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METHOD AND SYSTEM FOR HANDWRI TI NG RECOGNI TI ON Fi el d of
the I nvention The present invention relates to the
WOF2088/H95% handwiting recognition, and in par tRCAINR00§/Q90542
a nmethod and system for handwiting recognition.
Background of the Invention Handwiting input is a

NiFCEEON ANEDsRS T FOR HEARHRLERE b coeNITION

touch panel (witing panel). Wth the extensive
appl i cation of notebook conputers, nobile phones,

. al Digital Assistants (PDA) etc., fast,
Flelf Bl ngd accurate handwiting recognition has
be }: . sar . .
ool Pren B SARHE e TR bbb REoliTRbn,and i partcutar o
a methtd’ ﬁﬁ,ts%/,&@ﬁq'}Qxd&na%xiﬁg\‘éc%gﬁiti%ﬂf handwiting
recogni tion: The witfng areas on nobil e devices are
usually small, making witing characters with |ots of
strokes quite difficult; Hand-hold witing is
Baclefr@aidasfitesalnventionr i ng, so users often hope that
i nputting a character takes short tine during
haHdwdwiifing inpupus 2 WBethbdrfasuently adepged bl ycongmpars ed aher electronic
multiple conponents, and once users forget what i
deviessawhich Baveok deuabf seresit ot dnpoisbnpangl éwwiting tpanelbeMithe the extensive
writing the conmponent, the recognition_tineout, expire

appligationpf Aqtehpok SAMBHtCEe NTbHE Phares, Pesseipd BhgitalAssistants éBDSA) etc., fast,
di scl pses a handw.itten Chi nese character. in
efficief FsEACCUEs B HE PG [ OERROR havhiep 2idotsiphia BoM. o

ten, ,and ever

st PBRE%S BARC B Sfre" S8R pefocoforl] bt EW: uREF 4B Bt pRlfer? in current
o ST e s
usuagl% sR%RSmaAing Weitink @Bﬁﬁ&t@ﬂ's-wim]\!(ﬁf strokdd qhitBREMeE; Tidrdalhold writing is

does not resolve the problemof how to recognize an

ergohGYARAIY eﬁﬁﬁbw%@rk tofen Koperdai Bipuithg UeRhdterd@kBdkhort time during
enter strokes of the character in stroke order or they

handvalti@t inpotre\ shdradtersisafsuble copssedt ot mulliphn@oypaikntshend once users
I nvention

forget what exactly strokes of next component are written before writing the component, the

recognition timeout expires and writing cannot be finished.

US Patent N0.6970599 discloses a handwritten Chinese character input method, wherein
merely first several strokes of a Chinese character need to be written, and every time a stroke is
entered, a list of Chinese characters that match the entered stroke is displayed, so that users can
find a desired character without finishing all strokes of the character. However, this method still
does not resolve the problem of how to recognize an incomplete handwritten character when
users do not enter strokes of the character in stroke order or they forget some strokes of the

character.

Summary of the Invention

In view of the above problems, the present invention provides a handwriting recognition

method and device using wildcard.
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In view of the above problens, the present invention

provi des a handwiting recognition nmethod and device
WORDDSItIn4l dcar d. According to a first aspect ofPGIHEN2008/000542

present invention, provided is a handwiting ,

recognition nmethod, conprising the steps of: inputting

a script to be recogni zed; recognizing the wldcard

andASsEABEL tofa {IKE aspeelt o dhe resephtigventigns tpeovided is a handwriting

recogni zed el enent and wildcard nformation with, o
recgiian Mg dpﬁz%r}}g}sbq € S§P0f: ppuimec squipbpoalpeygecggmzed; recognizing the

o R8P AR SEARS ST 5 ARERRE B0, lamest and widoar
AR R 508t RO 3B Mnarhin st

e AR 8 SORARYF B QELL MBRRYE LOMIBL iy omizabic o
usefd €p, the recogni zed el ement rather than the wldcard

Is conpared with the elenment of a character pre-stored

i N Aberdihan@ahdher énfodinitent O el fHededt infeANAL BRI number of wildcard(s) is
enbodi ment of the present invention, the |ocation

onega@lnadreonshi p of the wildcard and the elenent in the
I nput script is recognized in the recognition step.
Accheairdiggtto aantbehembedibedt nftite presdnt ényenéisgnin the matching step, the
invention, in the matching step, the el enent whose

recogizedi elampats rqﬁ]@gnthp@db@ nyildsard sacorapared awith [lee element of a character
wi | d arﬁ, Is conpared with the elements with the sane

prengg%ff1n()t ¢ gharact H¥ter pre-stored in the character

lplr g‘é‘gﬁrf%diflé %%{rlﬁ%b%’g e%%@ﬂ?%g(ﬁ{t § gPeg%lg;{E n@tigae&gﬁowpg relationship of
the REREALRA T B B iy oY R P g i Bifeniion step

i nVREUoir(ﬂE% th %Eﬁ‘l@{ eDBIMMeREEr R éxjééaenﬂl?\%nﬁf)n ﬁ%g%)!s %ﬁ%hing step, the

the matchfng results. According to another €

eleRént! WiRosBIIB&RT HaBVRBA ir@dgnized, trater AR SEfidasd, i @ompared with the
step of selecting a character fromthe matching

eleth@fsivith th ey Idtadnto? azhs@ catdied in BE chdigcthy IS ait
i nvention, provided is a handwiting

According to another embodiment of the present invention, matching result(s) is one or
more characters pre-stored in the character library.

According to another embodiment of the present invention, further comprised is the step
of sorting the matching results.

According to another embodiment of the present invention, further comprised is the step
of selecting a character from the matching results.

According to a second aspect of the present invention, provided is a handwriting
recognition device, comprising: a script receiver operative to receive a script to be recognized; a
recognizer operative to recognize the wildcard and element of the script from the script receiver;
a matcher operative to match the recognized element and wildcard information from the
recognizer with characters pre-stored in a character library; and a display operative to display
the matching results from the matcher.

According to another embodiment of the present invention, further comprised is a sorter
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recogni tion device, conprising: a script receiver
operative to receive a script to be recognized; a
WO 2008 g924der operative to recogni ze the w | dcarRCTAENR008/000542
el ement of the script from3the script receiver; a
mat cher operative to match the recogni zed el enent and
W [ dcard information fromthe recognizer with
opespthede seit thegpaicking resylts from themetebeer 1ibrary; and a
di spl ay ,operative to display the matching results from )
thex%%éwgrt.o mlb"t’d?‘HBO(f”é‘e’étnB{ R PEssEIS dinientiong fugthes comprised is a
resent .invention,  further conprised is.a
sol TR Ps 4P K TR shartter o SRBRRRIAG 04 (s from the
mat . or di e i en . th » ..
pr eégﬁ{rdlfl \St gn%l{l%clgﬁr%? eﬁiﬁ?ot%ﬂg%&c%fn% rgP rg%fgféﬁvaegé%?’e@atngwtmg recognition

deviRelsBddeVEr p@ssifil @6k ﬁte[:sljqfeﬁsg?ﬁg%tgmAgastaﬁgt(?péggmobile phones and

results. According to anot I men
othBr ASEIN elédhoARt deRtes.nandwr i ting recognition device is
one of personal conputers, Personal Digital Assistants
( PDAYcordimpitd @ thiranspectivd thé bRkerdidvdrtios] pevidedii€ a computer program
devi ces. According to a third aspect of the present
proilwstdot hamwrisingwieckemtiticn, @ompriging eomputes readatie atuage medium on which
handwiting recognition, conprising conputer readable
conapuierangadablel pragrasm onlé dh stomadp The rcompatta trbaslapleoprogranc oolde comprises:
is stored. The conputer_ readable program code
congygar feadable prrgsam gjode ex{dapriéing rao saripin te dgereopgrizasiutcompyter readable
a script fIo be . r.ecogni égd; con‘pg:ter’ readabl e program
Prograflofie HIReeRfmizing (e WHdeard @nd elpment ins theiput ScripE R@mputer readable
o3P b SRS LR SO DGR Bmasion winchracir
[ t] | 4 a r - St 1N har.act er,. .
prelsp{gt?cfa rri'igl;d gﬁ%f%%ﬂﬁ‘ﬁ%’ rﬁ}écg 3)8‘1?)(61%6 rrg%c!agﬁe] Boﬁar(ﬁ) fcode Bfe displaying the
matdhippré¥it!9 the matching results. Qher features and
advant ages of the present invention will becone
ap pathen featurédmadd gdviattab @b Nehe 4R8N RivebnOWill B&ome apparent from the
preferred enbodi nents, taken'in conjunction with the
follawingnpizsotiptign d béwtheg prefelied hembbdifilend] etakdly inaolfunction with the
exanpl e, the principles of the invention. Brief
acc@epaying drewings, whieh Divstrateglsy Way of dxanmplé, tiee primmiplésofttheofnvention.
the nmet hod of handwiting recognition according to one

Brief Description of the Drawings

Fig. 1 is the flowchart of the method of handwriting recognition according to one
embodiment of the present invention;

Fig. 2 is the flowchart of the method of handwriting recognition according to another
embodiment of the present invention;

Fig. 3 is the block diagram of the handwriting recognition device according to one
embodiment of the present invention; and

Fig. 4 is a schematic user interface view of handwriting recognition according to one

embodiment of the present invention.

Description of the Invention
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enbodi nent of the present invention; Fig. 2 is the
flowchart of the nethod of handwiting recognition
wWOoa008it1d244g t o anot her enbodi nent of the preseMCT/CN2008/000542
invention; Fig. 3 is the bkock di agram of the
handwiting recognition device according to one
embodi ment of the present invention; and Fig. 4 is a
schdhaempodigentsiof therpreseat ipvestionfwillzhedles¢ritiedgn detail.
recogni tion according to one enhodi ment of the present .
| v oS Groe B%‘if‘é?ti) thi, thare (e VAR QW DIPGR PhelckitBbUSAB T handwriting

T TR e ——
RS0 AR BRI 40 S5O 4 EAIEE Py s o
entglﬁﬁags?ﬁgitwrﬂ?gi&Q}acéﬁs{)ﬁgﬁmd%vi(zg?’%ch R?julcﬁ.sajggﬁkeﬁal?&v&itisng panels on

ere are also many types of script réceiver
whicl hiabwefitedl ChRABRYY tirl 88 HREAGY HandMiting! fend $Mb&CRipping or mouse
such as touch screens, handwiting panels on which
clidkaipdwr i tten characters can be entered by handwiting
pen, finger tapping or nouse clicking. It should be
not Bdhouidbe nbted iz diver handesitteh aliaadter totbe réghzed @lszetled script here)
(al so called script here) may be a conpl ete character
map be @anompldte gharactp etpartcdfa contete chardcten and enayrbeanyany language, such
| anguage, such as Chinese Sinplified, Japanese, Korean
as §h@e@1gﬁégl'eﬁeds denanpisn Kloreapoprd Ebinsen dimditigrfal.t fame components of the
andwitten character to _be recogni zed may be vari ous
ha P"E‘r‘i‘éﬂtci‘awtef A2 beHsFoeRiZsd may, ge JaHeps glsmsbiserdt the (pligrapter, and other

| d i |d ds., The t "el t"
comyaRes Ay YrrRlavl Py or Sie " fent s of a charact er
AT e TR —
feaffesCHRHRC k@rﬁg(?&'h{? i e}%%e A El@fglltelpg glalyggée character form, stroke, the

conbi nat i on st r oke st roke n,

conBiBSRML of BNAREO forfRYnd@dABke AieBliGHTBAL -Dabfthtion of stroke and stroke
handwriting recognition nethod, for exanple, to

dirgR€ibh,06t0). PRHet freBent 6 @Gifivh i iy @Bomha afdn@int-baded Kindwriting recognition
stroke recognition,

method, for example, to perform pattern recognition on character form or stroke recognition,

and is not limited to any specific handwriting recognition method. Characters pre-stored in a

character library in a device applying the method of the present invention are stored according to

said element, and the present invention does not relate to concrete implementations of the

character library.

The term “wildcard” mentioned here is a mark used for replacing some elements of a
character, for example, replacing some strokes, components or radicals. The wildcard may be
customizable for users and may be any symbol or character, and preferably, is a simple mark
that does not appear in characters.

Fig. 1 is the flowchart of the handwriting recognition method according to one
embodiment of the present invention, which will be illustrated according to recognition of

strokes. In this embodiment, “x” is used as the wildcard, and the character the user desires to

enter is “8f”.
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and is not limted to any specific handwiting
recognition nethod. Characters pre-stored in a
wOoces/Hee4r |ibrary in a device applying the mPUTOEN2968/000542
the present invention are $tored according to said
el ement, and the present invention does not relate to
concrete i nplenentations of the character library. The
t er A stgp |1@Eathg uspreenters made. pes touch serepmithe sazipt t6 be recognized, that is,

.xfepl acing some el ements of a character, for exanple,
p &Yg@i“aﬁrlg&&ﬁe%t ngriiapping ppEREsR dickingr elgi cal s. The

nﬁb o 02 ep ?rtd°%“wés"%‘r§i< s Fs?r%fag?%gn%pi et embodiment,
the %Eﬁog"c 1pg]91g tr%g Sahiy gWP 9 { \éd’jl (r:tgg\rgaﬂ? gaﬁldngt ﬁﬁog(e sequence including

R G i B8 USSR B o o
for %Bﬁrﬁﬁ%ﬁge hdaednll %hﬁﬁﬁa 11088 %o 0 Wherkf i Urggt‘éséﬁ%s {nd Fﬁumber of characters in

and the racter the user sires to ent
thelcharactst maﬂ}O&hlch RatdhSBE cMble@lsSrith €. 9. a touch scr een

the script to be recognized, that is, by
hanbivtég 1 08y thefe,coémﬂgiegtrdka@aqu’egc@anmu sdldehidCikfdithation are compared
etc.. In step 102, the wildcard and strokes of the

with cstriobd:s aff eharegtay rp'rz-st;bredl i thei charteodibramt Fort tveanepi¢, ethe dequence “*,
script is recognized to include a wildcard and a

lefteslgping @qggﬁbg‘ertlﬁmh@gknbonaogfad ag{l dyorimental” is compared with strokes of
hori zont al -vertl cal - hook, horijzontal and horizontal ",

chagacters pre-sjeedsen th e Ghargcteplibramy Thgsy ald Slfrﬁhawgteﬁq@amﬁléﬁ@a left-sloping,

hoqmﬁ{@@%@pa ot St DI B mt i g cn

d scrl

assgﬁ E eve ngnccg ghad’ag b\'ﬁup% 83&]&‘30{#;‘? g)lg%etep %a stroEes and the total
nuﬁmgtﬁgr %ﬁ% St K’Eﬁcl?efd ?e% %L?h@f)ﬁnﬁéro&e\%t' Ratcli& strokes. For

rary e se
exahipld, 118 PRI BGy df‘éhélré&@lt e > é’@%t i cal - hook hori zont al
and horizontal" is conpared with strokes of characters

Pr eTisdserskillddnint e & @iAC hiderdthddr ﬁfay thet®W$e atbddyt Prious methods for
characters that including "l eft-sloping,

caldubatingasimil brityeint the grion o< and alid p@sém|inGention @ ndoMitriled to any certain
will be found. Further, a simlarity can be assigned
method doe cylcniating estniddrity.alit shosldobs inotepdothat lsemitaaity anentioned here is not
between matched strokes and the total
necessary to implementation of the present invention but merely serves as a basis for sorting a
plurality of matching results.
In step 104, it is judged whether similarity 0.8 reaches a certain threshold. If not, then the
flow goes to step 106. In this embodiment, the threshold is set to 0.5. Since 0.8 is larger than 0.5,
it means that the entered script matches the character in the character library, and the flow goes
to step 109.
In step 105, the matching result “BA” and the corresponding similarity x; = 0.8 are stored,
andi=1i+1.
In step 106, it is judged whether the stroke sequence has been matched with strokes of

all characters in the character library. If not, then the flow returns to step 103. If yes, for

example, matching results are “8A” (similarity x; = 0.8),“fR> (similarity x; = 0.8), “AA”
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nunber of the strokes of the matched characters or the
nunber of not matched strokes. For exanple, the
WO00/119244t y of character " " is 0.8. Those skiPICITEIN2068/000542
the art may understand that there are already various
met hods for calculating simlarity in the prior art,
d.the present invention is not limted to an

(sirpdlpsityi s TheOnclr st o &) g “%”rﬁsmirlarity x5 F{0. D ol "(similarity x¢ =
05%2 n@g t at S|n1lar|é¥ mentioned here is not _
Celent oéwg‘PFﬁlt%ﬁtEHt ion of the present invention
bUt %n%% :1%7 Se{gﬁﬁ € wl}eﬁheg fé%e Es((;épﬁli(r):{l}tir ggf‘}}&%llﬁg all sy y}yes, then the

hold. If
ﬂOWM‘?’he 4 @wﬁggﬁiﬁ e P U P [ < enbocs ngﬁi,

t helﬁ Qs ?Wln%télﬁ ??éstté)aJQ s%rtec?b%?dlg% & tir! s"ﬁ{lﬂﬁﬁggp Hhd a sequence

5 1t neans t e entered script matches
of ﬁﬁmlafgtreguusn‘ﬁﬂhe“%ﬁhaﬂwt e Brapyd « Ardis tobaifddow e i‘% to similarity
to step 105. In step 105, the matching result " "
rangimg feomi highpe v agl socoidid tottie Matching. didet iR cade OF 8§ual 8insllarity.
=i + 1. In step 106, It is judged whether the
st rbkﬂemb@ﬂ;emdse@medoeﬁmawhmgheshlwli Hisplayakfos tid usel ko select. In step
characters in the character library. If not, then the
116, theviesereselpctsscharactsr 81 1fo@n thef sequence bﬁmat;ahmgptwlts and the method ends.
rratchln results are " |I" (simlarit A
( si e[yxgggple, td)e g)ﬂered s-cp@t i f & i % step 1102) tbg scnpt is recognized to
I tfr I ty
1nc£.|%ile ?\}(v% at) t § .@13;1 tx@ stl)obe gsqélpecesélt qxn;éqxf: {1 Ihgptf ﬁgwoa@égze{t@al turning stroke,

veridy ah%?l? %lf” (R G Dol PG VRG], by altning stoke,

leftgs%%ﬁ % UoPL TP 5%8303 {heq E) re<t, %&efl Qﬁoké 9 udRes g} co%tl&a?ed with strokes

step ’rratc esul t's are ort

of GaFRI&: PR- stt@re& hﬁ'tl{e a'lafgc'té?rlibtré{'y&o ot{ﬁﬂﬂ sf fﬂfﬁg&' %ﬂ:f@ b@theen. After steps

mat chi ng resul

1040fat 16N Sreis ©a gdcbr{égnﬁt@hlﬁg m@du&r hehﬂely ngradter ¢ HOMadY men m flow goes to
| ow and accor ing to the nat chi ng order in case of

stere lladftes ktep 1167.iThtep 101 Sit BJuddd witethed tiRafatenN@s réxult is only one character,
mat ching results Is dlsplayed for the user to select.

i.e. whethtee parh EQualtttné. Sinee i aplalsab d, tedtowe pexs t8 stepfl0Din whizh the matching
sequence of matching r esul ts, and the nethod ends.

result merely including character “#.” is dxsplayed In step 110, the user selects this matching
result and the method ends.

Fig. 2 is the flowchart of the handwriting recognition method according to another
embodiment of the present invention, which will be illustrated according to pattern recognition

“ ka4

of the character form. In this embodiment, is used as the wildcard, and a plurality of

wildcards at different locations are used. And the character which the user desires to enter is
In step 201, the user enters on e.g. a touch screen the script to be recognized, that is,

“ OOH ” by handwriting pen, finger tapping or mouse clicking, etc..

In step 202, the entered script is recognized to include two wildcards and a character

form including “A , and the two wildcards are recognized to be on the left side of the character

form “A . Then, the value i of a counter for counting the matched characters am set to 0,
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I n anot her exanple, the entered script is " " . In
step 102, the script is recognized to include two
WO EIa24ds and two stroke sequences, nanely " d@§II/CN2008/000542
hori zontal, vertical turnifig stroke, vertical,
hori zontal turning stroke, horizontal" and "vertical,
horlzontal turning stoke, left-sloping, dot". In ste
whergm 1 papgesenioth Fé’éﬁg’ﬁf ob ghagaqtesg an @l@q@@m a)fr@yc\@mplamwh the entered
with strokes of characters pre-stored in the character
SCQRtbrary, to obtain S|n1lar|ty there between. After

L AR A T e e
cha]-ei'c%er§l (. gr “H *}’?}ééé—gﬁ%redl it tﬁE %Harll&ér 11 J&bgzgl? Qhé"’gfﬁ{lﬂﬁ'iy between the

he mat chi ng Is only one c
ent&‘x‘é@t f6ibt ian@Mhe Getakact® ”S'ené:GO D, %ﬂﬂf’éluﬁ cbﬂlplmné HRe fvlflmﬁ’ard In this

goes to step 109 in which'the matching result frerely

embdtimeft, (e COMGTagiSd1ebf characked f6kinS B Ba&Fon tHe l%&eﬁﬂ)n]rlfatloﬁéh?p Therefore,
user selects this mat ching result and the nethod ends.

the fengpred@sdript haerddtivebhkigh simildritg witintierchiratigrsr i AR Ohdrhdiéy library that
nmet hod accordi ng to another enbodi ment of the present

havieri\eas the, right cethpetient oftbe chdragten fatredwhereas id hamyquie low similarity with

pattern recognition of the character form In this

Chaé’f’f%’é&i ith hayve 5‘"” afs fors expmple, tthe uppardloaved, leBiner middle component of the
plur I|t c{\ rds at different |ocations c ) )

chafpsig fomd %OI@HM e dre Wi Wikdeerds Qpsp Iedesifg & Al 6 in this embodiment.
en "#r.. In . step 201, the user enters on e.

Th%tf%% Cb%rP@s&f%@ ig the. paractsr ibrary dbag dias dwo coppppngrs on 7 th left side of

1B AR S 2 RS GRS HTRY P
r ecﬁ%@éfﬁﬁdst% dﬂ%%dj%eﬁlg\[gsi%&qt&q{&?e ?l%car gﬁrtﬁgetsﬁ“c(ld e.g. 0.5. If yes,

formi are

thel'i ﬁféqwu/ é@& t'b%téﬁQ(Bn Iftr{b@ thﬁf &e?‘lo@xeg&fs tb Igfae{)%@r ﬁfﬁlf:srembodlment since

hen, the val ue | coun

09@@1uf§erﬂﬁnmf@tmﬂ1&hgsesqbafe Qbers am set to 0,wherein i
represent the nunber of characters in the character

| i binastep 245i die oimtacter bitkthe cbaepdndiag isphilarltn x5+ €9 #0Stored, andi =i+
t he recogni zed character form"/1 " is conpared with
1. character formof characters (e.g. "$T') pre-stored in

the character library, to obtain the simlarity
betMestep 206 ibistindgad whethgstthe resogmized: plzarantercform Has beergmatched with

0.9, without conparing the wildcard. In this
character forms in the chr?rapacter ll%rary. If not, then the flow returns to step 203. If yes, for

example, matching results are “#1” (similarity x; = 0.9),“FA” (similarity x; = 0.6), “#”
(similarity x; = 0.9), “#” (similarity x3 = 0.9), “ A * (similarity x3 = 0.5) etc., then the flow goes
to step 207.

In step 207, it is judged whether there is a plurality of matching results. If not, then the
flow goes to step 211; if yes, then the flow goes to step 208.

In step 208, matching results are sorted according to their similarity x;. And a sequence
of matching results “#7”, “#”, “#1”, “88” and “ A ” is obtained according to similarity ranging
from high to low and according to the matching order in case of equal similarity.

In step 209, said sequence of matching results is displayed for the user to select. In step

210, the user selects a character, namely the character the user desires to enter, from the
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enbodi nent, the conparison of character formis based

on the | ocation relationship. Therefore, the entered
WO9p%/p9244as rel atively high simlarity wth tRET/CN2008/000542

characters in the characteB library that have " ] " as

the right conmponent of the character form whereas it

has (g,l te lowsimlarity with characters that have " "

Se%l§n°ef maichipg,results, pad thepegthod endsr | 1 eft, or middle
of the charac Addltlonally, t here
o o BRI HER FRTB PR Bhe dllatr the mpagtnop e  final result of

Ther char,act eE forne in.

har R TR el ARG B Shipniesm WG e pharpeter form. For
ex quﬁ %”gﬁ usecpgsI tﬁl de%&&ih V‘s’l{gﬁ ‘e'qgr f gntéx%ﬁ' %@e‘#s pﬁf have “T7  at the

sim arlty therew th.

outbi'dQQﬁQeVi@ﬁhbﬁry lﬁgmsllrﬁfléﬁtyz Quch Bseagh’esamé ‘Clﬁr”t Afen “ /D is entered,

hr eshol d, yes, then the flow goes to
ch@i@eﬁts Vit o) ha{/dc « BOT at thé @iRidelteave [re1ati 9% highOsimi18MRt ZQfCh dsn‘EI” and “[9]”,
this embodiment, since 0.9 is larger than 0. g
WHehoWw cg(iels d¢mersd emaiﬂiﬁers Ithatshz&}@ 2085’ at kie wmwzirteha@mdelatlvely high
t he correspondln simlarity = 0.9 are stored, and
similarity, sachms “Bn tgrﬁ Z20@\ndi Whel ljlj‘{}d je dnteted} ¢haractdrethat have “T ” on the
recogni zed character form has been matched wth

lefioyde have é?latf\@hhhlghﬁlmllﬁéltbrsmlmst“érﬁ”|ainé ‘“B%. If not, then

the flow returns to, step 203. yes, for exarrple
Mqrque);, qu@blgqt@n"o -ch(ir@ptﬁf f(gm eri sirpke- dgeg)on"ls used as recognition

eleréngxlqtnli)qll%t Iot ce.tl@ g%curacy ]of (tﬁe( g‘ & %qgt é(e;ggéuuorbmg}hod" For example,
whgr{ Fhe uaéxjﬁ(}rsll\l\%ﬁg e];l P W oa‘?nsd &18 h Vprrltg 1. stcg}l {} St@ ’Zol{algh be recognized

§er t erels POF nalt chi

as Eeéﬂﬁéaﬁde ahd heg‘% ctet rf@ﬁ‘nt‘hf ”fllnof’gcg%tgor{ f St:'h?x‘&ct%& é’érm go an undesired

Ow goes to ste

chaﬁlﬁ&h‘rﬁa’g rrh@l%qiet ShitAh&d. RIS Er, "ﬂ%ﬁé}gf&g% iQodt B?étf'oke dlre tion along with
S|mlar|ty And a sequence of  matching resul §

recognition &{T chatacter’ forf)Ghe first isfolebd@t-freds asephidbdss ‘tl@ft slopmg instead of
simlarity ranging fromhigh to | ow and according to

“hotizentakit chi this mankesr, tha acawecyofindspead of handvaxitingyrecbgnition is improved
step 209, said sequence of matching results is

gregtiyspl ayed for the user to select. In step 210, the
user selects a character, namely the character the )
useFigdésisrtbe bﬂ@keﬁlﬁgrram pf &hA hwég@m@n@gogmnmﬁgﬁpm@ccordmg to one

results, and the nethod ends,
embodslment of the present invention. A handwriting recognition device 300 may be any device

capable of handwriting input, such as a personal computer, a PDA, a mobile phone etc..
Handwriting recognition device 300 is provided with a script receiver 310, a recognizer 320, a
matcher 330, and a display 340. Further, it may comprise a sorter 350 and a selector 360.

The script receiver 310 may be a touch screen, a handwriting panel and the like on which
handwritten characters can be entered by handwriting pen, finger tapping or mouse clicking, for
entering scripts to be recognized.

Upon receipt of the script entered through the script receiver 310, the recognizer 320
recognizes the wildcard and element in the script of said script receiver.

After the recognizer 320 completes the recognition of the wildcard and element, the

matcher 330 matches the element and the wildcard information from said recognizer with
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The follow ng exanple will further illustrate the
i npact on the final result of handwiting recognition
wWOoeho/re244ocat i on rel ati onshi p between w | dcar @CIHIN2008/000542
character form For . exanple, "D' is used as the
wi | dcard. Wen " '- " is entered, characters that have
" ¢ " at the outside have relatively high simlarity,
chegg&tﬁsagre*%tqar)ed" ing R charagter libpagn to ohthipr cpmespanding dsimilarity without
characLers that have " " at the inside have relatively
compyinedheviideatdy . such as * H7" and "1"] . Wen " s "
IS tered,..characters that have " ." at the | ower part
o NEE PN PR e e precyored i e haracter ey i completed, the
! LR ntered. .characters that ve " "
sorf 3P0 S ching e 3Rt DR BBk bt aPfRR by fhgmatcher 330
PR by i reover, the conbination of
ancg grcgrcr%s&éﬂgiggrsr%ng}]aé stroke direction is used as
r eCoROtishRY 380 @ fhdhind RsQRNARE Ay Hof AHeGHIBIRY 38D or being sorted
t he hand\t/)vr ?ti ng@ggggni ti oén rsret hod. %or exan‘p?e, w?wer?r cing sorte
by tHeaotteeIsodesires to enter " " and the handwitten
script is "™ t~", it mght be recognized as a wldcard
andThhselaedre¥60fselents ‘a-charactenfromeaginhatching eésutthar act er
form so an undesired character " " mght be obtained.
Howéhe presentripugttionquovides a ometlodd of ravieognidingdwandoritten characters using
W th recognition of character form the first stroke _
wildgards, reducing the Himg AprAeadysiting eharacierspBy iptrodueing she eohcept of wildcard,
"horizaontal". . In_this manner, the accuracy and speed )
uscgs AR e Siple &e@gﬁﬁﬂp ETPIFSNS FRIRRIGR aleg}eeét inya chaagter.dn particular,
hi S thel bl ock dia r31m af t he .handvvrﬁti ngﬁrecogni i on f h
whiff GO EleR BEREIRAE JABRAURE A hifhell Syrtihgearey B8 afhen users forget what
[ ' AL recogni td-0on devi ce 300 .maw b
exellY & hirRller G RSTR T MRG A RER S Y ifrof S ERoay
per gignalis GORRLth R i t€eogniti -
Handwr i tlisng recg%cnlufklréne %%i {’:ﬁgal% 0 4%29“31?18 |rg%0§nbtv}otn hacgordmg to one

embédilpht bEGR pedsemt] thvedideCRIRhGWA 132Qis FighRt CRacBB® > has three
and a display 340. Further, it nmay conprise a sorter

congfidieatsinamed gl ect, S 3664 “ Ahe The total nurdlseeiof §trokekQs MBywile 10 from the
a touch screen, a handwiting panel and the Iike on
comyhrineht ‘W& A dvimithis easec hrracingus woie abiclens evikidardyto represent this element.
“handwriting pen, finger tapping or nouse clicking, for
With the handwriting recognition method and device according to the present invention,
matching results of this script are “f&”, “4” and “$t” . Then, users can select the desired
character “#%”, thereby saving the time for inputting the 10 strokes of component “A” of
character “#i”. Therefore, the present invention greatly reduces the number of strokes that need
to be input during the process of inputting hand written characters, thereby improving the input
efficiency. Users can input characters quicker and easier. Even when users forget the exact
writing format of a character, they can still manage to input the character. The method of the
present invention is easy to understand and easy to lean. Moreover, the method of the present
invention is merely an addition to traditional handwriting methods and does not affect users if
they do not use it.

While the foregoing has been with reference to specific embodiments of the invention, it

will be appreciated by those skilled in the art that these are illustrations only and that changes in



entering scripts to be recognized. Upon receipt of the
script entered through the script receiver 310, the

WO mopg#er 320 recogni zes the wildcard and elRITEN20081000542
the script of said script neceiver. After the
recogni zer 320 conpl etes the recognition of the
wi | dcard and el enent, the matcher 330 matches the

thegq gmbpdiments eamebevimade ayithouhleparing &ient thenpringiples of the invention, the
rec? Bi er W%%g haLacter re-stored in a character

SCopPF B g&ﬁ, it gelinsd vt %@imeééffs’g%m«?g similarity wthout
conparing the wildcard. After matching with al
characters pre-stored in the character library is
conpl eted, the sorter 350 sorts matching results
according to the matching results obtained by the
mat cher 330 and the corresponding simlarity. The
di spl ay 340 di splays matching results directly from
the matcher 330 or being sorted by the sorter 350. The
sel ector 360 selects a character from said matching
results. The present invention provides a nethod of
recogni zi ng handwitten characters using w | dcards,
reducing the time for handwiting characters. By
i ntroduci ng the concept of wldcard, users can wite
the sinple wildcard to represent conplex elenents in a
character. In particular, when conplex characters are
hand-witten in a small witing area or when users
forget what exactly a character to be input is
witten, the input efficiency is inproved
significantly. Fig. 4 is a schematic user interface
vi ew of handwiting recognition according to one
enbodi nent of the present invention. As shown in this
figure, character "JI" has three conponents, nanely "
J-/ ", " -"and " ] ". The total nunber of strokes is
19, with 10 fromthe conponent " . In this case, users
can just wite a circle as wildcard to represent this
el ement. Wth the handwiting recognition nethod and
devi ce according to the present invention, matching
results of this script are "Jt", " " and " " . Then
users can select the desired character "Jt", thereby
saving the time for inputting the 10 strokes of

component -" of
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character "JI". Therefore, the present invention
greatly reduces the nunber of strokes that need to be
WO 200R/t1924r i ng t he process of inputting hand wWRAGIY@YR008/000542
characters, thereby inproviing the input efficiency.
Users can i nput characters quicker and easier. Even
when users forget the exact witing format of a
What is glaimed BWeéy can still nmanage to input the
character. The nmethod of the present invention is easy
to understand and easy to | ean. Moreover, the nethod

of th resent invention |s nerely an addition to

tra i‘g h “H‘a%ﬁa%&s“ttmgmﬁb%&&lglpaﬁlagSl&gem&f: af f ect

users I the 0,not use it. Wiile the foregoing has

beehnp\l/l\nh{nﬁ arsé%égt(rjtgr?gée(iogmszﬁ%’ci fic enbodiments of the

I nv e | [ . e skilled in

|y RbAPng ke iddarb S BBRER LR i RS Sk 1 e

c hap@ehirgnsMHas fecBBA2LH %&tcﬁﬂif qgr‘% RiGcard tihﬁ)%ati%ne with characters

departing fromthe principles o e Itnvention, t

preSet6RE irPd chipacedt libsardledidned by t he appended cl ai nms. What
is clainmed is: 1.A handwriti ng recognition method,

conpisplaying siidensidtangresiilts. i nputting a script to be
recogni zed; recogni zing the wildcard and el enent of
sai @ Thebandswitingtrecopnitom methsdiadcardinggoickan Elvelneeih said wildcard is
and the wildcard information with characters

cugtpreizablef@disers. a character |ibrary; and displaying said
mat ching results. 2. The handwiting recognition )
et frobhedradyvrtingracagrifign methodaeqrding te glaim wherginithg gumber of said
. us1§j1 ) zabl e for users. 3. The handwiting recognition

Wﬂaﬁl‘ @gzsé’GEBFHﬁOFFg to claim1, wherein the nunber of

P28 e RERNERE stoaBBpahes®d Becordipg I By hbtefin said matching
. M j ] i hd |
steg,giggwfzpaogglgeggel%sﬁ e HES W 'tvﬁgﬂ %”8@5%4{9% h&ith 1@ Bement of a

I'S conpared Wt el'enen
chagg@grzil,gé_%wgrigﬂget&l%&qtelrnb;apﬁ character library. 5. The

handwiting recognition nethod according to claim1,

whes eThe thagdweGed ir@dgnition method according to claim 1, wherein the location
relationship of said wildcard and said element in the input script is recognized in said
recognition step.

6. The handwriting recognition method according to claim 1, wherein in said matching
step, said element whose location has been recognized, rather than the wildcard, is compared
with the elements with the same location of a character pre-stored in the character library.

7. The handwriting recognition method according to claim 1, wherein said matching
result is a plurality of characters.

8. The handwriting recognition method according to claim 6, further comprising the step
of sorting said matching results.

9. The handwriting recognition method according to claim 6, further comprising the step
of selecting a character from said matching results.

10. A handwriting recognition device, comprising:

a script receiver operative to receive a script to be recognized;
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relationship of said wildcard and said elenent in the
i nput script is recognized in said recognition step.
wooosThe24dandwr i ti ng recogni tion met hod accor diP€F/ENR008/000542
claim1, wherein in said n#& ching step, said el ement
whose | ocation has been recogni zed, rather than the
w | dcard, is conpared with the elenments with the sanme L
| oc ATPZNEET APYRtYeAto: iEogiZe sthervaililcard anvbelemgniaef the script from said
|ibrary. 7. The handwriting recognition nethod
SCpLESPH®hg to claim 1, wherein said matching result is
a plur of .characters. 8. Th nadwr |

i . ' . . .
r ec%é‘?ﬁ??qe%ﬁp?fﬁ?ﬁo@ ey i rﬁ%ogtngeg ICE‘?'?‘ﬁ“S ar;cf h\gt alrd information from
. i.Sino f ti i.d t chi ts.
soif PR D4 Wik D RGP p ey G i Bt lndi ng to
i ; 04! _ . .
| 4Ly S G 4000, 00 sk
hangwritel RadweiEag AcobMiflof AMiEE acORITRE kS LB 18, WhkdeRl said wildcard is
receiver operative t0 receive a script to be

cust@nioghle Z&disarsy ecogni zer operative to recogni ze the
wi | dcard and el ement of the script fromsaid script

1 ec £2.VBre, handmaitinp eecogpitioatdevize taocordinghtot diinr &@,0@hdreiacthe number of
el ement and the wildcard information from said

said wildegri(se s amieton ngnér act ers pre-stored in a character
l'ibrary, and a_display operative to_display the )
mat thi 1\{&? handyritings reepgnitianddevagec areprding to Flagm 10, wherein said matcher
handwri ti ng recognition device according to claim 10,

comparesefls EesPEPizsd %EQFEF fatheg Lfb%lbﬁlilez Yidgarfl owithy dbe glement of a character

The handwr ti r.ecogni ti on device according to claim
pref&’,reaﬂbt?‘&c arf‘ﬂg‘lhtﬁ%er of said wildcard(s) is one or

nor . . I t4.nQ o nitkon deyice. acecordin .

" B 2% USRS PR 5 SPERCL AR (P 3 EARkI M o

recé@ﬁ%%@ﬁ) atﬁinexgﬁm)né[hgé Sedaid m&&‘&&’\éahﬂg% t\%tt]?:eiélpﬁ script.

ement of a charac pre-stored 1n charac
| i bI£ArPhe handwriting recognition device according to claim 10, wherein said matcher

compares said element whose location has been recognized, rather than the wildcard, with the
elements with the same location of a character pre-stored in the character library.

16. The handwriting recognition device according to claim 10, wherein said matching
result is a plurality of characters.

17. The handwriting recognition device according to claim 16, further comprising a
sorter operative to sort said matching results from said matcher.

18. The handwriting recognition device according to claim 16, further comprising a
selector operative to select a character from said matching results.

19. The handwriting recognition device according to claim 10, said device is one of
personal computers, Personal Digital Assistants (PDA), mobile phones and other mobile
electronic devices.

20. A computer program product for handwriting recognition, comprising computer
readable storage medium on which computer readable program code is stored, the computer -

readable program code comprising:



14. The handwiting recognition device according to
claim 10, wherein said recogni zer recognizes the
WO 20011021 r el ati onshi p of said wildcard and s&CA/CN2008/000542
element in the input scriptd 15. The handwiting
recognition device according to claim 10, wherein said
mat cher conpares said el enent whose | ocation has been
rec saﬁp%ﬂr,ea&&ﬂwpgt%?pqewé IRguttingaa seriphiothe reepgnized;
el enent s mﬁthlﬁhe sanme | ca%ion of. a hangﬁter . )
pr e SUPBY eGP Brogralp fofie P1 Feeppnizipe the Wilfgard and element in the input
hqndmwiting recognition device according to claim 10,

STWiver ei n sai d mat ching result is a plurality of

ChaE@}g#uﬁEISrea le Eﬂ)}%ﬁ%\?%ﬁ%@r #){:lhlg%hfn R l?uj:ctoié&ge(g gféi{ngest and the wildcard

accor ng to cla er conprising a sor

5 infORGHBh Wt (gﬁra_%i_%gst %&asit&em £ idr by Sl Om sai d

mat cher. 18. andwriting recognition device

ac c edrputer readableAproprhth cddélof BRPplagNERRE Mhaltind reQIECt OF
operative to select a character from said matching
results. 19. The handwiting recognition device
according to claim 10, said device is one of persona
conputers, Personal Digital Assistants (PDA), nobile
phones and ot her nobile electronic devices. 20. A
conput er program product for handwiting recognition,
conpri sing conmput er readabl e storage medi um on which
conmput er readabl e programcode is stored, the conputer
readabl e program code conpri si ng: conput er readabl e
program code of inputting a script to be recognized;
conmput er readabl e program code of recognizing the

wi |l dcard and el enment in the input script; conputer
readabl e program code of matching the recogni zed

el ement and the wildcard information with characters
pre-stored in a character library; and computer
readabl e program code of displaying the matching
results.




