METHOD AND SYSTEM FOR HANDWRI TI NG RECOGNI TION Fi el d
of the Invention The present invention relates
to the field of handwiting recognition, and in
particular to a nethod and system for handwiting
recogni ti on. Background of the Invention
Handwiting input is a nethod frequently adopted by
conmputers or other electronic devices which have a
touch screen or a touch panel (witing panel). Wth
MHEETEHOINAND SHS TEMI BORHANBNGBA I GNITION
nmobi | e phones, Personal D gital Assistants (PDA)
etc., fast, efficient and accurate handwiting

]ﬁd@%ﬁ&gﬂk%ﬁQ%,has been a devel opi ng trend.
; m t he user experience point of view, :

t hg . i () : S

oy B P e e o PR LD efiith, and in partculr o
a nR{RASnRyHEMifbehARVirtRg rédoenitiomal | y smal |, making

witing characters with lots of strokes quite

difficult; Hand-hold witing is ergonomcally tiring,

so users often hope that inputting a character takes
Backgigund ofthelnyeitiong handwri ting input; A character is

usual L.y .conposed of l.ti pl e conpo ts, and onc .
s EPRAYEHBE T, v+ s ot i us i Aep B b Semnls it cloctronic
_ . i ¢ _
GevBES A bkl RELRLSRU b D90 B ATRRAE e (5 g cxensiv
applichtidnSdTedtebblSk Bah@itérs NaoiR HAGRSR, PhrsdtlPORS@PAssistants (PDA) etc., fast,
handwitten Chi nese character | nput nethod, wherein
gfﬁcim‘r sldyactiraethaséweting resdgnaioasapbeca aChivelepieg ohiat. act er

need to be witten, and every tine a stroke is )

© entiewsyst Fom e e SHCHeXE ROHE A ciey.shem ¢ srime Aroblsgns in current
._aenter stroke Jis displayed, .so that users can fi .
s 33 Sedices G iR ERE AL HIOORTHG alinesiiP i mgpte devices are
) Sy AR Sty L1 ARACPLLI 08, Mol i
ergoRGNMIY iy, ehakas been \M@E@ this ehFutehey AQha@PeLtaksd EIEEme during

- of the character in stroke order or they forget sone
handstritivigaspwf At tleradariacselly Gupoacd/of multipld ponrpenentsf and once users

t he above probl ens, the present disclosure provides a
forgel aHmhrerastingstiokeo ghPest SRMPERRHS AranEteR elek Wafipg the component, the

: i.].d d. .2 . A di .first t,
BT R
- COMRI PRt &l 9059 PR IGES 2 h&tﬁtf%&eﬁ%ﬁ%}%g Elﬁeﬁ’éctér?rneﬂ%? me od, wherein

recogni zed; recognizing a W | dcar an ele
merebfifht kdvRtil sBeites R 2 (hdeed tiGaderReD Wbz @ Hite, ai®Bleraiifhe a stroke is
" a wldcard information with characters pre-stored in
entergd chlast @€ Coinekd drasacyers thatimdichphagtitergd eskets digplapalibe that users can
. According to an enmbodi ment the w | dcard is . L
find & desixseichamster whoytdimpshung all strokes of the character. However, this method still

does not resolve the problem of how to recognize an incomplete handwritien character when

users do not enter strokes of the character in stroke order or they forget some strokes of the

character.

S ary

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

method and device using wildcard.



Accordi ng to anot her enbodi ment, the nunber of

W | dcard(s) is one or nore. According to

anot her enbodi nent, in the matching step, the

recogni zed el enent rather than the wildcard is

conpared with the el ement of a character pre-stored

in the character library. 2 Accordi ng to anot her

enbodi ment, the location relationship of the wildcard

and the element in the input script is recognized in .

t heAseEdigaite RdHsisasppet, provideditd handyiting eagogitiéon method, comprising

enbodinent, in the tchin tep, the el epent ose X
the FERSOT SIPUHNG iSR! aEJEELAT TRRgmAInY fAICEHE and ah element of said
o Te o : : H o with -
inplt cenPF ahflehibe CROBAAR S 08 FLPIEIY T lid it characters pre-
stor6d R A ktet [TBGAK ¥nd displayi&%cﬁlafcﬂihg Geshifs. anot her

enbodi ment, matching result(s) I's one or nore

¢ haycaatdaresto pn eadbdimet, ithe wWidcacharcastbmizablelfbamsgrs.

According to another enbodinment, further conprised is

t heAspehngip asether aapadieenithe primber o€ willieasd(s) is one or more.
Accor di t o anot her enbodi.nent, further conprised.is
T e epuiTipfo il £y e AR 424 Bpiching HdPh 19 TRt asRiARg clement rather
thad BRY lﬁcaéd is c&%égtreglvoi@h h?e AcRRhP D aacﬁigfa%tter.&er:—%%{){redf % the character
I's a handwiting recognition device, conprising: a .
libr&§r i pt receiver operative to receive a script to be
recogni zed; a recogni zer operative to recogni ze a
wi Adcandihgatodamnhez| antexdimeaft, theelossatidnpteldtionship aifdthe wildcard and the
script receiver; a matcher operative to match a
clemeatinghs npHt ssTiphie rrcogmepddn ticl rekognition sfepr mat i on fr om
sai,d recogni zer, Wt haracters pre-stored_ in a )
chéf%&,rﬁléag%iwﬁ}ﬂp ?fﬂg’ﬁﬁn%én&i}gpfﬁsﬁ% ffepethecelemen) whose location
has BBLF cggniE !11:5131" {]158 e ta)l;]ﬂcé}ﬁt fshceolrmspea%% Witﬂ' e e{e%}ents with the same

anot her~enbodi nent, further conpr IS a sorte 3

locaBPed dhitictcP pRQiidred RENOBRSIRGbf-B8 Ul ts from the
mat cher . Accordi ng to anot’her enbodi nent,

f uAtdoeding copnbdthed embodinsal, ecttdring pesuhfs) Ve oh® o8 @h@etcharacters pre-
character fromthe matching results. Accor di ng
storgchindhe ehpsacterdidseiyment , handwriting recognition device

SN L T R P ——
resuftb €ctroni ¢ devi ces. :
According to another embodiment, further comprised is the step of selecting a chardcter
from the matching results. ‘
According to a second aspect, providéd is a handwriting recognition devioe; comprising:
a script receiver operative to receive a script to be recognized; a recognizer operative to
recognize a wildcard and an element of -the script from said script receiver; a matcher
operative to match a recognized element and a wildcard information from said recognizer with
characters pre-stored in a character library; and a display operative to display matching results
from said matcher. |

According to another embodiment, further comprised is a sorter



According to a third aspect, provided is a conputer
program product for handwiting recognition,

conpri sing conmput er readabl e storage medi um on which
conmput er readabl e programcode is stored. The
conmput er readabl e program code conprises: conputer
readabl e program code of i#putting a script to be
recogni zed; conputer readable program code of

recognizing a wildcard and an el ement in the input
opegyg SO“@%Hﬁ@P@PgF@&@%@@@ﬂﬁﬁﬁﬁﬂﬁﬁﬂcode of natchlng a

I;ﬁg%% @fngg tglr enﬁ}gg F%lgo‘fhﬁlegt éﬁ%ﬁ Plgﬁ;l% ecﬁéﬁ" d)peratlve to select
achﬁ%{%ﬁmhﬂl@%@ﬁaﬁlﬁg RipRé.am code of displ ayl ng t he

mat chi ng res O her features and
advaRt@dey wiahbthee eobBdigRpaMaMdwiitietbgifi] HOMdg one of personal
description of the preferred enbodi nents, taken in
compoteiy risrional Wigikal tAwsistanto RAYI mgbitkr pwireg sindwitharhmobile electronic
Illustrate, by way of exanple, the principles of the
deV’&F%closure Bri ef Description of the Dr awi ngs
of handwri.t i

S of. .t he -
r ecéﬁf‘i‘?’f{j R H?O ﬁc@lﬁaﬁsﬁﬁt’t%‘“&ﬁ%‘{] En% 8‘?} it Prggraphroduct 16k handwriting
n {0 f t
recogﬁi%e of, Eﬁ;}ﬂl@l’(ﬁ?ﬁ utelr tﬁe%%aglree gtgg I%F f?l%(%&gc gg ‘r"%&flﬁﬁfé co‘i’r{puter readable
pro@h@tdode iesbad l’ﬂiﬁfcoﬂl&)uieh Reddu kI8 §RderhmRAE icOiiprises: computer readable
- Fig. 3 is the block diagram of the handwiting
programoguiet ¢fompdeingce setpiotdbn gettogmaﬂé amypdémeataldé prdgeam code of
present invention; and 4 is a schenatjc

recoaeérngu hvddgagd and p wlegrenh ah@wmmr% AEF LRt RG] rerrlable pmgfam code of

ccordin odi nmen | esent i.nve
mat O e i3 A B b DR TP S AR B stored in
e, B5852 o LOYEDEL RGN by dE38 QR Bk hcing et
of Oeher Fesurds iafg atiigntipes dvilli Becfifie ppaait fromhegilvdng description
of the present invention, such as personal conputers, :
of ttRe meefnatd Dembodimeatssi kkamt B (PDANctigrobvite Plecwesnpanying drawings,
and that there are als y ty es of script :
Whlq(i]éﬁ‘éfi% by pigy obexamds. |ﬂF‘F‘gP1‘H1&Wg?RAr(T’? ﬂre Weact ers on
sai d devi ces, such as touch screens, handwiting
panel s on mhich handwitten characters can be entered
BribdDARASMN dHiRODR&ANg | nger tapping or mouse cli cking.
't shoul'd be noted that the handwitten character to
be Figchgithe ddwchirs of thelth&bodeff hapiwkiang yeddgyitibs adeording to one

conpl ete character or part of a conplete character
embgiimenty! B prgscangventioguage, such

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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10 as Chinese Sinplified, Japanese, Korean and

Chi nese Traditional. Sone conponents of the

handwitten character to be recognized may be various
weetoesranta of the character, and ot her conponsi/SNIwes/000542

be replaced by one or nora w | dcards. The term

"el enment” nentioned here nay nean sone conponents of

a character or sonme features of the conponents. For

exarhpf embegimentepfthe leﬁylf bwentionrvell be descibed insittaike,
the 15 c atio haracter. form and stroke
di retc‘lsltB?P ?ﬁ?%&ﬁﬁﬁﬂ rSr?r%f"a%?"rso‘lYBesa?fd aviGepging the handwriting
e Fessk ention . .
recli68 o cdr e FheREnd B, TR B BRSor ooty Porsonal Digiual
Asﬁ&‘{ﬁ'ifﬁ’ (EDAJ, SroBRE bR PRL LRA that RCRURE bisQ ﬁaﬁﬁlnﬁwgélf)?&kg{ receivers for
formor stroke recognition, and is not ed
enteiey hdnidorittam dtractdrs) Gn 6@ @gicts, Giichna®t tbah. sckdand, Qﬁﬁcﬁﬁr&mg panels on
pre-stored in a character library in a devi ce
whighphapidwetterh charastirs ¢aw fbe teméergst by dandvritingnpéro fingeretapping or mouse
tored according to 20 said elenent, and the present
"h‘i?‘l'ﬂgentl on does not relate to concrete i npl enent at i ons

S G0 APl TS B B e s s
ma? 'b@ %Bfnﬁle‘c?:f ch@ra%?&a}‘}&le(;f’ s o g)afﬁé @@%ﬁ Jﬂ%ﬁ'la%cl%fniﬂ any '[%guage such

strokes, conponents or

as cm&mmﬁh@dfﬁpmrg@ rleormdaﬂaamh&eseawdﬁmmots(;@é components of the
character, and preferably, is a sinple mark 25 tha

handweittem oharacpqzreiarba rcognimed ahagyr be various elémants df the dhlv@cter, and other
flomchart of the handwriting recognition nethod

mﬂH@é‘@?‘ﬂFﬁg F@P@ﬁ%d@hwmfm¢w¢°¢¢ﬁe present invention,

vvllj e |,1Iustra d according to recognltl on of
ot r BB | cliban oD i e mESRRPAET 196 2 character or some

AT b R IO e B e o

consti@fion U, cHaliRtel T6fm QA& QEr8k® Qiretfdn, Fhel Qdiﬁﬁ'imﬁﬁﬁe&nsﬁcm@ and stroke
script to be recognized, that is, " '

dirdetiord vaté.t The posent fhivergien thappdeyy r elﬁmbtaenasddl Bdoidgiting recognition
etc.. In step 102, the wildcard and strokes of the

methed, for example, de @gﬁolzreaattem reckizRitienrion ¢hareeter, form artsroke recognition,
entered.s IS re ized to include a | dca

and 1 g0, SiF o By eﬁe%ﬁﬂw‘a&g i ee@%&wmrs pre-siored in 2

chaEQ%i- ﬁﬁ'gﬁ@ a\ﬁg{}l{:é %ﬁly&%&l‘é ‘rr%e dl U pe}esegt mven 151'1 A sio?flzd dccording 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 “BR”.
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for counting the matched characters is set to O,

wherein i represents the nunber of characters in the

character library which match the entered script.
wo fwogiens 103, the recogni zed stroke sequencep@Eidniobooosaz

wi | dcard information are gonpared with strokes of

characters pre-stored in the character library. For

exanpl e, the sequence "*, 10 | eft-sl oping,

hor Pzgient 401, Waer vser ahtetsomke.g hotouglo siredn thadetynrio bentdighized, that is,
“Kbg,conp$red W th_strokes of characters pre-stored in

Py Eaing pen; fipgsr (apping gsmovse(cliekivg, ¢tsar act er s t hat

nor PSR B M AL R sk, P it 5 oeoaptzedy By s gmbodiment,

, theg Im:rle@rs’cﬁ%l ga&cggm%%ls {tcﬂ 'ﬁ?c% On QY c¥rdn%£ Igie glﬁoekg sequence including

aracter asin € rati o between mat

“lefilsloplies h@dB@nial GertiOl Bool HEASSNtA fand MBristntAK 85d UMe 416 i of a counter
mat ched characters or the nunber of not matched

forsburging she thatchell wduatietsds sdt e 0,swisrding rdpyesefts tlRanuabeesf characters in
"911" is 0.8. Those skilled in the art may

the ¢hayaqtertlibragy which maiely be anteredseriphdy vari ous net hods for
calculating,simlarify in the prior art, and the
pr SBatip 10RR Feromred HEke sravrng dheaviijdeaed infprppation are compared

. | t imlarity. .t ld b ted
S S, B A A B S .
lefil TP TROE AhtaPRetall iRk PRGRBMNGE] A RS Qﬁl’bfé:%/oﬁg{ dYwith strokes of

serves as a basis for sorting a 20 plural
charaetees prévgtored S tHecharacter libriay. ‘Biiug PallltBd chardctdrs thatil@Rding “left-sloping,
whether simlarity 0.8 reaches a certain threshol d.
horjzpntaloterticahhooky herifdntaly agd dsrizopta’t will b Bund.nFurthies a similarity can be
enmbodi nent, the threshold is set to 0.5. Since 0.8 is
assigngd i every matehed characipss basing em therpfio batwesnametghad; stokes and the total

w61 5, GO RS SRS LA St O i sotes.
exalBleCiht Bghila8BMtichaBiter “HRG ¢ fle cor respondi ng

simlarity X, = 0.8 are stored, and i =1 1. I n

st efhodeO8kilidd id thel &t GREY WIREBRAE thitethede! KK WSKHUIRRs methods for
has been matched with strokes of all charactérs in
calaulsting lsimrikadtyein thielprivr yart), find Gte, predeaninviadiohl iewot dirited o any certain
to step 103. If yes, for exanple, matching results
metheds for gadppiating ; sipilerity I should be ggted that "similarity | menitioged here is not
8/ 119244PCT/ (g}l12008/ 000542 6

nece:ssacx)'jf %} im;l)lle/_}lﬁéntati\{)\g onC%l?e 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 105.

In step 105, the matching result “BF > and the corresponding similarity x; = 0.8 are stored,
andi=i-+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), “8”
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(simlarity x3 =0.9), "re (simlarity x4 = 0.6), "t"
(simlarity x5 =0.7), "A" (simlarity x6 =
0.5)etc., then the flow goes to step 107. In
wEloeh119dd, it is judged whether there is a plaar@izossnooss
of matching results. If yegs, then the flow goes to
step 108; if not, then the flow goes to step 111. 5In
step 108, natchlng results are sorted accordlng
(st azity Xsrﬁﬂ)aar*’»ﬁt ;('Slmﬂaﬂm ‘é) @e‘” r(@léllbﬂtymat-&ﬂ)n jA” (smulanty Xg =
esults g g "sr", "Jr and "A" is
0. ﬁ?aﬁhﬁ‘é@e EE’@PﬁtﬁﬁtePd &Gimlari ty rangi ng fromhigh to

\S/Iqaqg ﬂﬁfg dJ ngdt ohettgerl cré?hl &%@Bdcgfrmﬁg@%%gﬁ@f Ifoyfes then the
ﬂo%@ﬂo%gﬁ@t?lifﬁ&, thén @k IBIANCS/ @y e user to sel ect.

I'nm step he user selects character "HA" fromthe
SeqUEAgGe108] maRhiGRirelts @Rloitsd adbAlidg e theH Rilasyds. And a sequence
10 I n anot her exanple, the entered script is "

of gratshing oesults e s E?fi”ptﬂﬁ“ “Bet Ee add A B i ohiklu@tbaacmlmg to similarity
w | dcards and two stroke sequences, nanely "dot,
rallﬁ@gufrmhlah to 19‘@ apq ageprding i theymaichisg erdex/@rwecqaﬂequal similarity.

hor nin oke hor| n erti ca
nor (it 2p. ] ??HH of phRrhingrpsulf Sy fontereq don € e B asioet. st

110t 8 usérllgleit ‘&99@3 Zﬁfrgﬁﬁé fen BHEARKRg Al AHIARL fiflthod ends.

Wth stro charac rs pre-stored
Chapmamb®kr é)daﬁ’ﬁsﬁer the dnRrQbica 8’{‘ isSi 1B b i of 1t0b,ei_h€ script is recognized to
between. After steps 15 104 to 106, there is only

inclmde twaatvildvardy ané saud $trokn aegplences) ettt @lot, hAtizongdd Ovettivahturning stroke,
theflowgoestos 111 after step 107. In step

vertigal, hprizqnéal j isergeg| eh deripgalpansh | “vMertieads lhorl2¢r§alo fHming  stoke,

char c whet her ual to 1. Since
leﬂe*E‘IPé‘i'gs 3?% iy Stetphiénf WQJ&%“@W@FE‘%‘%%@“‘?“W%‘F E9mpared with strokes

of a%{&sgé'g rs&)?e# llsl { epE%%:térriﬁJr&g, g galﬂf.[:ﬂ'{?ltag{yhthéc bieﬁlveen After steps

104“@“@9 | théke kLN bnmeiching roRith &) Sifaractd? D, akd tien keflow goes 1o

flowchart of the handwriti ng recognition net hod

stefitldcifgi nep 100. Aradphii, ie idjoddedavtictief the heatqhiaedndt is only one character,
invention, which will be illustrated according to

i.e. wehether iramy eqy@bﬁm 1t Simee déqualsctodhithe flowegoes torstep 108 1n wihich the matching

res e e utipe Spacie S 48 Sirb Sl 152 BT ohe? slects this matehing

haracter which the user desires to
rcsug ?ngthe'?gw%cp d%SI n step 201, the user enters on e.qg.

a thgcf i$ HeCAGWIHIR élcflfepﬁanﬁ%gﬁg hERRBRLA %h&dhgécﬁfdﬁ to another
by handwiting pen, finger tapplng or nouse clic gg

emi@idément of the prdsBntStreitid Awhith ovile b @leeaisd kdcbidingSto pattern recognition
recogni zed to include two w | dcar ds and a character

of theralmiactet footinn dm "this "embediingohe“d”ws wed ds dhedwildeaed, and a plurality of
recogni zed to be on the |eft si de of the character

w:l@cgﬂﬁ at differentjgeationsyare wagdy And Be charagemyhieh fhey user desires to enter is

u(&HGOUHtI ng the matched characters amset to 0, WO
2008/ 119244PCT/ CN2008/ 000542

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 inciude two wildcards and a character
form including “f1 », 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 maiched characters am set to 0,
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7 wherein i represent the nunmber of characters in the
character library which match the entered script.
In step 203, the recogni zed character form"A " is
weowgpaved With character form of characters per@noosnsa2
"SlI") pre-stored in the chharacter library, to obtain
the simlarity between the 5 entered script and the
character "A ", e.g. 0.9, without conparing the
whgreiny & sgpeesentthe Apmbes a5 sharagters in tireechatten fibsion which match the entered
I%ﬁaracter formis based on the location relationship.
erefore, the entered -script has relatively high
si m it i . rs.1nid.he character
1 bar? Pk bRl BRI B A 0B SRR S haracer form of
chaidra ¢é.8 “H0) Ple-s0418d BP el chaldtidr fbiahe 14 B¥¥as) lsﬁﬁﬂa&i\é}' between the
with characters that have "91" as, for exanple, t
entenod evcript emérthe Ichdrbcterof #iM, didd. €0.0 0 WBO@NEorparind thd Owildcard. In this
character form Additionally, there are two w | dcards
empgdimpgt, thefcompimisen of chasactsr fomnhisshassomdiherboration relationship. Therefore,
Therefore, character forns in the character l|ibrary

the (fiigreds5EPt gS TelatYRbn Bigh simpiaritn ithethe chigwragtersin the, character library that
haveRgf# 87 m@%}r’rp&%m?nﬂ bPE ShdEdieToms eg-g;it ¢ Guite 194 Shmilarity with

simlari
habid heamoi g . :
¢ t hﬁfﬁlg}/\%’ﬁke% . %%r@g} Q’Fd{ﬁﬁfe Sheg%l X n,clpﬁgr, ?Eif%\%; térgg@e somponent of the

chagtoep f05 Adtiiondlly, thefeare fwdawildcanis 9aa%: 1R sidk 8P+ A6y ﬂﬁ@embodiment.
this enbodi nent, since 150.9 is larger than 0.5, the

Therdfors, duesctardosnseip ROEharderer dibexpy ARD has M@ @AGIAEHEbn @Rdeft side of
“Ht’ e correspondi ng simlarity x1 = 0.9 are stored, and
| oeitqr matqnfhe erdered sasipt and has mugh dighendimtlarity thenewith.

chalh S8 2P A Sty 05 Fabped geran esshold, .2 05,1y,
ther € oboc kPHal S5 1100 erf o tes bl o isphocimen,snce.

0.9 13.1&per thanll. 5 (thd bl 3bésity g 265.0.6), "M (simlarity x2
=0.9, "A" (simlarity x3 =0.9), "A" (simlarity
x 3 I s@p 395, gbacchardctee and the chireypogiingssiinilatity &p=20are stored, and i = +
In step 207, it is judged whether there is a

L plurality of matching results. If not, then the flow

9088 8 e e e b b B e i
BB 8, e A b i 1 oG SS9, 1 s o

matching resul'ts A" _ _
exarfysle O hidichihg! ResSitsThled® BhY (BIMH O, £0FH)H R (‘sﬂnﬂaﬁﬁ Wdo6), “im”
a

_according to the matching order in case of equ
(simlimifly 1 xa Fi0L9), “33” (similbaritysd; e0.B09f stintlabi§GY S0 e, then the flow goes
mat ching results is displayed for the user to select.
tostep2@t ep 210, the user selects a character, nanely the
chﬂ{actgé the user desires to enter, fromthe
step 207, it 1s 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 “%4”, “#”, “#1”, “80” 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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mat ching results, and the nethod ends. The

foll owing exanple will further illustrate the inpact
worokhe244 nal result of handwiting recognit befcRbookifssz

| ocation rel ationship between w ldcard and character

form For exanple, "A" is used as the wldcard. Wen

" " is entered, characters that have "q" at the 5

SCRHANSS Qf@%%ieélﬂﬁtmﬂéhglmmhghemism larity, such as "I11
" A " is entered, characters that

When
havg[?‘ @”@W’é&g £xannle, svidle frther iMustrate thel ympricylon the final result of

P el b i e .
exhﬂ?fl@ ‘M?" lﬁhkédedsy[h@hﬁﬂcﬁd Mvhal 41 dsc‘ %ﬁf ch ters?ﬂagthave “O” at the

is entere aracrers
OUtSE}ﬂdla'Ve"rdﬁtlt'd']lﬁ Hl@f tsmﬁlaﬁf_?y, Radtead eERt M@l R Qhhen « N7 i entered,
simlarity, such as "gt" and "nTh ". 10Mbreover, the

hi%‘rm that hawe “OF ” @b thedotide hdverrehatively bigh Glesiladity, QGiH @@ and “f9)”,
se 23 . rec%?nltl on el ement hel ps to enhance the

WEER UiFacyS STeFele charelarsi ﬂlﬁheame‘éa nétt the Howet pat haﬁ:)lrelatively high
e‘_us . Q en "4-1-- "
sinfi A aEn al B8 pfiﬂqd hen P8 s Clered chiracios dhgh e ” o the

1eﬁas$deéhawe¢a%él Sl as oo QE M, g Tecogni tion of
character form SO an ndesire %aracter "*"om ght

be Mbiedidicte cHRABRYEN of dHaRBGPIrRGRT @ﬁm%ﬁeckﬁregﬁo St 8K as recognition

direction along with 15 recognition o aracter
eleentrhelpsHe chharst thd nakeacy fof the hmamﬁ? %Uoéﬁﬂo@%ethod For example,

‘?Patsft sl Opl n i nSt.¢ e,@d of "horizontal

whepthe user desires facTy ¢ panshvristen hramﬂw‘i t‘i‘n’g 1t mlght be recognized
n|t| n,s ove greatly Fig. 3 is the

as é aréll %l?ﬁr‘?ﬁter é‘nhéﬁdv&fﬁ WF?EQ“W&C%?I}&W% fgm. s;ean undesired

chafiefcP n@ i tgﬁ?b@@@taﬁ?&) Iwrg%g% éh(}f &ﬁgen% VI HERUL along with

A handwr It ng recogni
recad@itiot &f RarAeABHA, ME RN g~ | 18f-
. personal conputer, a PDA a rmﬁflg Jl@%ﬂ(%mez%%? lgﬁsf%pmg instead of
horigamthlF i. thn tigs nmnngnﬂiela@mrﬁkgfvarﬂe;p&?ﬁoﬂ l&n@@ﬁﬁﬁéjfé@og}hﬁ& 1"5‘ improved
script receiver 310, a recognizer 320, a matcher 33

%lﬁd a dlspl ay 340. Further, it may conprise a sorter
310

gd r 360. The script receiver
‘% jﬂﬂéi‘s &agféﬁl Ogthﬁ’ah@mmfmm gecpamtion dadee h@ordmg to one
embloﬂljfﬂﬁnpg v\‘ﬁ? kaﬁ:@enr% ?@\%‘I\fl %,n% H§§ %:Fg(r) %yt?q?)gqug:ce B%) gpgyﬂ}g any device

nan

capafb!H o RafbrRinsNBpSE 'shiH §s 10 ?&gmﬁﬁg&ﬂ 1 e% PDA aplch){? 2" phone etc..

recei pt of the scrlpt ente rou e Sct

Handerithgy/ etogihn ddvice! 30GY PioyRled 3 4 ?Qﬁbé@ér F10€a fecognizer 320,
wi | dcard and el enment in the scrlpt of said scrip

matehgr 30y 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.

Afier 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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After the recogni zer 320 conpl etes the recognition of
the wildcard and el enent, the matcher 330 matches the
el ement and the wildcard information from said
WO ﬁmﬂglﬂﬁcﬂer with WD 2008/ 119244PCT/ CN2008/ 0&9156?22098/000542
characters pre-stored in @ character library, to
obtain corresponding simlarity w thout conparing the
wi | dcar d. . After matching with all characters
chageglerst pieesipredh inhe chtazacter t hraty ho aobyain sccrmspindingd sintiladty  without
sorter 35q sorts matching results according to the
compartte the, MHd@-t s obt ai ned by the matcher 330 5 and
t he pondi .. imlarity. . The_di spl 340
i A1, EERRB NP cBirr e e sered jn PR Riehgrcompleted the
I ' ; t e.sel ect g
o STy ARE LR Kot & Ble A Ao he mateher 330
and e cprréspeiding Siv@atityon provi des a nmet hod of
recogni zi ng handwitten characters using 10
wi | dbadidplay B4tidisplayy mitehihg resulfsafirebisnfivmithd Mgtcher 330 or being sorted
characters. By introducing the concept of wldcard,
by thessprer338. write the sinple wildcard to represent
co ex,elegents in character,. In particular, when
comERIeEioE PR edret s et Bom i micHing rsolire |
Wi 4 : at_.exactly. a .
Chey neprepief i BRBEL hnc Gt el Bt i characters using
wilbdrds; edligikg the tntiloP HARwSiaE drscid. 1By im'%bcﬁt_cing thScocept of wildcard
schematic user interface view of handwitin ’
userseGogmite ittensimple ovitticag! th gepresentléongdxoslém®ité inof caltRter, In particular,
present invention. As shown in this figure, character
when pqmpley sharapteas ageohgpdrranften in masmesilly wiiting ared A& ‘when cisers forget what .
| . nunber, of strokes_is 19, with 10 from

"1". The total. ] . 0
e"“f‘ibéa EhsRRSEsR e inRuts wriften, thy; input sfficiengy tsimproygd pigaificantly.

Wi - Ci il d t.o represent this el enent...

Ve B, 257 SR AL BERAEL O SR Bl Bt to one
emBeREd GT0the Qréddft RARAER. ADNRRH 0 thil ol NBala8SH 48" has three

of this script are "A", "4" and "a" . en, users can
congwhents, nainelydels,r gt afid €AY Tt @ital nAmber 6Tas0RYs i§3Yi Wlh 10 from the

the time for inputting the 10 strokes of conponent
‘compgnent ot "¢ |y By thistcase, ugkts cafiliest afrite e¢irddas wildeaehtd represent this element.

W.L'hn%ler}{aiagn .greatly reduces the nunber of strokes that
Rt 1pdvRInE, BreeERitie pcthadk ang dswise aggording ot the gpresgnid invention,

matfil rs. thereby . or o¥i.ng.t he input _
a%ﬁl?% g‘%@ﬁ%gﬁh@éﬁﬁ E&h hpu Jc%%r a%lf e'rgghed‘u iuI : _lfémhﬁ"de"t the desired
chaRdet e, iedby RS theUME " tind %rgﬁbu&m%e iafelx?&tsué;&(éstd mponent CH of

format of a Character, they can s manage to |

chatatter ¢Hidr Betefore, the@raveiitioeknibn glegily2ledides SR HunibRY 8MNtoRE: that need
is easy to understand and easy to | ean. Moreover, the

to bpinybdurifs thé propessof impuitimgdratd omitte:s clipaosdry, thedetdigtipkdvir the input
to traditional handwiting nethods and does not

efficigncy -Vsens, gan inppt Fh@'?(:t% gqytpker and gasier. 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



Wil e the foregoing has been with reference to
specific enbodi nents of the invention, it will be
appreci ated by those skilled in the art that these
woatogs/itbisystrati ons only and that changes i n pRN2008/000542
2008/ 119244PCT/ CN2008/ 000842 10 these enbodi nents can
be nmade w thout departing fromthe principles of the
i nventjon, the scope of which is defined by the
thegg pyabediments sambe mads wigheut fepagingi fiem thes principlesaof the invention, the
handwr.i ti recoqni tion hod, conprising the steps
Scogg 99%55991%’@“}5%8? PR?F“‘?%E"E@“F'ecogni zed; 5recogni zi ng
a W ldcard and an el enent of said input script;
mat chi ng a recogni zed el enment and a wil dcard
information with characters pre-stored in a character
l'ibrary; and displaying nmatching results.
2. The handwriting recognition nethod according to

claiml, wherein said wildcard is 10custom zabl e for
users.
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3. The handwiting recognition nethod according to
claim1l or 2, wherein the n{mber of said wldcard(s)
is one or nore. . The handwiting

recogni tion method according to any one of the

‘Vhatmp eceﬂlng clainms, wherein in said matching step, the

%ed el enent rather than the wildcard is
co ared 15with the_elenent of a_character pre-stored
i n tHhadariieg weognitipngpsthod, comprsing thestens 9w i t i ng

recq ﬁ %Qg?ﬁﬁggggﬁﬁgéghﬁing to any one of the

prec ’the |l ocation rel ationshi p
f d I I . th t t
s Peuge N e G 4 FLEBI T BT SPE o The
hangwh g 8%8%(}} Ekﬁﬁnpﬁétg%\?ﬁﬁ&&a% M&nét?oéla%? ocﬁgracters pre-

of e pfece erern’in sa
Stosédeiﬁ,adﬁggagteﬂﬁggn tanhose | ocati on has been
recogni zed, rather than the wildcard, is conpared
Wi t displiengeineoling sesulid h t he same | ocation of a
character pre-stored in the character library

7. Fnkhethandwriting regogritioymicthiod acersding & elen i dwh@em@ald wildcard is
El% of the preceding clains, wherein said
Sﬁ%%;l?ﬁ JorEEGt t is a plurality of characters. 258.

Th e Iﬁf(@%ﬁfé&v{?ﬁ% nrec%%ﬁ&%tl %e‘ﬁﬂ)d%w}ﬁgg 2(? ?]3539 h g ot &h&l&]ﬁ'tﬁg number

risirng e ste said
Ofgﬁlﬁhﬂ@gmgyﬁ%hggrnuma 9. The handmmltlng recognition
met hod according to claim®6, further conprising the
st ep Tok ]mmd\aﬂiﬂgrrgc@mjmarmhm adconiingstai ady et ofithegreceding claims,
resul ts. A handw iting recognition device,

whegsirpin, @dmgamwt% rﬂnqaltecw@@d\ﬁé?m@ﬁéa 1 than the witdserd,ig compared
with tﬁe eleglent 0% ac facie O}% sé)rec(jl in the character library.

5. The handwriting recognition method according to any one of the preceding claims,
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 any one of the preceding claims,
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 any one of the preceding
claims, 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, comyprising:

a script receiver operative to receive a script to be recognized;
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a recogni zer operative to recognize a wldcard and an
el ement of the script fromgsaid script receiver;
a matcher operative to nat&% a recogni zed el enent and
a wildcard information fromsaid recognizer wth
characters pre-stored in a character library; and 5a

di splragoghiper apdrbret 19 ﬁb@gﬂhi&y& waldet Red raaSdkrhént fgTaRR script from

sai d mat cher. 11. The handwiting recognition
Smd@vuMHeamudelng to claim210, wherein said w | dcard
I's custom zable for users. 12. The handwriting

recd gﬁtcbﬁrofppetpéw d@ mgidior tﬁCﬁgm@ @@aﬁmhamé adwﬂ@mrd information from
Smﬁgereln th ﬁ ﬁ? of sai card{ e or
F%Og%‘i‘é’l FhEHER PO “F‘ec wﬁ‘ie dé‘{} ce
ot SARAO0H il BB de polfEARE T
t helwrhglgabdrihd Rcbhiftid] ®VRRc@diAy ﬁ)r%ﬂlcltoeﬁvherelf said wildcard is

pmstored in the character library:
cusltmeizabledirdsktsng recogni tion device according to any
of clainms 10-13, wherein said recogni zer recognizes
t hel} aélsthaaﬁwn%%cheg@lﬁprp dgyice apcam%pg de akdmal{tos 41 gwherein the

t t 15. Th
ﬂmwbﬂgﬁfwﬂ' CW@@% ‘ﬁﬂH%%%LPce according to Zny of

l |
I e T (.

saitl h@dicHeh eom%drgfpﬁ&é GlecoghizBd Eleneat RIFRP tianWhd RillERd S@iBhe element of
| ocation of a character pre-stored in the character

a charetar pre-s@@dion thevbalatadiratyi ng recogni ti on deV|ce
according to any of clainms 10-15, wherein sai
nat &hi Heg hasdpiting §eq§>g}3ma¥1aiemc9 a@@“@ﬁ&rﬂaéﬂé Pk cla:ms 10-13, wherein

sai% F%O-#&%%rhrae?qn dﬁqWZﬁl t%Ith %ﬁ%{’f@?‘ﬂﬁ evg%%?trgltc rdl gsg{dgaement in the

pidineai d matching results fron1sa|d mat cher .
ingh %ﬁe handwiting recognition device according to

cl ai T, hadngtiikiag reé@@Ritionl degicd according to any of claims 10-14, 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 any of claims 10-15, wherein
said matching result is a pluarality 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 any of claims 10-18,
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:



25sel ector operative to select a character fromsaid
mat chi ng results. 19, The handwriting

recogni tion device according to any of clainms 10-18,
said device is one of personal conputers, Persona
Digital Assistants (PDA), nobile phones and ot her

nobi | e el ectroni c devi ces. 20. A conputer
program product for handmwiting recognition,
C ONMfoirplRBreG QPR SFrad Rb&askahp RS DIAPE0 BE Hlcbsi R

whi ch conput er readable pro ran1code is stored, the
c onperuter exrdalyle erqgray e deogmising 4 wildeprd adan clement in the input
congMBE readabl e program code of inputting a script

écogni zed; conputer readabl e program code of

I eC @@fiiptien geaﬂaWeHdGQéﬂl edild ennt@iBNi réddghiR€d ielRiéint and a wildcard
script; nput er readabl e progran1code of

mﬁ?ﬁf@%‘?ﬂ%@lﬂa cl?ﬂé%fé@fﬁ Prefordng ﬁbaraﬁfsr Bbrapst aedar d

R AR S e S

dlsplaylng mat chi ng results.



