqtpﬁt&e%&yl TBFRNE H AN INRULIAGaNS g3n fclyde

I nt effa% bdd1§, fbaR! & Yiud ARy | 14& ic?, aa&gtrgﬁ@h%m L@tk dlhpliRviFet pod
of the pr sent |nvent on sincet e present |nvent|on may be
di rect | ysigmdlinpuaddvicabt theilikpl e‘,\mmutmd disiptayiegh inchelelssedaf scrden, apapl @y, 708 and

t he i nput eV|ce S m. 10 o G 7.,also i Iudes an

syst em A3a1e DiDGtEishy SR PR ivaseag Sieathonist RUFS aos SEEEHE R BRE ¢ ha
recei vesyansle Porhatisg 4 FQE %o %%w&%etmamﬁwr beclémontt dysterer i pheral s

724. Additionally, the systemo i ncl udes out put devices 718.

Exanpl es[0b07]sThls abedimenpean hgespesiallyi ﬁ&buﬂeln@@e@M@%e therchpraetes is sémplet he

i ke. he 3 tent Fl G. 7.als rk in

coupi ed P he fOY oAU fecrpiing R ARl e SRl b Ph BB J66 7 50

can accqg@gkhﬁkgfﬂﬁﬁﬁﬁmﬁd@d&&m@ﬂéa@@bﬁleva| nmet hod executing on the
processor 702 fromacross the network, [0170] The devices contained in the

conput er[0808)t Angther embadimen isdesprbed Wiflyrederense tf)é“@htts iLA agd hdy e taditiensk

t f h
comput or"“ 555 SR of Akl i hBBRAK L BebPRIATRRL P YGALoERLRARMPL 217
i |1 ustrdiefortonsely] ﬁtefemremttdasmhald;aa:ashfewhaema‘tmdltmrmi:t;tmialcbynu sepine el atng t he

met hod of, t he_prese |nvent|0 r | at f rns can,.al so suffice,
Cuch s ok DR SEkepuB Bt e THCmERRErE b BRRe g,

pl at f or s yidd afiirhhtifeaRoke Uy QQﬁle%ftﬁTsh&{@asesn% é’l@"v\}fﬁﬁ "[I%Rat 130 [if¥the table, the

mul ti processor platforns, other personal conputers, portable platforms
(such ascotamuthshion 513 otatusa assogiated voitfnthie sempprent shewmes thegpwiin qué¢stien) The

wor kst ati ons, mai nfranes, navigation systens, and the |ike. [0171]

Al ternative enbodlnents of the use of tRBEk nethod of the present invention
in conjunction with the conmputer system 700 further include using other

di splay neans for the nonitor, such as CRT display, LCD display, projection
di spl ays, or the like. Likemﬁse ~any. S|n1Iar ‘type of menory, other t han

o o Y



[0176] An enbodi nent can include a nethod of systematically classifying the
recurring conponents found in Chinese-type characters, including both

radi cal awo 20@m70@di cal conponents. [0177] At | east onePemusdIos®BL7SCan
provi de a nethod of identifying a recurring conponent out of the set of
conponents having the sanme stroke count. [0178] At |east one enbodi nent can
provi de calumai hbeled §s.c 1gasvitlyd the ficktiofiese pbssibde sthukeaotietraluen, sddahe eoluay t hat

when identifjed recurring conponent, the resulting selectjon is small,
Fhus 1 admtaiechiS ot shorA o Feror SRpkd ot Ve T2 sotenon sill SPsicie. a

met hod fRfelRQKingheUR" ?ﬁgt?@glhglf&édgﬂ e i than one constituent conponent,
regardl ess of whether that conponent i1s one of the traditional radicals or
a non- r 40109 |Likovipe redpoin] @u8G|mat ajpearsd veryedeprinding ae the axaet ywasothaidbe a

met hod for | ooking up characters easily by.their. {stroke. endpoiry count in
Cases widraeRt St gratei F ARSH For BRBlerrh it For R R bR it e

t he traghlipsnedounBdTRidlemboliddehl barfielp BREkve @li¢h ANbiHity B hssoaiBtifg Mwrhttive

met hod for | ooking up conplex conponents based on sinpler conponent
conponerengdpoinhvpludsyeth he sharagtgn @gommonert s guesiienenbodi nent can provi de a
met hod f ' g ' > Falol ent
w th-t ndOLgEefs CEMORLIRNAEL ABTRE) OF oo BN CldBfin Lol e SRERERET 1
f rom t hel'dbieorh e thertatdé,aach eove cabdspomds to Apatt@aki compodent dieaobmirslabalad from

ang | 0SB hoin S oS aTBRRS s SRR bS5 ekl PRDE e °
embodi ”gg{g.te%#ﬁgho% AVrAKIR ¢ &thco‘:ljlﬁ%. ﬁlttﬁgs%dQTa§SP$net\bﬁl JIRBEE A Bere S HBE e

native on-natlve, to better understand and appreci ate character
conposi t(kewond) Gl&4for dachl {sask vabmepanbodi nent can provide a nethod for

| ooki ng n-r.adi cal ,conponent. name or neaning...]0185] At, | east one
enbodt rlFLER iG0R Fo s SFBE et Pet Xeed b HEEr R B o maP e pphbodidh 2
cl assi f i gatihe0dd tatfollSwingatpky grasped by the novice user of the |anguage,
and whose mani pul ation may require neither know edge of how to pronounce

t he character nistenafyira anid reeprding aftemaisdinale equnihwhere yhase B9y bglsomeat ur e of
recurring corrpog&gfggﬂtgEQESSQJOFQ%()&%S%&L bed above with respect to one or nore
0SSThle 1o a

enbodi ments, it i's generate | ookup tables for existing printed
di cti onari es byidehifsngd fldatesrding@ltttatel dndpoiaf couhareledre tierd BGaine dnibiguitye
dictionaries to a database of all characters and conponents in the

st r oke- endpoi nt 3EOLHEPPINEEAUbN system One practical question, however, is

whet her rlgl‘ ff(! L’ﬁ{égsif%f)ec?b%\gﬁﬂgg raﬁer‘i‘ﬁff{léjsﬂ’%@ tgg& ?%&;gy!fxﬁ cblifs HaglséBkyﬁ th Anfefthe

additio ar an nponent ta ictionari at have al ready
been typdsementltreyd embgdimaents) shdieray the ackiestdsinhotdhé¢lbéttamiceand @bSi¢ctone

solutio of caurse, is to create a self-contained.booklet containing the
requi si &gnﬁﬁﬁpﬁﬁﬁﬁfé%ﬁ’eéﬁaﬁ%ﬂ ‘?ndp%gwu‘?sacﬁpz’g apgheﬁigto& epamé’gn%fﬁ% pl ement
to an exhafacs, Qtﬁ)tdng%%éét 8f cathpientdk Khardi&S SincRUING rh@icaldoripgsshtsiBoRg an
enbodi nent as descri bed above. Either conponents or characters could be on

separ at gadigdl|cemponents, iekemasital cenpennts compesigegipopents r thedikea Morsayd, as t he
correspondi ng. core ¢ onent s. ri f i (Y fi i
cor Sl 631 BTRGT 5B SR o TS PRALHS HARED
or nor e gossikirnipdihesoungenesiaigcin Iblegl 42 thicembediment of ths inventidnvie hbelimited
resenbling the "verb wheel s" sonetinmes enployed for, verb conjugations in
French 48 gwggaﬂvgqﬁltematlve counts, respectively, and ideally provides only enough as necessary

for each character. Thus, many components and characters will require no alternatives as there

is no ambiguity, and other components may require several.

[0113] Optionally, the method can include enabling a user to select whether endpoint or stroke

count alternatives are to be additionally displayed in the search result. Accordingly, while the

initial search result screen would show compounds or characters containing the {s.e} value

selected by the user, and paging up will reduce the stroke or endpoint count (whichever was

designated for variation) incrementally, and paging down will increase the stroke or endpoint

count (whichever was designated) incrementally. Alternatively, a separate GUI control can
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[0189] An enbodi nent of a nethod, systemor software of the present

i nvention can include a volvelle (also known as a "wheel chart", "circular
epherer a"woanodioresib wheel ") whi ch can be a paper constr RCTIUSR008i084750 ot at i ng
parts. The volvelle could be nade fromany suitable material (such as
cardboard, netal, plastic, or the like) and include rotational or |inear
nmot i on (edbbit klgrusento iacremiedally Upapk.upDat gpagaidpwh" fore@itherstekb odlendpoint caumtie
arranged peripherally, centrifugally, .and/or radiall Th ol vell e can use
mul t1 pl STHCHEREERIFR! 1 Yetbe pet O IHias © 18R 4a)estd PRablisimics Pebie An
exenpl arsym% sl l8bhd AE&er dance with the present invention can include a
square or rcul ar cardboard or thick paper base. Stroke counts coul d be
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Comment aefbrs,Inotably the Japanese reforms of 1945 and the PRC reforms of 1949, there are
characters and components that are now written using new graphemes. The result of such

transformations is that components and characters can be represented by alternate versions.

Thus, for instance, &, 8, and B are all the same because they are used in the same words but

in different scripts. It is therefore helpful to keep track of the relations between components
related by graphical alteration.

[0123] In addition to any of the above steps described in other embodiments, an embodiment
can include the following steps: identifying the many-to-many relations between component
variants; providing a means for accessing all components and their variants by stroke-endpoint
classification; and providing a means for viewing alternate versions of a component accessed by
classification such that when one variant is accessed using the means in step 2, all associated
variants can be displayed in the result set.

[0124] Table 16 shows how this data might be co-related in a table, using the example of the
"word/speech" radical 5. FIG. 2 shows an example of an embodiment that could be used to
store such data in a relational database. In electronic formats, a wide variety of graphical user

interfaces could be used to realize the interface that the user employs to access and display

grapheme variants.
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The entire character is a recurring conponent so IL is its ow core
conponent. 2 2 ais aradical whereas it is not so it is the core
conmponentwo20®a74415Bot h rl and A are radicals, but A i ®crars26sss47somonl y
used as a recurring conponent than Pl. 4 3b Both 5 and * are equally
common as recurring conmponents, but Pc serves as a phonetic conponent and
t her ef or[@125)rietd art as/atibtg of possitsle sppbdodinients of cross-referencing across scripts. In an

electronic format, an input search field can enable a user to search a component by its {s.e}

value. For instance, searching for & using an {s.e} of {7.8} would result in a set of components

containing &. By then selecting &, a display means can display & and its variant forms, if

any. Optionally, additional information about the languages where such variants are used could
be displayed. A paper-based version of the embodiment could be implemented using a table
that lists components by {s.e} order and contains fields showing alternative forms in other
scripts. Note that for both electronic and paper-based formats of this embodiment, additional
fields or columns may be provided to handle cases where more than one variant is found per
script. For clarity, such additional fields and columns are not shown in the figures or tables.
[0126] Another embodiment can provide an ability to find a character based on any element
contained therein, regardless of whether that element is elemental or composite, radical or non-
radical, core or other. In addition to steps in an embodiment described earlier, this method can
include identifying components existing in the domain of characters, regardless of type (radical,
non-radical, elemental, composite, or core). The method can also include providing a means for
accessing all components by {s.e} classification; and providing a reference means from the list
of components to the characters that contain them, such that it is possible to access characters
associated with any given component.

[0127] This embodiment can result in larger character result sets for a given search, but can be
beneficial in cases where rare or unusual components will precisely result in a limited sub-
selection of the domain of characters, regardless of whether the element is a core component or
not. Moreover, it can be helpful in cases where researchers, for example, might want to study
character relations. Finally, if functionality from previous embodiments of the invention is
included, such that more precise lookup keys such as core components may be alternatively
used, then this embodiment can be used "as a last resort" where, for whatever reason, a user has
trouble identifying which radical or core component to use as a lookup key. In electronic
contexts, this embodiment may therefore be configured so that a plurality of components may
be used simultaneously as lookup keys, thus further reducing the result set generated during the
search process.

[0128] Use of this method is similar to the other embodiments. To find a target character, one
uses the means for accessing character components according to stroke-endpoint classification,

and based on the result set, one can find the target search character. Because the listing means is
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4 and ft are both far nore common than 73 , so 73 is the core conponent. 6
5 P1 This nodern Japanese character has a nonolithic structure that
correspoma® 20@/a1a616t her el enents i n ot her graphenes. (Nec®/uskaws/os47adi ti onal
Chi nese reflexes of this character could be grouped.) TABLE 2Sanple Core
Components and Associ ated Character Fami|lies Core Conponent Associ ated
Char act im#tatb byhef tdblesiShowh Rliffering only in the number of elements contained in the table, a

result table or figure would be similar to one or more of those described above.

[0129] Another embodiment is described with reference to Figs 3 and 4. This embodiment
combines the methods of any and all of the earlier-described embodiments, but fixes them in an
in electronic format. Accordingly, a display device or other output means, a keyboard,
electronic stylus, or other input means, short and long-term memory to store data, a computer
processor, and database search and retrieval functions furnished via a software application can
be provided so as to facilitate the lookup of characters and character components. FIG. 3 shows
an exemplary data structure that could be embodied in a computer-readable medium and that
would provide the features achieved in various embodiments described above. In FIG. 3, table
names are shown in capital letters, bolded field names represent the key field for a
corresponding table, and lines with arrows indicate the links between the tables. The relational
structure between tables is such that the head of an arrow represents the "one file" and the tail
(origin) of the line represents the "many file."

[0130] For example, to achieve the functionality described above in eatlier embodiments using
a relational database, four tables could used, namely—CHARACTERS, CORE
COMPONENTS, ELEMENTS, and CHAR_COMP_LINK. Optionally, the ability to look up
characters directly by stroke-endpoint notation can be provided, and the CHARACTERS table
can include fields comprising the character itself, a stroke count field, and an endpoint field. In
addition, to provide for the extra margin of error when users guess at a character's stroke count,
an alternative stroke count field, and alternative endpoint fields can be added (FIG. 3).
Searches for {s.e} values can be conducted using precise values (limiting the size of the result
set) or using ranges (in cases where the user perceives some ambiguity). Display of search
results can enable the viewing of results matching stroke or endpoint counts incrementally
higher or lower than the user's guess by some form of page up or page down function, as
described above.

[0131] The COMPONENTS table can contain a minimum of stroke count and endpoint fields,
but can additionally contain a set of alternative stroke count and endpoint values (FIG. 3).
Linking the CHARACTERS and COMPONENTS tables is CHAR_COMP_LINK, whose
purpose is to realize a many-to-many relation between characters and components.

[0132] Finally, to realize the simple-complex distinction for components mentioned above, an
additional table comprising ELEMENTS (simple components) can be provided. Logically, one
approach could be to consider an element any component used to compose another, more

complex component. Accordingly, the element field in the ELEMENTS table can comprise a
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list of components that cannot be further subdivided into a smaller grapheme. The relation
between the COMPONENTS and ELEMENTS table is necessarily many-to-many, because
each component may be associated with a plurality of elements, and each element may be
associated with a plurality of components.

[0133] FIG. 4 provides an example of sample graphical user interface (GUI) of the kind that
might be used to in accordance with an embodiment. This multipurpose interface can enable a
user to choose a search target via radio buttons, for example, the options being radical
component, non-radical component, any component, or character. The user can then choose
one or more search criteria, whether strokes alone, strokes with endpoints, name, or meaning.
As shown in FIG. 4, result sets could take the form of grid-shaped cell matrices. Clicking on
one of the components in the result set (shown as empty boxes) can indicate that the target had
been found. If the target was a radical or component, clicking on the target can then produce a
new set of characters containing that radical or component. Such a result set can be shown in
another window, though the graphical user interface could be implemented in various ways, as
other implementations could be devised for use with one ore more of the various embodiments.
Additional data, including but not limited to component or character meanings, readings, and
usage notes, can also be displayed with the search target. A graphical user interface or other
means can be provided to search for components and/or characters by name and/or meaning, as
shown in FIG. 4.

[0134] Alternative graphical user interfaces that are in keeping with the spirit of the present
invention and useful with embodiments thereof could naturally be provided. For example, it is
possible to devise a graphical user interface such that radical and non-radical components can
be displayed in separate tables, such that both types of components could be used separately or
in combination for lookup. For instance, one could search for a radical using search-endpoint
keys, a non-radical by search-endpoint keys, and choose the radical and non-radical which are
both found in the target character. Data associated with components and characters could also
be displayed on-screen.

[0135] This embodiment can include a mapping of character components, not typically found
in standard electronic character sets to glyphs identified as representing the various graphemes
(components, core and non-core) as part of the classification method. In addition to the
mapping (encoding) itself, one or more special fonts or font addendums can be prepared. Using
current technologies, to display non-radical recurring components as text, one typically encodes
them as user-defined characters so that they can be displayed on-screen. This technique is

already well known, and is accomplished using one of a number of software applications that
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enable people to design their own fonts or add characters to existing fonts. Implementing an
electronic format of an above embodiment can include a step of component glyph mapping and
font addendum development.

[0136] In using this embodiment to search for a character, a user can determine which kind of
lookup may be desired, for example a radical, non-radical recurring component, or character
itself. Selecting a non-radical component or radical corresponding to the stroke-endpoint pair
value can yield a set of characters matching the search criteria, at which point the user may
select (or click on) the desired character. In cases where the search target is complex,
components may be used in combination to further narrow the search result set. The search
results are displayed on screen, and once the target is found, associated data is displayed where
appropriate.

[0137] Because features of other embodiments can also be incorporated into this embodiment,
it is possible to look up components by entering in their name, typing in their meaning, entering
stroke and endpoint values by either typing them in or clicking on a matrix of numbers, for
example, combining components, or even simply using radicals, which are also found using
stroke-endpoint count. The search result is displayed, and at that point the user can select or
click on the desired character or component to proceed further into the lookup process.

[0138] Another embodiment includes hosting data and an apparatus having one of the methods
of the present invention embodied thereon on a web-server and providing access to the
apparatus via the Internet. Thus, in addition to the memory, input means, display means,
character mapping, and font addendum, the font can be downloadable to the user, or,
alternatively, the data can be presented a non-encoded format for example PDF. Subsequently,
the user accesses the data via the Internet using access techniques. In addition to the above
embodiment, another embodiment of a method, system or software of the invention can include
using a web service to provide access to the embodiment for input and/or output from/to a
human operator or another software program or computer system.

[0139] For example, if a user wants to access a character or component, he can go online to the
uniform resource locator URL where the lookup method is being hosted. To display character
on the user's computer, a font may be downloaded from the URL. Alternatively, results can be
displayed in pdf format or other platform-neutral format. This implementation of the lookup
can make the system and method universally accessible.

[0140] Another embodiment of a method can provide a means to generate corpus-specific
lookup charts and classification tables in accordance with the present invention. This

embodiment is accomplished as follows:
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identifying components needed and preparing their mappings as described above.

[0141] The method can include obtaining a list of characters from the corpus for which charts
and tables are to be provided; and using the corpus characters to generate a subset of characters,
components, and relations from the invention, such that the relations and compounds and
character data extracted relates to those of the corpus.

[0142] The method can also include generating tables based on the subset of relations
corresponding to those of the corpus.

[0143] Essentially, this embodiment subtracts out components, characters, and relations that are
not contained in the corpus from the entire body of components, characters, and relations
contained in a complete implementation. (Note that a complete implementation of the present
invention would most likely be based on Unicode, for example, though other very large
character sets could also be used.) Once the subset of data has been obtained, it can be applied
in an electronic context (portable electronic dictionary, PDA, cell phone, or the like) or it can be
reduced to a printed version for incorporation into a printed-media publication, for example, a
dictionary.

[0144] The manner used to implement and/or use this embodiment can depend on the database
and programming language being used. For example, a relational database as a repository for
the data can be used to constitute an embodiment, one simply obtains an electronic listing of the
corpus characters, and generates sub-selections of the tabled data, via, for example, a set of
scripts. This is straightforward for someone skilled in the use of a relational database that
handles Asian characters. The resulting sub-selections can then be used as the basis for a new
database mirroring an embodiment in structure, but containing only that portion of the data that
is pertinent to a desired corpus. The result can then be transferred to the proper format for
electronic context intended, or printed for use in printed-media dictionaries, for example.

[0145] Another embodiment can include the development of a teaching system that can be used
as a training tool or aid for new and/or experienced users of an embodiment. Trial and error in
implementation of prototypes of the present invention can easily identify components for which
users have difficulty counting endpoint values. In addition, it is also possible to identify
components whose endpoint counts vary depending on which font is used. In this embodiment,
these ambiguous or difficult cases can be placed in a chart, with their true endpoints circled or
otherwise highlighted, while leaving false endpoints unmarked. The components in the chart
can be ordered by stroke and true endpoint values. The chart of difficult cases can then be used

as a study aid, for example.
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Pr esent Doiiider traiping tools that teach users how to quickly correctly identify the correct endpoint
count for important but ambiguous components. In this way, users can use an embodiment the
present invention with greater precision and efficiency. In printed media, a separate table of
difficult cases can also be provided for users who are in doubt about a particular element but
don't want to have to look through the total body of components.
[0147] Any implementation using the list of difficult and ambiguous cases, including software
guessing games, training programs, and the like would be in keeping with the spirit of the
present embodiment of the invention.
[0148] Another embodiment can include a printed dictionary, a method of creating the same,
whose contents are classified and arranged in accordance with the core component
classification system of the present invention. Thus, characters are grouped into families using
the core-component method, and the dictionary itself is organized by core components
classified according to the stroke-endpoint method of the present invention. As a result, rather
than having to use an intermediate table of core components to lookup characters, the user can
search the dictionary directly for the target character.
[0149] For speedy lookup, indented thumb tabs indicating a stroke count value can be provided
along the side opposite the binding. Within each stroke count section, sub-tabs or some similar
sectioning device can be provided to indicate endpoint subsections within the stroke count
section. At the start of each {s.e} subsection, a short table can list the core components with
their corresponding page numbers. The table can also cross-reference core components easily
misconstrued as having the {s.e} value in question.
[0150] The top or outer margin of each page within an {s.e} subsection can also list the core
components having that value. The list of core components can follow the order in which they
are presented within the {s.e} subsection. Some form of highlighting—including but not limited
to bolding, italics, or color—can be used to indicate which core components on the header list
are found on the current page. Core components listed before the highlighting are found on
previous pages, and those after the highlighting can be found on subsequent pages. This can
make it easy for the user to decide whether to page forward or backwards.
[0151] Within each family of characters sharing the same core component, characters can be
listed in order of residual strokes. If two or more characters have the same number of residual
strokes, they can be further ordered by the traditional radical order of the residual portion, if the

residual portion in fact constitutes a radical.
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[0152] A special table at the end or start of the dictionary can be provided to list difficult cases
where the stroke-endpoint system might be difficult to apply with accuracy on the first attempt.
Traditional indices may also be provided, including but not limited to indices by radical and
reading.

[0153] There is no particular restriction as to the kind of data provided for each character, as a
structure according to this embodiment can be readily applied to monolingual as well as to
bilingual character dictionaries. Associated words may be listed with each character, together
with usage information, etymologies, and/or the like.

[0154] For example, to lookup a character, a user can determine the character's core component
and determine the stroke count. Using the stroke count tabs, the user can quickly arrive at an
overall section of the dictionary containing characters whose core components have that many
strokes. Sub-tabs or some similar device can further direct the reader to the appropriate
endpoint values, with a table at each {s.e} subsection listing both the correct core components
and those easily misconstrued for that level, with referencing page numbers. The user can then
page forward using the highlighting key at the top of the page until he or she finds the core
component for the character. The character will be found readily enough within the short list of
characters represented. In the few cases where a core component family has many characters,
the order of characters is further determined by the stroke count and/or radical order of the
residual portion.

[0155] FIG. 6 is a diagram of an exemplary embodiment of a system showing relationships
between some exemplary methods, systems, and data. In particular, a system 600 includes a
lookup module 602, a database 604, a character domain 606, a core component identification
method (or process) 608, a stroke-endpoint determination method (or process) 610, a radical,
reading, or other method (or process) 612, an input interface portion 614, an output interface
portion 616, a paper-based output format 618, an electronic input/output format 620, and a
recurring component character encoding 622.

[0156] In operation, the lookup module 602 is coupled to the database 604. The database 604
contains character, core component, recurring component and stroke-endpoint linking
(association or relationship) data. The data in database 604 is based on the character domain
606 being processed according to the methods of 608-612.

[0157] Once the core component/stroke-endpoint/character association data is in the database
604, the lookup module 602 can access the database 604 in response to input received via the
input interface portion 614. The lookup module 602 can generate output based on data from the

database 604 and the recurring component character encoding 622. The recurring component
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character encoding 622 can include additional encoded characters to represent the core
components or other recurring components that are not encoded as part of a conventional
language encoding scheme. For example, the recurring component character encoding 622
could include core components and other recurring components, and, as mentioned above, core
components in some cases are those components that are not the radical component (which
would typically be included in conventional encoding). Thus the recurring component
character encoding 622 provides a means or mechanism for a computer system to reference and
display the recurring components and to display the recurring components.

[0158] The output interface portion 616 can be directed to a paper-based output format 618
(e.g., a printed index, a printed dictionary, or the like) or an electronic format 620 (e.g.,
computer, handheld electronic dictionary, or the like). In general, an embodiment similar to
that shown in FIG. 6 may typically include links for recurring components as part of the
package. In other words, electronically the problem of pages and pages of indexes may be
somewhat avoided. So, for maximum freedom of choice, and thus, enhanced user flexibility,
the user should be able to look things up four ways, including at least:

[0159] 1) by radical;

[0160] 2) by core component;

[0161] 3) by other/any recurring component;

[0162] 4) by name/meaning of component;

[0163] 5) by looking up a character that shares the same core component as the target, finding
the core component, and then finding that core component's family. Also, an embodiment can
include means for inputting a character phonetically. This feature can be useful when the target
character is rare and/or has an unknown reading, but shares features found in a common well-
known character; and

[0164] 6) phonetically (e.g., the traditional way).

[0165] FIG. 7 is a block diagram of an exemplary computer system that can be used to
implement a method or system embodiment. The computer system 700 of FIG. 7 includes a
processor 702 and memory 704. Processor 702 may contain a single microprocessor, or may
contain a plurality of microprocessors for configuring the computer system as a multi-processor
system. Memory 704 stores, in part, instructions and data for execution by processor 702. If
the system of the present invention is wholly or partially implemented in software, including a
computer program, memory 704 can be used to store the executable code when in operation.
Memory 704 may include banks of dynamic random access memory (DRAM) as well as high-

speed cache memory.
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[0166] The system of FIG. 7 further includes a mass storage device 706, peripheral device(s)
724, input device(s) 710, portable storage medium drive(s) 712, computer readable medium
714, a graphics subsystem 720 and a display 708. For purposes of simplicity, the components
shown in FIG. 7 are depicted as being connected via a single bus 716. However, the
components may be connected through one or more data transport means. For example,
processor 702 and memory 704 may be connected via a local microprocessor bus, and the mass
storage device 706, peripheral device(s) 724, portable storage medium drive(s) 712, and
graphics subsystem 720 may be connected via one or more input/output (I/O) buses. Mass
storage device 706, which is typically implemented with a magnetic disk drive or an optical
disk drive, is a non-volatile storage device for storing data and instructions for use by processor
702. In another embodiment, mass storage device 706 stores the computer program
implementing the method of the present invention. The method of the present invention also
may be stored in processor 702.

[0167] Portable storage medium drive 712 operates in conjunction with a portable non-volatile
storage medium, such as a floppy disk, or other computer-readable medium, to input and output
data and code to and from the computer system of FIG. 7. In one embodiment, the method of
the present invention is stored on such a portable medium, and is input to the computer system
700 via the portable storage medium drive 712. Peripheral device(s) 724 may include any type
of computer support device, such as an input/output (I/O) interface, to add additional
functionality to the computer system 700. For example, peripheral device(s) 724 may include a
network interface card for interfacing computer system 700 to a network, a modem, and the
like.

[0168] Input device(s) 710 provide a portion of a user interface (UI). Input device(s) 710 may
include an alpha numeric keypad for inputting alpha numeric and other key information, or a
pointing device, such as a mouse, a trackball, stylus or cursor direction keys, or an image
capture camera, or an OCR. All such devices provide additional means for interfacing with and
executing the method of the present invention. In order to display textual and graphical
information, the computer system 700 of FIG. 7 includes graphics subsystem 720 and display
708. Display 708 may include a cathode ray tube (CRT) display, liquid crystal display (LCD),
other suitable display devices, or means for displaying, that enables a user to view the execution
of the inventive method. Graphics subsystem 720 receives textual and graphical information
and processes the information for output to display 708. Display 708 can be used to display
component interfaces and/or display other information that is part of a user interface. The

display 708 provides a practical application of the method of the present invention since the
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method of the present invention may be directly and practically implemented through the use of
the display 708 and the input device(s) 710. The system 10 of FIG. 7 also includes an audio
system 722. In one embodiment, audio system 722 includes a sound card that receives audio
signals from a microphone that may be found in peripherals 724. Additionally, the system of
FIG. 7 includes output devices 718. Examples of suitable output devices include speakers,
printers, and the like.

[0169] The system of FIG. 7 also includes a network interface 726 coupled to a network 728
(e.g., the internet). A remote user or system 730 can access the classification and retrieval
method executing on the processor 702 from across the network,

[0170] The devices contained in the computer system of FIG. 7 are those typically found in
general purpose computer systems, and are intended to represent a broad category of such
computer components that are well known in the art. The system of FIG. 7 illustrates one
platform which can be used for practically implementing the method of the present invention.
Numerous other platforms can also suffice, such as Macintosh-based platforms available from
Apple Computer, Inc., platforms with different bus configurations, networked platforms, multi-
processor platforms, other personal computers, portable platforms (such as handheld electronic
dictionaries, translators, or the like), workstations, mainframes, navigation systems, and the
like.

[0171] Alternative embodiments of the use of the method of the present invention in
conjunction with the computer system 700 further include using other display means for the
monitor, such as CRT display, LCD display, projection displays, or the like. Likewise, any
similar type of memory, other than memory 704, may be used. Other interface means, in
addition to the component interfaces, may also be used including alpha numeric keypads, other
key information or any pointing devices such as a mouse, trackball, stylus, cursor or direction
key.

[0172] In a further embodiment, the present invention also includes a computer program
product which includes a storage medium (media) having instructions stored thereon/in to
program a computer to perform the method of interfacing of the present invention. The storage
medium can include, but is not limited to, any type of disk including floppy disks, optical disks,
DVD, CD ROMs, magnetic optical disks, RAMs, EPROM, EEPROM, magnetic or optical
cards, or any type of media suitable for storing electronic instructions.

[0173] Stored on any one of the computer readable medium (media), the present invention
includes software for controlling both the hardware of the general purpose/specialized computer

or microprocessor, and for enabling the computer or microprocessor to interact with a human
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user or other mechanism utilizing the results of the present invention. Such software may
include, but is not limited to, device drivers, operating systems and user applications.
Ultimately, such computer readable media further includes software for performing the method
of interfacing of the present invention as described above.

[0174] A user device or system for executing a method as described above can be a portable
electronic device such as one (or a combination of more than one) of the following: a web-
enabled device; a wireless telephone handset (e.g., Apple iPhone ®); a personal digital assistant
(PDA) such as a Blackberry®, Palm® computing device or the like; a handheld computer; a
portable electronic dictionary; a laptop computer (or other type of portable computer such as a
tablet computer); a smart phone; a media recorder such as a digital camera or digital video
recorder; a digital media player such as an iPod®, an mp3 player, or a electronic book reader; a
handheld game console; a personal navigation device; a converged device, or the like. The user
device can also be a desktop computer such as an IBM-compatible personal computer (PC) or
an Apple Mac®. In general, any now known or later developed device or combination of
devices that can carry out the functions described above can be used with an embodiment of the
present invention.

[0175] A software embodiment of the present invention can be purchased (or requested without
charge, depending upon the application provider) and downloaded to a user device via a wired
or wireless network. The AppStore by Apple is an example of a system for downloading
software to portable devices.

[0176] An embodiment can include a method of systematically classifying the recurring
components found in Chinese-type characters, including both radical and non-radical
components.

[0177] At least one embodiment can provide a method of identifying a recurring component out
of the set of components having the same stroke count.

[0178] At least one embodiment can provide a method for classifying Chinese-type characters
in such a way that when identified by recurring component, the resulting selection is small, thus
facilitating lookup.

[0179] At least one embodiment can provide a method for looking up characters using more
than one constituent component, regardless of whether that component is one of the traditional
radicals or a non-radical component.

[0180] At least one embodiment can provide a method for looking up characters easily by their
{stroke.endpoint} count in cases where it may be difficult to determine which component

constitutes the traditional radical.
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[0181] At least one embodiment can provide a method for looking up complex components
based on simpler component components, and vice versa.

[0182] At least one embodiment can provide a method for using a known character sharing a
recurring or core component with the search target character as the starting point for search,
whereby from the known character, one obtains the constituent components, and from among
the constituent components, one employs the shared component as a means to identifying the
search target character.

[0183] At least one embodiment can provide a method for students of the language, whether
native or non-native, to better understand and appreciate character composition.

[0184] At least one embodiment can provide a method for looking up non-radical components
by name or meaning.

[0185] At least one embodiment can provide a method for component and/or character
classification that is readily grasped by the novice user of the language, and whose
manipulation may require neither knowledge of how to pronounce the character nor a detailed
understanding of the etymological stature of recurring components.

[0186] As described above with respect to one or more embodiments, it is possible to generate
lookup tables for existing printed dictionaries by cross-referencing the list of characters located
in the dictionaries to a database of all characters and components in the stroke-endpoint
classification system. One practical question, however, is whether dictionary publishers would
want to take the trouble to add additional character and component tables to dictionaries that
have already been typeset. They might consider the costs prohibitive.

[0187] One solution, of course, is to create a self-contained booklet containing the requisite
component and character lookup tables to be used as a supplement to an existing dictionary or
other work. These could be arranged using an embodiment as described above. Either
components or characters could be on separate tables, or the related characters could be on the
same page as the corresponding core components. A variety of satisfactory configurations
could be achieved.

[0188] Another approach, however, would be to embody one or more lookup tables, generated
using an embodiment, as a volvelle resembling the "verb wheels" sometimes employed for verb
conjugations in French and Spanish.

[0189] An embodiment of a method, system or software of the present invention can include a
volvelle (also known as a "wheel chart", "circular ephemera”, or “verb wheel”) which can be a
paper construction with rotating parts. The volvelle could be made from any suitable material

(such as cardboard, metal, plastic, or the like) and include rotational or linear motion (similar to
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a slide rule). Data output from an embodiment can be arranged peripherally, centrifugally,
and/or radially. The volvelle can use multiple concentric circles with pointers and may be die-
cut.

[0190] An exemplary volvelle in accordance with the present invention can include a square or
circular cardboard or thick paper base. Stroke counts could be indicated radially around the
base, with greater arc being given to those stroke counts that have more core components
associated with them. Rotating from the center of this base could be a circular sheet of paper of
a somewhat thinner material with one section cut out. The cut out exposes the paper of the base
beneath it. Radially along the sides of the section are indicators of endpoint values. The
section would expose components or characters written on the base. Using this radial
coordinate system, it is possible to designate stroke and endpoint values by rotating the inner
wheel so that the section exposes the correct stroke count elements, and then looking down the
endpoint indicators along the sides of the section to find the corresponding lookup key. If one
finds what one expected to be the core component, then one has succeeded in identifying it as a
core component, and has also succeeded in determining its stroke-endpoint value. The next
step is to find the corresponding character.

[0191] On the other side of the volvelle can be a similar arrangement. Strokes can be indicated
radially around the base and endpoints can be marked at increasing or decreasing radial
distances along the sectional cutout. The difference is that on this side of the volvelle,
characters corresponding to components are shown. Next to each character could be, for
example, a dictionary page number containing the target character.

[0192] The relatively simple and inexpensive volvelle could be used as an index tool, thus
making it possible for dictionary publishers to publish stroke-endpoint lookup means without
re-typesetting their materials, for example. A volvelle embodiment could also be used as a
stand-alone embodiment with no correlation to another reference work or dictionary.

[0193] With the advent of the electronic era and the ability to encode nonstandard characters
and use them within relational databases, embodiments of the present invention can make it
possible to classify Chinese-type characters and their recurring components based on stroke-
endpoint counts that can reduce search times and may encourage attempts to conventionalize
the stroke-endpoint/recurring component classification system described herein.

[0194] Although the description of the various exemplary embodiments above contains many
specificities, these should not be construed as limiting the scope of the invention. Rather they
merely provide illustrations of some of embodiments of the invention. For example,

components could be further classified by location, or the notation could be slightly altered (x-y
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rather than x.y), and automatic linking between simple and complex components could be
streamlined in an electronic table containing cells in a matrix. Moreover, any of the
embodiments described above can be realized in both paper-based and electronic formats.
[0195] It should be appreciated that any steps described above may be repeated in whole or in
part in order to perform a contemplated lookup task. Further, it should be appreciated that the
steps mentioned above may be performed on a single or distributed processor. Also, the
processes, modules, and units described in the various figures of the embodiments above may
be distributed across multiple computers or systems or may be co-located in a single processor
or system.

[0196] FIG. 8 is a diagram showing the interrelation of characters, radicals, core components,
and (elemental) graphemes. In particular, as can be seen in FIG. 8, there are more characters
than anything else. Some core components are characters. Some consist of element graphemes.
And a few are even radicals. All radicals are elements (graphemes). Some are also used as
individual characters. And a small number are also used as core components. Graphemes are
individual elements. Many are used as core components (more than the overlap suggests).
Some are also characters. Radicals are a subset of graphemes. In principle, some radicals could
be elemental graphemes, but I can't think of any off the top of my head. Note that core
components, (elemental) graphemes, and radicals can all be thought of as recurring components
which are either simple or complex.

[0197] Embodiments of the method, system and computer program product (i.e., software
stored on/in a computer readable medium) for classification and lookup, may be implemented
on a general-purpose computer, a special-purpose computer, a programmed microprocessor or
microcontroller and peripheral integrated circuit element, an ASIC or other integrated circuit, a
digital signal processor, a hardwired electronic or logic circuit such as a discrete element
circuit, a programmed logic device such as a PLD, PLA, FPGA, PAL, or the like. In general,
any process capable of implementing the functions or steps described herein can be used to
implement embodiments of the method, system, or computer program product classification
and lookup.

[0198] Furthermore, embodiments of the disclosed method, system, and computer program
product for classification and lookup 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 classification

and lookup can be implemented partially or fully in hardware using, for example, standard logic
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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 particular function,
and/or a particular software or hardware system, microprocessor, or microcomputer system
being utilized. Embodiments of the method, system, and computer program product for
classification and lookup can be implemented in hardware and/or software using any known or
later developed systems or structures, devices and/or software by those of ordinary skill in the
applicable art from the functional description provided herein and with a general basic
knowledge of the computer and/or simulation arts.

[0199] Moreover, embodiments of the disclosed method, system, and computer program
product for classification and lookup can be implemented in software executed on a
programmed general-purpose computer, a special purpose computer, a microprocessor, or the
like. Also, the classification and lookup methods of this invention can be implemented as a
program embedded on a personal computer such as a JAVA® or CGI script, as a resource
residing on a server or graphics workstation, as a routine embedded in a dedicated processing
system, or the like. The methods and systems can also be implemented by physically
incorporating the methods for classification and lookup into a software and/or hardware system,
for example a computer software program, an electronic dictionary and/or translator.

[0200] It is, therefore, apparent that there is provided in accordance with the present invention,
a method, system, and computer program product (computer readable medium) for
classification and lookup or retrieval of Chinese-type characters. 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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TABLE 1 Core Components Hlustrating Principles Outlined under First Mode
Row | Rule | Hlustrative Commentary

No. | Character
1 1| 2 The entire character is a recurring component
_ o ___|so % isits own core component
2 2 e H is a radical Whereas 7 is not so 7 is the
B core component. _

3 3a A Both M and A are radicals, but A is far less
cornmonly used as a recurring component
than 9.

4 3b & Both 5 and & are equallv common as

recurring components, but & serves as a
'phonetic component and therefore constltutes
, the core component. '
5 | 4 % | ¥ and % are both far more common than 7,
L ‘ 'so /3 is the core component.

6 5 A ‘This modern Japanese character has a
monolithic structure that corresponds to no
other elements in other graphemes. (Note that -
traditional Chinese reflexes of this character
could be grouped.)

TABLE 2 Sample Core Components and Associated Character Families

Core Component | Associated Character Family
A AW AR
5 oOROR oM®OR & B L
175 7 #% A2 2
A A B 2 B
% E R B R
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Parsi ng of Conposite G aphene Into El enental Constituents El enental
ConponentvWorrp@nandis PCT/US2008/084750

TABLE 3 One Stroke Elements Automatically Having Two Endpoints

component — L. % z 1 Y L

feelvalue {12} (2] 1.2y {12 .2y .21 {12t {131

TABLE 4 Elements with No Abutments: No. Endpoints = 2 x Strokes

component 7L X B + i x4

{s.e}value {2.4) (2.4} (3.6} (3.6} {3.6} {3.6} (3.6}

TABLE 5 Elements with One Abutment: No. Endpoints = ((2 x Strokes) -1)

component A z 5 7 K E T

fselvalue (23] 23 23 23 @47 @71 @71 @n

TABLE 6 Elements with No Free Endpoints

_component [ B B . B B B
‘{s‘e_.} Value {S.Q} _{4..0} {5.0} {5.0} {5.0} {5.0} {6.0}
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It X, 4, TABLEaSanple Application of {Stroke.Endpoint} Values to
Characters character fs.e.) pair value {4.51 {8.8} TABLE 13Sanpl e

Resol ut i omoahosBirnaike Count Anbi guity Conponent (s.el #1peTajS2608/0825@) [ 3. 2)
a{3.3114. 31 TABLE 14Sanpl e Resol uti on of Endpoint Anbi guity Conponent {s.e}
#1{s.e) #2(s.e) #3 {7.11}(7.121{7.13} (8.8)(8.9)

[Simplified
‘| Chinese -

| Japanese

ake Unicode s the domain of charact

Note: All result: sets.
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(4.8)(4.7) {8.14}{8.13} TABLE 15Sanpl e Nanmes and Meani ngs Assigned to
Recurring El enents Conponent Nanme (Unique) Abird 1 bird 2 bird flaps w ngs
1 bird flwp=oewargas2 bird flaps wings 3 heron 1 nmagpi e eka/uskeod/os47Meani ng

TABLE 8a  Traditional Result Set for Radicals with Four Strokes

strokecount} resultset  resultsetsize
4 WEFFEETEEXIAFLBEBAARARLET 37

RBLERAAR~ F AKX A FREE

TABLE 8b  Result Sets for Radicals with Four Strokes and o - 8 Endpoints in
Accordance with the Present Invention

{é'.‘é)'  result set size = o result set % reduction
size

R &5 S
{4.1} = 1 97.3%
{4.2} R 1 97.3%
{4.3} F i 97.3%
4.4} FHFHK 3 91.9%
4.5} KXXFEkEkFTA 7 81.1%
{46} AXERIKRKEE 9 75.7%
{4.77 FEXEARMFR 8 78.4%
4.8 LHFHKZ 6 83.8%
Average reduction (weighted avg.) 82.3%
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bird bird bird flaps wings bird flaps wings bird flaps wings heron bird
bird WD 20091070615PCT/ US20081084750 RC g> referri ng doMponent =>

pr ot osOnrwe 2bawatne1€ => traditional. Chinese form SC => scmpuistdosmes478hi nese
form => Japanese term K => Korean formV => VietnaltePe term CLAlI M5

TABLE9  Tables of Radicals Arranged by {Stroke.Endpoint} as Described in
the Second and Third Modes '

w2 ! : / Z L ] 22 A n
- L L . P E I 23 A {
A 779w T b A& 24 = LA
; 1 71 4 -+ Z 30 U 0 3.1 F
E & 3.2 5 5 B B 3.3 L r
=] 3.4 2 b4 ¥ P I 1] X A i
35 * + xR ok F A I 3.6
+ e e F X 2 S

p bl - 40 B B 4.1 = 42 A

TABLE10  Tables of Non-Radical Components Arranged by {Stroke.Endpoint}
as Described in the Third Mode

1.2 - 7 '] L - - 5 4 7 -
L. T { 2.2 » mn Ju 7 ~ £ Pl
T I g 2.3 T ! 72 T 7 = T
7 - L F 5 = 2.4 AN T o~
X Y R X + =] A " 3 B 2
] ; A 7 + b4 t 3.1 f P 3.2
- 3.3 Y 4 28] A ? P 3.4 v
e = " 7 e iA = 5 A L 4
£ T p2 Z A R = § A T <
7 i A g 3.5 2 v T f e +
5 & » A& I T S B
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What is clainmed is: 1. A nethod for conputerized classification and
retrieval of characters in a domain of characters having recurring

char act erwoanpatesiss, the nmethod conprising: providi ng acdatsamases7sncl udi ng
t he domain of characters; identifying, within the domain of
characters, a plurality of recurring character conponents; identifying a
stroke count for each of the recurring character conponents; identifying an
endpoi nt count for each of the recurring character conponents;

classifying each of the recurring character conponents according to a
stroke-endpoi nt value pair determ ned for that recurring character
conponent, t ke- er | lfei k@l Inkitd el X troke count
and endpointqﬁﬁg%{ﬁfieéiﬂgﬁﬁgﬁaﬁapggﬁﬁﬁPﬁgpgg gﬂ@iﬁeogﬂﬂﬁaﬁfgentifying

rel ati onshi ps between each recurring character conponent and one or nore

characters, a relationship Déb%%ﬁ&ﬁfgl fred V\hﬁi’bdﬂeﬁ racter includes the
recurring character conponent one ;ecordln I ggtvni ed rel ationships in
the database by storing a.pl r¥PCPEBE el ati.ordPPEHEM es.in the database,

each relational entry correspondi®g to a bidirecti.chal association between
a recurring character conponents fénd respective rel#ited characters;
recei ving an input stroké &ndpoiit VATte pait via a usér interface and

using the rth‘?\iéL%dvfzs”%ﬁpf%“ icQ%ioH@l‘%’ﬁr&&i.éné i@tﬁﬁf%‘f&es%%ﬁ%&@@se and

retrieve a group of oné o re of the-recurring aracter conponents
correspondi Ny~ theTece] [ &- endpoi nt val ue pair; generating
a group of onSégﬁyﬂgﬁewﬁ%%zﬁéﬂiﬁgewaracter conponents corresponding to the
recei ved stroke-@%dpoint vaﬂﬁéﬂpair; receiving, via the user

interface, an in&ication of {&8el ected target recurring character conponent
from anong the group of recurring character conponents corresponding to the
recei ved stroke-endpoi nt val ue pair; retrieving characters in the

dat abase havi L%t,‘lrsﬁlgagérﬁgze{“%?h&?% : %tp&& antizg\%gihpﬁéchar acter conponent,

and gener aracters based on target recurring
char act er cofponent-apd-provigrng;thedt+st of characters to the user
interface as.tt ...Bﬂ.{!.?np g%w ________ {5%5 ______ v |

B {2.2} 3.2}

B ‘ {3.3} {4.3}

TABLE14  Sample Resolution of Endpoint Ambiguity

Component {s.e}#1 {s.e} #2  {s.e}] #3

S {7.11} {7.12} {7.18}
& {8.8} {8.9)

i {4.8} 4.7}

% . {8.14} {8.13}

TABLE15  Sample Names and Meanings Assigned to Recurring Elements

Component  Name (Unique)  Meaning
5 bird 1 bird
g bird 2 bird
3 bird flaps wings 1  bird flaps wings
£ bird flaps wings 2  bird flaps wings
4 bird flaps wings 3  bird flaps wings
# heron 1 heron
B magpie bird
# old bird bird
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2. The nethod of claim1l1l, wherein the recurring character conponents
constitute radicals. 3. The nmethod of claim 1, wherein the recurring
char act erwoanpatesniss constitute core conponents. 2CT/ise00s@84700 Of
claim1l1, wherein the recurring character conponents include radicals, core
conmponents, and any other identifiable recurring conponent. 5. The
nmet hod of claim4, further conprising: determ ning a stroke
count and endpoint value for each of the characters in the domain of
characters; associating a stroke-endpoint value pair to each character

wi thin the domain of characters. 6. The nethod of claim11, wherein
the user interface conprises an input device adapted to receive input from
a user including stroke-endpoint value pairs and sel ection indications and
a display device adapted to display characters, stroke-endpoint value pairs

and recurring conponents. 7. The method of claim1l, wherein the user
interface includes a software interface adapted to all ow anot her conputer
to | ookup and retrieve characters fromthe database. 8. The met hod of

claim5, wherein the character access neans includes nmeans for directly
accessing a character using only the input stroke-endpoint value pair for
that character. 9. The nmethod of claim 11, further conprising
generating a character encoding to supplenment an existing character
encodi ng and to provide neans for referencing and displaying recurring
conponents. 10. The nmethod of claim 1, Thither conprising:
identifying and recording alternative stroke-endpoint value pairs for those
recurring conponents having features subject to belng |nterpreted as havi ng

a plurality of stroke-endpoint val ue g ;
ABLE 16 sSample of Paper-Based Recordkeeplng of 31

Component Varlatlonv

{s.el RC__ B _7C 8¢ g K __V
274 Ty = 3 = = =
7.8 E T 1 E § ¥

RC => recurring component

P o=> protos:our:ce-‘-f-o_r'm

oC s> traditional Chinese form
5C => simplified Chinese form
J => Japanese form

X => Korean form

Vv => Vieknamese form
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11. The method of claim 11, further conprising: identifying an etynol ogi cal
meani ng of each recurring conponent; associ ating a nane to each
recurri ngvoanparesis, the nanme bei ng based on the etynol egrasbkoosessrsmng; and
provi di ng a nane-based access neans for accessing the database to retrieve
a recurring conponent based on a nane input via the user interface. 12. The
met hod of claim 11, further conprisi LAIMS I denti fying and recording

rel ati ons between and anong recurring conponents that are considered

vari ants of one another; and provi ding nmeans to access a recurring
conmponent based on one of its related variant graphem c versions. 13. The
nmet hod cl.aim 11, . further conprising: provi ding neans for freely
and dire wysfﬁ%ﬁ?%§hg a character that shares a recurring conponent with a

search target, character; .providing.nmeans for generating a Jist o
constituent rlech mq% ’[é’Bﬁ?iBH‘étﬁli%e asgifearinanddetrisyal Ogrcgar@efﬁwgnﬁé‘lgﬁw
sel ecti ' ' S ' wsindnd generating a
list of Q% a?%éﬂar@@clg%@g?%}dﬁ%rgggﬁ (é; sel gfét?,gge g%%irb?amep?llfsmr%ecur ring

conponent .  providing4. databast inokidingrthedoreaiatof wharacteisndex of characters in a

donmai n of char,act.ers hayi recurri.ng character ,.components,,the method
conpri si ng: dfl‘?ﬁﬁﬁ‘inﬁgwﬁ lBgﬂ%ﬁi?fn%‘f‘ Oé ﬁg&}r Q‘!c%?ré’r asl?lurah%y of recuiring ‘character

components;

identifying a stroke count for each of the recurring character components;

identifying an endpoint count for each of the recurring character components;

classifying each of the recurring character components according to a stroke-endpoint
value pair determined for that recurring character component, the stroke-endpoint value pair
being based on the stroke count and endpoint identified for that recurring component;

identifying relationships between each recurring character component and one or more
characters, a relationship being identified when a character includes the recurring character
component;

recording identified relationships in the database by storing a plurality of relational
entries in the database, each relational entry corresponding to a bidirectional association
between a recurring character components and respective related characters;

receiving an input stroke-endpoint value pair via a user interface and using the received
stroke-endpoint value pair to access the database and retrieve a group of one or more of the
recurring character components corresponding to the received stroke-endpoint value pair;

generating a group of one or more recurring character components corresponding to the
received stroke-endpoint value pair;

receiving, via the user interface, an indication of a selected target recurring character
component from among the group of recurring character components corresponding to the
received stroke-endpoint value pair;

retrieving characters in the database having a relationship to the target recurring
character component; and

generating a list of characters based on the target recurring character component and

providing the list of characters to the user interface as output.
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identifying recurring character conponents that occur within the domain of
characters; determning a stroke count for each recurring character
conponentwo@edwn7oé18i ng an endpoi nt count for each recur pPcmgiseésnsLsEr
conponent ; classifying each of a plurality of recurring character
conponents according to a stroke-endpoint value pair corresponding to the

stroke count z@nﬂleerg&ﬁea BE clGRn NwhISLiR R fé%ﬁri[r)@rchﬁﬁa%r ESRpehRGoRfRNRCT er

conponent ; identifying rel ationships bétween each recurring character
conponentdiealst one or nore characters, the rel ationships being identified
when a character includes the recurring character conponent;

recording identified relationships in the database by storing a plurality

of relational3 eridhéhod bf élhin UakEdeinghd RAingmgicheradRs osthpdreaiTohaitueenre
recurring character conponents and their respective related characters;

f or eacleospop@Es.endpoi nt val ue pair, accessing the database and retrieving
a group of one or nore recurring character conponents corresponding to the
st roke-endpoi nt value pair, and generating a |list of characters related to
each of the rechhgmadodbhclam & whadpaherscsraghaiaatee dompdrientstinclude radicals,

st roke- endpoi nt val ue pair; aqgwg enerating the index ordered according
to St r oKETEHRIMRANSRLS, ANd ARy paer 1 ﬁﬂ'&@?‘?fg‘“én%ﬁ PANERY, of sections, wherein
each section is based on one of the stroke-endpoint value pairs and

i ncl udes subsections based on recurring character conponents associ ated
with the strdkeflendgtbodvf elainud, fusther, comgrisingecurri ng character conponent
further containing li.stin f the characters . associated, with that
recurring charact é}e?%%%ggg&(e count anfhge.n%??il@{ ﬁaélc“hioﬁ 68‘%1 %fﬂg? sharacterginthg;

t he recygmdigoffiarRegr conponents constitute radicals. 16. The

met hod of claim 14, wherein the recurring character conponents constitute
core conponents. associating a speke-gpdnedet vetuediaiitpneach chappstesvrithimiedemain ¢ing
character _caonponents include radicals and core conponents. 18. The
met hod 6P35?§¥%114, further conprising: determ ning a stroke-endpoint val ue
pair for each character in the domain of characters;

6. The method of claim 1, wherein the user interface comprises an input device adapted
to receive input from a user including stroke-endpoint value pairs and selection indications and
a display device adapted to display characters, stroke-endpoint value pairs and recurring

components.

7. The method of claim 1, wherein the user interface includes a software interface

adapted to allow another computer to lookup and retrieve characters from the database.

8. The method of claim 5, wherein the character access means includes means for

directly accessing a character using only the input stroke-endpoint value pair for that character.

9. The method of claim 1, further comprising generating a character encoding to
supplement an existing character encoding and to provide means for referencing and displaying

recurring components.

10. The method of claim 1, further comprising:
identifying and recording alternative stroke-endpoint value pairs for those recurring
components having features subject to being interpreted as having a plurality of stroke-endpoint

value pairs.
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associ ating the stroke-endpoint value pair with the correspondi ng
character; and generating an index of characters ordered by

st roke- emipabmovatue pair and having a plurality of seetCirassgos@ssrto section
| isting the characters corresponding to that stroke-endpoint value. 19. An
i ndex generated according to any of clains 14-18. 20. A dictionary
ordered according to the nmethod of claim 14 and conpri si ng: a
plurality of first section nmarkings, each first section marking

cor r espondi ngl It dlhe rsethed efclaiss bdhgherdoniprising: st r oke count for core

conmponents in,that. section:. . a.nl | i f sub- Jon marki ngs, each
subsecti on ndﬁ?é}qﬁﬁ‘né re é’snﬁ)d(%%%lfzar"}gm ?aglriénoﬁﬁ%}belx% 1n§§?§§1é> Eﬁ@%nﬁt, core conponents

having the stds@ictatinglaufinfeat eta&}eres@@fmig%mlpone_nt, thyh@he being dededwmuhBect i on
contai ns core conponents and associ ated | exical data having the section

stroke cymelogisphiaeanieeiRe subsection endpoint value. 21. The dictionary of
claim 20, f “rﬂrgﬁﬁin%%%e?&{égd a@ce%frg%eﬁlssu r &&gss he d%ba%@?@re?‘g%%%%élﬁﬂn

listing recurring Conponents In sect1orm, orde l'ists o
recurri ngnpongarbasddsonposdrhe mpetvia theausemingirfacef t he di cti onary and pl aced
according to stroke-endpoint value of the sections and subsections,
wherein recurring conponents found on the page are highlighted and

recurring conponglsethuoelifith PI a4 oRpESHgare | isted before the
hi ghl i ghted recurring conponents and recurring conponents found on

subsequent padesifging ahd secortling redationk bettwegh hildjiunen reguingicampenenivhehars .
22. The di chi O@a% ?f ﬁl aim élo . V\,Eerei n characters within each subsection
are furt98FGrPE&PRY AR YR ef’c?n esi dual stroke value or traditional

radi cal . providihg n¥ane kEEdcE Y R el icomPbent BARRE ofiong of its related variant

graphemic versions.

13. The method of claim 11, further comprising:

providing means for freely and directly inputting a character that shares a recurring
component with a search target character;

providing means for generating a list of constituent recurring components of said
character;

providing means for selecting one of said constituent recurring components; and

generating a list of characters containing said selected constituent recurring component.

14. A method for generating an index of characters in a domain of characters having
recurring character components, the method comprising:

providing a domain of characters;

identifying recurring character components that occur within the domain of characters;

determining a stroke count for each recurring character component;

determining an endpoint count for each recurring character component;

classifying each of a plurality of recurring character components according to a stroke-
endpoint value pair corresponding to the stroke count and endpoint count determined for that
recurring character component;

identifying relationships between each recurring character component and one or more
characters, the relationships being identified when a character includes the recurring character

component;
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a processor; a nmenory coupled to the processor and having stored
therein a database containing a plurality of character records, a plurality
of recurrwogo@nao@ast er conponent records each incl udi ngraTS2e080Y4750
stroke-endpoi nt value pair, and a plurality of relation entries associating
a recurring conponent with one or nore character records; a display device

coupl ed to thecqtidgedsdified adlskichdhips piihe database byt ploralineofreeiosslor ,
wherein the rrermrcéti ncl udes i nstructions that when executed cause the

pr ocessdntries ipeherdsiabase indicpdag apodiptigns beinaep deoygring character compopgrieang their an

i nput st -Y%pg_ i pair via the input device and using the
recei vecfE trg% e- feél(rqé p(%llaynat%{e\ll/lgl ue pair to access the database and retrieve a

group of one for eavhrsaokd-etdpoint ealue phirgacctsaingahe dataloasp end retseving a esmprodiong t 0
t he recei ved stroke-endpoint value pair; di sgal a,Xi ng t he .gr.oup .of r.ecutring
ng to the stro Tl

char act ¥ RYFFRSHEHECIGHCIHE SOMPRINE COFESSP ke-endpoipLyalygpaiy andj 5

the i npl%en?l%f{ﬁgﬂista& chBAb el e RRedab eactSst tBE Ry BtacteR 6P RA AR RRELT
componen rom anong the displayed group of recurring character conponents;

retri eviwigh theastrak¢-endpoint yalueipeirdatdabase having a rel ationship to the target

recurring character ¢o nent.: and di.splaying the .retri eved aracters.

24. The syst &?pgrpggg ﬁ‘eﬁg _,Of\ckﬁ{saéf‘i?f 1ﬂgtq %i Oﬁ'eagk’/?‘%evaé‘hedpa&ﬁ as'@l Y &Vi ce are

coupl ed fl&ali@%ff%é&i&ﬁﬁ@her&ih&a&; SRAPH IsSHasERbVBtidkof the strokedpdinevalyepars of

claim 23, wherein the electronic dictionary is a portable electronic

di ct i onaangl.includes subsections based on recurring character components associated with the stroke-
endpoint value pair, each recurring character component further containing a listing of the

characters associated with that recurring character component.

15. The method of claim 14, wherein the recurring character components constitute

radicals.

16. The method of claim 14, wherein the recurring character components constitute

core components.

17. The method of claim 14, wherein the recurring character components include

radicals and core components.

18. The method of claim 14, further comprising:
determining a stroke-endpoint value pair for each character in the domain of
characters;
associating the stroke-endpoint value pair with the corresponding character; and
generating an index of characters ordered by stroke-endpoint value pair and
having a plurality of sections, each section listing the characters corresponding to that stroke-

endpoint value.

19. Anindex generated according to any of claims 14-18.
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20. A dictionary ordered according to the method of claim 14 and comprising:

a plurality of first section markings, each first section marking corresponding to a
section associated with a stroke count for core components in that section;

a plurality of sub-section markings, each subsection marking corresponding to an
endpoint value for core components having the stroke value for the section,

wherein each subsection contains core components and associated lexical data having

the section stroke count value and the subsection endpoint value.

21. The dictionary of claim 20, further comprising:

a table at the start of each subsection listing recurring components in that subsection;

ordered lists of recurring components positioned in a margin of the dictionary and
placed according to stroke-endpoint value of the sections and subsections,

wherein recurring components found on the page are highlighted and recurring
components found on previous pages are listed before the highlighted recurring components
and recurring components found on subsequent pages are listed after the highlighted recurring

components.

22. The dictionary of claim 20, wherein characters within each subsection are further

ordered according to residual stroke value or traditional radical.

23. An electronic dictionary comprising:

a processor;

a memory coupled to the processor and having stored therein a database containing a
plurality of character records, a plurality of recurring character component records each
including a primary stroke-endpoint value pair, and a plurality of relation entries associating a
recurring component with one or more character records;

a display device coupled to the processor; and

an input device coupled to the processor,

wherein the memory includes instructions that when executed cause the processor to
perform a series of steps including:

receiving an input stroke-endpoint value pair via the input device and using the
received stroke-endpoint value pair to access the database and retrieve a group of one or more
of the recurring character components corresponding to the received stroke-endpoint value pair;

displaying the group of recurring character components on the display device;
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receiving, via the input device, an indication of a selected target recurring
character component from among the displayed group of recurring character components;

retrieving characters from the database having a relationship to the target
recurring character component; and

displaying the retrieved characters.

24. The system of claim 23, wherein the input device and display device are coupled to

the processor via a computer network

25. The system of claim 23, wherein the electronic dictionary is a portable electronic

dictionary.
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