WO 03/ 015013 PCT/ US02/ 23574 System and Met hod for Col | aborative Handwiting
| nput FIELD OF THE | NVENTI ON The present invention relates generally to
handwri t iwgQ o3fopiei3 of a conputer, and in particular to a ®¢ItEer/205c4 net hod
for the collaborative handmwiting i nput between two 5 conputers.

BACKGROUND OF THE § Nﬁm Wd £d [ m i nput
nmet hod. The net hod S espeC|a y |$rplggtozlal%t %@IWI&%S wher e

the properties of their characters bring |nconven|ence during the text
entry task by traditional keyboard. 10 Up to now, significant progress has
been made with handwiting recognition technol ogy, and recognition
accuracy has been increased significantly. For exanple, the US patent No.
5,751,851 titled Method of Splitting Handwiting Input, filed in July 17th,
1996, aEIPROITEE INVENDION, 1998, invented by Kenneth J. CGuzik and John
L.C. Seybold, disclosed a nethod for splitting and machi ne recognition of
handwri ting input strokes, and is herein i ncorporated by 15 reference in
its entiret
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t he |dgﬁlp% pandvvrl ting input. However, the above nmethod usually has the
fol |l owi ng Ilnltatlons 20 First, no visual feedback on the handwiting
tabl et due to the separation of inputting and displaying; Second,
difficulty in hand eye coll aboratl on especially on error correction; Third,
PAE KR g ) Nwiting tablet as well as rel at ed cabl e,
this problen1|s espeC|aIIy serlous for nobile laptop users. 1 WO 03/015013
PCT/ US02/ 23574 However, pen-based hand-hel d conmputers are widely used,
exanpl es of r 0 I S t e
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important for the Asian countries where the properties of their characters bring inconvenience

during the text entry task by traditional keyboard.

10 Up to now, significant progress has been made with handwriting recognition technology,
and recognition accuracy has been increased significantly. For example, the US ;;atent No.
5,751,851 titled Method of Splitting Handwriting Input, filed in July 17th, 1996; and patented in
May 12, 1998, invented by Kenneth J. Guzik and John L.C. Seybold, disclosed a method for
splitting and machine recognition of handwriting input strokes, and is herein incorporated by

15 reference in its entirety.

A common handwriting input device consists of handwriting tablet, electric stylus and
connection cable and is generally connected to the computer via peripherals such as serial port,
USB etc. The input strokes and recognized character can be echoed on the computer screen at the
time of handwriting input. However, the above method usually has the following limitations:

20 First, no visual feedback on the handwriting tablet due to the separation of inputting and
displaying; Second, difficulty in hand-eye collaboration especially on error correction; Third,
inconvenience for carrying the handwriting tablet as well as related cable, this problem is

especially serious for mobile laptop users.



pen- based interfaces, etc. Al of these conputers generally enploy pen

i nput and redi splay the corresponding input strokes by conbining the touch
sensi ti vewpan®isoahd ot her types of input 5 tablet with thecditspt/zs76cr een.
The US patent No. 5,347,477 titled Pen-based Form Conputer, filed in March
2nd, 1993, pRWeNEPch-Bastatagael cbaighterd 9RAwiRROudedy &inlesoyf shisk kkohpiters

di scl osed a conputer with such type, and is herein incorporated by
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carry and institutive for input, however, in view of the limted conputing
pover grd-tesat mdarfacanatd. tAll of thesr borhputers resheratly sppler penonputhadpredispls ithe
ability and 10 storage capacity of the processor falls far behind that of

t he desRitsgpapdinguingrt sirolfea pryoppmbining the fouchowepsitive pantd apd fasleari tyiges of input
handw i ting recognition could hardly be_obtained. , Meanwhil e, _users of
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processi ng power, e co fon can nmake nost usé of ea
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probl ens l?y p gw di ng device, system 20 and nethod for collaborative
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physi cal ly nodi fying the existing conputers of the user. At the tinme of

col | abasoaipuve, dvansleteiahd Bffedtive libndveri iy weesgnition dosldisdrdllplbe sbathedet ween t he
two conputers, and the collection and recognition of the input strokes are
conpl et ed oMeadhivhide,arstrs of igpidperosiputeept @sieptit sohventthais ngblyipddsbla agg serem
for collaborative handwiting input. The system 25 conprises an_jinput,
conput dre qasily andeffestively epemtesk Acpording)y, desre mysedssucine refuifierient pigcollabeiativaind
a recognition conputer. The sajd _hand-held conputer conprises: first
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the combination can make the most use of each role.

Summary of the Invention

The object of the invention is to solve the above problems by providing device, system

20 and method for collaborative handwriting input between two or more computer of different

types, without physically modifying the existing computers of the user. At the time of

collaborative handwriting input, a connection is established between the two computers, and the
collection and recognition of the input strokes are completed on different computers.

The present invention provides a system for collaborative handwriting input. The system

25 comprises an input computer (e.g. a PDA or a smart phone) acting as the digitizing tablet and a

recognition computer. The said hand-held computer comprises: first protocol abstraction layer

means for establishing communication connection for handwriting input based on the standard

communication protocols; ink capture means for collecting and storing ink information written
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by a user; ink display neans for displaying the captured ink information;
ink information transferring nmeans for transmtting the captured ink

i nf or mat iwWO 0BO131F ecognition conputer via said first protrotalSoaasrs acti on
| ayer means. The said recognition conputer conprises: second protocol
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i nput hand-hel d conputer; handwiting recognizer for recognizing the
recei vestid fikstipnétocotaatisoagtionelpyént meartspilibe weidnscdgnitiqu teuputengompréses: second
recognition results. The present invention also provides a nethod faor
carryi ngfovgel ahstiagtien dayvey endann dow extablishing cconipuicationagpnnegtipnnier ihgpdwriting
processj ng system The nethod conprises the follow ng steps: . .establishing
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captured ink.infornmation.tp.the recognitio conput er; re ni,zin he 1 nk
Af or met P OPE (e g anf bR b e SlavCRERER Ry OB L BRo et
result.re SEF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic graph
illustrating the systemfor collaborative handwiting input according to
one enbodi Mg pPlsehiBviMERNIP Provide®d ifetRod %r%aﬁgﬁ'l%r@ft Ic6115H0R e HaBt WA Thg
illustrating cgrrputer 10 for handwiting I nput O recognition according to
one egrbp ﬁt’fr@ﬁ‘tan()finfoﬂﬁaﬁdwgﬁ‘éde@ﬂﬁg Fiygbine Thel snetholC RenBibe BlcoeRIHiAGr A8Ps:
illustrating the hand-held conputer 20 for handwiting input according to
one enbaghbliElithg of chbi@inivasibh | @hhedtiogUiedwden $hea rddoguitioh asompultdr ugidr die figut he
met hod for carrying out collaborative handwiting input recognition

accor di cgnpuerdpg. eibodiheld DAY, chptering) semingomy ddpldFingme iBformationf fraw achrar t
illustrating the nmethod for carrying out collaborative handwiting input
recogni o ¢lre dped rivinddetco campuigsr i ngreaptuesd ke infpspeattonoty; the ygoognition

03/015013 PCT/ US02/ 23574 . . . . i
computer; recognizing the ink information on the recognition computer; and outputting

15 recognition result.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic graph illustrating the system for collaborative handwriting input
according to one embodiment of the invention;
Figure 2 is a schematic block diagram illustrating computer 10 for handwriting input
20 recognition according to one embodiment of the invention;
Figure 3 is a schematic block diagram illustrating the hand-held computer 20 for
handwriting input according to one embodiment of the invention;
Figure 4 is a flow chart illustrating the method for carrying out collaborative handwriting
input recognition according to one embodiment of the invention;
25 Figure 5 is a flow chart illustrating the method for carrying out collaborative handwriting

input recognition according to another embodiment of the invention;



Figure 6 is a flowchart illustrating the nethod for carrying out

col | aborative handwiting input recognition according to another enbodi nent
of the i rwernsiooi3 Figure 7 is a schematic graph ill ustratiPeg/usom2zsos a
plurality of hand-held conputers 20 conplete the handwiting input

recogni ti onFigureohd abetwadhannllwtiain@ it Manedvidrt dahgingenn goilibodive hasdmptiier
according to one enbodi nent of the invention; DESCRI PTI ON OF THE | NVENTI ON
Fi gur e ifputsecvgaitioamatirdingtapinothéd ensiodahénn gf theénwpsivbem f or col | abor ati ve
handwriting i nput according to one enbodi nent of the invention.

Handwr i ti ngFigupu? is 8 scloampdtist gdplc dlustibiongalidw ébya ploselitshef pami-helg gompaters- Hel d
conputer 20 and | aptop conputer 10. The said hand-held conputer 10 20 is
used f compdete dee hengvatithedingywl wepgmtiomin reltaberation ovitthpae Sanewitinggreepgnition
candi date characters, while the said | aptop conputer 10 is used for

handw i OPHYHS SESHHTE tDADE %@%@p@t%ﬁ%ﬁg@@n; bet ween t he hand- hel d conput er
20 and | aptop conputer 10 via specific physical comrunication connections
(e.g. infrared or USB). Figure 2 is a schematic block diagramillustrating
conputer 10 for handwiting input 15 recognition according to one

enbodi nent of the invention. The recognition conputer 10 may be a conmon
PC, a | aptop conputer or any other conputers which nay have nore powerf ul
conput iPDESCRIR F dHdE INVINEI@Npaci ty than that of the hand-held
conputer 20 in order to bring into full use of the potential of the core
of the handwiting recognition. The conputer 10, which nmay be a desktop
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port, USB, | w reless UDP or networ m?erface card etc. As shown in
Fi g.12,208isUk8l faPdlllesdid & diSflajisg bl Hfelehabitn tahe sElesgnihki candid@epbisted) t o
25 which the user wants to input characters. The application nmay be any one
| i ke Wowkildriec &8 diptop Spmpads Héeis ypeddbabpndwritilg peogrition.oDatevae esdidngad e
devel opnent applications. The protocol 4 WO 03/015013 PCT/ US02/ 23574
between the hand-held computer 20 and laptop computer 10 via specific physical communication

connections (e.g. infrared or USB).
Figure 2 is a schematic block diagram illustrating computer 10 for handwriting input
15 recognition according to one embodiment of the invention. The recognition computer 10 may be
a common PC, a laptop computer or any other computers which may have more powerful
computing capability and storage capacity than that of the hand-held computer 20 in order to
bring into full use of the potential of the core of the handwriting recognition. The computer 10,
which may be a desktop computer, a laptop computer, a server or a top setting box etc, should
20 have the indispensable components (not illustrated in the drawings) of CPU, bus, memory,
permanent storage device (i.e. hard disk, floppy disk or compact disk etc.), display adapter,
display and keyboard, and have one or more of the following communication port such as serial
port, parallel port, USB, IRCOMM, wireless UDP or network interface card etc.
As shown in Fig. 2, a user application 100 is running on the recognition computer 10 to
25 which the user wants to input characters. The application may be any one like Word Processor,

Spreadsheet program, Email program or even software development applications. The protocol
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abstraction |ayer 109 is designed to establish conmunication |ink between
the conputer 10 and the hand-held conputer 20 corresponding to the

pr ot ocol wbgBoawii on | ayer 209 in the hand-held conputer PCThSO®23807£

nuner ous known communi cation protocols and devices used for conputer, for
exanpl epstggtioallayeen 09 isiSignbREOBIALISh Icem@s middbh lihl Pesvesh tietompker 10 &adf ace
cards, SM5 5 and | RDA etc. The protocol abstraction |ayer 109 establishes a
comunitiahareiahdld wkmpoter 26 aomwaponding té trpuyirotoecicdpirddtion ligaes 809 am titehendside
standard communi cati on protocol. The protocol abstraction layer 109 is an
pr ot ocPmpbtary Bledaré ere numespust knpwnadeommuicatioarmotenas pedidetiess ushe forsroamuitard
comuni cati on _protocol, nasks the difference between the physical protocols
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pr ot oco er and tran rring the 1n mation to t
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handw iti ng recognition engi ne based on any handwiting recognition

ar i timekvehitio wagy @ed tal EntBERRGith tHROproReeIbstrh@ion MBleh 009 RrMPBASKRE/ ity ol IR WIS
patent No. 5,751,851 or other handwiting recognition engines, for

exanpl ehe bRfig uddepigingsentamndvatiohi prgtoRelc dhis intiease? theEngiabdity Affttee invention
recogni zing the ink information, the handwiting recognizer 102 transfers
the reodghotvsdor adsktinnt of supper éorrtbe ogwispewmfic cemmunicatiempriotraol ny theepnatocdlD7.
The recognition result is a group of candidate characters and simlarity
par ametabsteaction layegr oup of candi date characters in sequence of sinilarity
(or probability), which is transferred to the hand-held conputer 2Q by the
recogni t i onThe&sPemiipn sIPRyE; HyTwishicges on gﬂ%lﬁ@r@amm%mgdﬁew&@gém
means 109, .25 The selection.infornmati receivi megns 108 in Fig. 2.is
oo lgnatrei g St ionaetdbfiaty B Fendfad aeipule o B Hscheb Probol erapiaam,
t he candi dat d.to.transfer the se - nf or nat.i o] .
meane. 10 ez 185 R R RS Pl BB The Rl
by the r&%%hlztep 18 ?ﬂay%pa{ h&ﬁiwrﬁﬂlg]rgpognition engine based on any handwriting recognition
arithmetic, such as the handwriting recognition method proposed by the US patent No. 5,751,851
or other handwriting recognition engines, for example, IBM® Japanese Handwriting Recognition
20 Engine. After recognizing the ink information, the handwriting recognizer 102 fransfers the
recognition results to the recognition result transferring means 107. The recognition result is a
group of candidate characters and similarity parameters, or a group of candidate characters in
sequence of similarity (or probability), which is transferred to the hand-held computer 20 by the
recognition result transferring means 107 via the communication protocol means 109.
25 The selection information receiving means 108 in Fig. 2 is designed to receive the
selection information selected by the user from the candidates, and to transfer the selected

information to the output means 103. Output means 103 then inputs the recognized character

selected by the user to user application 100.



5 WO 03/015013 PCT/ US02/ 23574 As further illustrated in Fig. 2, the

recogni tion conputer 10 also consists of ink display neans 101 connected
to the i mkoiogfoiomati on receiving nmeans 106 and is used foPCuitspt/a3s7Hg t he
received ink information at an appropriate position on the screen of the

conput er f onstfarhétSiliustifed GORRAL the Se@zaiRn®M itk LD dlso beBiktS of inkhdisslaher
conponents of the invention to store the 5 tenporary information. The

pr ef er eneas 1€t ebundetedmahs inklinfarmaties rgaiethy meascldibwad ihaesedser displagihgrtences
fromthe hand-held conputer 20 via the protocol abstraction |layer 109 and
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Preference setup nmeans 104 nmay receive the user preference infornmation
from i to9BIpRreyrStpragemdnas drl8fie ruserk &orr beetthornepmapoaants ofgle inyeationde sire tthe
operation of other conpaonents_ of the invention according to the, preference
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instance for different  user. Figure 3 is a schematic block di agram
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one enbodi nent of the invention. The hand-held conputer nay be pen input

conput emdsfaedritaonHRCufabplor 8peedn | the pierdiRadofothe liBMiisplag msanall Otiahiekmss asd ant
(PDA), and the nobile phone with conputing functions. The hand-held
conput ewlehofitict kieolk2e), gerefersnee ofiithdr protocd sastractnolagere | 0k fapeyific dirayslenng LCD
for exanple), touch sensitive Eignel or other types of input tablet and
el ect rimomyl, wse end theawangf oltecking etche and siflenyrefencetrettingpsucht asiiires delenaf be
integrated into_one body which is generally called touch screen or |npu
scr een. regogpitiqne User grRngdsRTH:hMeeh isroprrdied artke Rraieqo) absbeatiolay el QOuis us
hand- hel d comput er, for, exanp .serj al ort, .parallel port, LISB port,
ROk tok el s Dottt RapbD - it &celPepitiBE b3 it s G BREr
Imr;\r/gng:c O? he%pgglﬁg\ar’gq% %ﬁ%ﬁg F@ﬁ&bgﬁ?é%l ﬁﬁlgtg%ﬂgt bR P cr(])%llplﬁge?sﬁ) "or OF
handwriting input according to one embodiment of the invention. The hand-held computer may
be pen input computer such as HPC (for example, WordPad of IBM), personal data assistant
(PDA), and the mobile phone with computing functions. The hand-held computer should be
20 equipped with processor, storage memory, display (LCD for example), touch sensitive panel or
other types of input tablet and electric stylus etc, among which, the display and the input tablet
can be integrated into one body which is generally called touch screen or input screen. A variety
of communication ports are widely used in the current hand-held computer, for example, serial
port, parallel port, USB port, IRCOMM, wireless UDP or network interface card etc. In the
25 present invention, the hand-held computer 20 for handwriting input includes one or more of the
above communication ports.
As illustrated in Fig. 3, the protocol abstraction layer 209 is designed to establish
communication link between the hand-held computer 20 and the recognition computer 10

corresponding to the protocol abstraction layer in the recognition computer 10. In corresponding
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As illustrated in Fig. 3, the protocol abstraction layer 209 is designed to
establish comunication |ink between the hand-held conputer 20 and the
recogni tiwposonput er 10 corresponding to the protocol ab®CTamsp2/2574 ayer in
the recognition conputer 10. In corresponding 6 WO 03/015013

PCT/ USQg £123R4d1bcd1@bkitibh PiyRE 000 RIEE ferbdnifsh taRiterlWPIdseribedabs s agirbioosl
conputer 10 descri bed above, the protocol abstraction |ayer 209
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handwiting input recognition on the basis of various communication
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result trarisferring neans 107 in the recoghition conputer 10 via the

pr ot ocofse@ st iibinhQdn! @ateferrizd head2D It ranseTs tie inkeinfremago tapured dgithe inlo
candi dat e di spl ay/ sel ecti on means 202. The candi date display/selection
means 2@atutk daays20he rthe adnie edentioacda dle risfoematiaanctietang nedaas ddbeis tlm
the screen for the user to select, and accepts the selection for the

candi dateesgnitiont doenpugee rl Oamalthie paetsedl mbstiahgorslayerc0Pon i nf or mation to sel ection
information transferring neans 204. The sel ection 20, infornation
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information receiving neans 108 in the recognition
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display/selection means 202 displays the recognized characters and candidate characters on the

screen for the user to select, and accepts the selection for the candidates by the user and transmit

the selection information to selection information transferring means 204. The selection

20 information transferring means 204 transfers the selection of the user to selection information
receiving means 108 in the recognition computer 10.

The hand-held computer 20 illustrated in Fig. 3 further includes preference setup means

205 for setting up the preference of the collaborative input applications of the hand-held

computer 20 of the present invention and identifying the preference of the computer 10. For the

25 preference information on the recognition computer 10 side, the preference setup means 205 can

transmit them to the preference transferring means 206. Preference transferring means 206

transfers the preference at the recognition computer 10 end to the preference receiving means 105

in the recognition computer 10 via the protocol abstraction layer 209. The client user manager

211 which is connected with the protocol abstraction layer 209, is designed to maintain a unique



computer 20 of the present invention and identifying the preference of the
conputer 10. For the 25 preference information on the recognition conputer
10 side, wbasprsirence setup nmeans 205 can transmt themCTasSoess74
preference transferring nmeans 206. Preference transferring nmeans 206

t ransf arssr {hehfr fbeifRche dantdheld e@mgméﬁ b taadpitd e 4dr aDdtd thet fe€ognition
preference receiving neans 105 in the recognition conputer 10 via the
pr ot ocadongdusdrr acti on | ayer 209. The client user manager 211 which is
connected with the protocol abstraction |ayer 209, is designed to nmaintain
a uni que 7Figr94i04 Sowvhacilluseeing 357methed forl @ryingtout ¢elatiofdtive hapdwriting
hand- hel d computer and transmts the user |D to the recognition conputer.
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con SPohatire DO Lo P f SRS L2 ST S ES
P, S BETREPLGEN T buPlin SPPOE BLSHL K A0SR P o

o oAl Sk, A R IR R S
B Lt T FE s R

10 vari o ; r : t ¥ b ak
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not ol YarioBS Mrfhstsieh a8 aRer Fbrnk BE vEdils fobH! ed] Tkt Ikenrah@tioRin fozkr dtk@stonts ch
is also quite inmportant in handwiting recognition. In the present

i nvent i Widelyt uyed aicppdent, ok tha Kornnhé2ar mmbhiynresay tHeakepesfitheink, bet alastheordeoofn or
the vector form 1In step 330, the ink information captured on the input
conput edtroR6s iwhichriamddoequitedntppriahiein ifhdmeitiog médogoitiooohptheepresedt yivantidng the
comuni cation |ink established in step 310. In step 340, the ink
i nf or mataptmed inkingbanated may take eitles dlaprviasteoiers ot eetor forpecogni zed t herein
by the handwri ti ng recogni zer 102 of the recognition conputer 102. The
recogni t i onli &&360; thednk infopmatonceapbirerhp thecmRpheqraPwer Y 1sirapsfegied ity the
(possibility) paraneters, qQr a grouyp of candidate chara rs in.s ence
of *oh i Tessangor oSt O35 hea TR BEGEIRR EPE Ao PREE 7 Sob PLgaisP a0 oA ho
recogn itn o%&aﬁgmr%}ﬁ%rréé) to 96 %e%oérﬁgoﬁ %81%%9111:%10 rfgjyetcgéniggd therein by the handwriting

recognizer 102 of the recognition computer 102. The recognition result is a group of candidate

characters and similarity (possibility) parameters, or a group of candidate characters in sequence

of similarity. In step 350, the recognition result is transmitted from the recognition computer 10

20 to the input computer 20.

Then in step 360, other candidate characters in the recognition result is displayed on the
input computer, allowing a user to make selection; In step 370, selection made by the user is
accepted. Then in step 380, the selection information of the user is transmitted from the input
computer 20 to the recognition computer 10. In step 390, the characters selected by the user are

25 outputted to the designated application on the recognition computer. In step 395, it determines

whether to continue the handwriting input, if YES, it returns to step 320 to continue inputting the

next character, otherwise, it goes to the end step 400.



Then in step 360, other candidate characters in the recognition result is
di spl ayed on the input conputer, allowing a user to nake selection; In

step 370,weaBecividn made by the user is accepted. Then i RCIUSP2/3BQ4 t he
selection information of the user is transmtted fromthe input conputer

20 to the reeogudidad &N ca®EMBRIMAR. of NhS iRRnBIR, aftdrerramfsraial ehs @phered ek by
the user are 25 outputted to the designated appl ication on the recognition

conput enformatist &pm3A6 ingut colapeten?® asthewbighitiontcompatet il Outhe tilleinfi@ntvion thng
input, if YES, it returns to step 320 to continue inputting the next

char actl@rrestotddéamlsmagemlctjb@élslvl@yetdwe end step 400. 8 WD 03/015013

PCT/ US02/ 23574 According to one enbodi nent of the invention, after
transferri ng\c'@wélrtgatptamheﬁembﬂdlmmfmfﬁm ingentionoinkicapiuring atd tarskiriag obthetink t he
recognitjon conputer, the ink informtion can _be restored to ink inage
and be BiozmatgRds C%@érca%t rynelgoRgishe r T HBiER s rediplasd inkvashtheorpcognition

t dt f f t k. 5 f d.out
Cynchr HBUEHS ST HBEPIREIRE ?%E?déia%a&é&lq Faoyh & tsn%yroefiaaﬁ%%lﬁ& ingu g b
di rrb di di f handwit t
on the L4 P%@Ea&utas? DO e PEAET PR BUARUEL, 10w 11 be achi cved.
Accordi ng t%(c@&‘aﬁrgor mi@ﬂ @gﬁmelﬁsassﬁ‘a\% ih Bid s 9ol dl%wn{goétégg’a“iad;gn &é@@zé”%& n

step 320 ma user 1S captuie I'splayed

on the b6 %E‘H £hserif ct8Rd 330bed ahE r&cﬂ?plgy%ﬁtdﬁrtﬁg 11'#21% %ﬁﬁ?ﬁ{emﬁ ls 33%)

transferr to the recognition conputer 10 1n real conput 10

does)(nahe REpTuRSIMNHkERBGHatib® s YAnéBRed QMR escoesltibi léohﬁbfl@:[r Npeyt inoféal 'ﬁn{eetb‘a’f n.
If the user” in this process stops the action of stroke over

pr edet ejompies 10i d5Rs nbtQerfoa MPognition 2nILC Mt ferret BN infmRthtOh tih ftgurhemlgsméﬁr
20 is activated to nmake recognition. According to another enbodi nent of the

I nvent iiorthisawosdss stops theFadgio, ofi stroke epye3d Predeteeminkd timarfsf exargle, O second,
information is recognized on the recognition conputer. In step 341, the
char actthen hardvhvitingeeqpgaiaest issirvated iotpalierreedgeitioncogni tion result is
outputted to the designated appllcatlon The highest simlarity herein
refers to tAecerigaiet@othsecmyodimengof ﬁlilE'gWé@@hq@f 8babowW iy Figh0.t esteps 340, ghe
FecobitEeiTE grfe#? ér?a%pﬁ %?rfe?”%éqﬁ@ﬁ 1 G PG SGRPYEBTD S o e EHREE ho
| nput Corﬁ?%he greatest Slmllarlty mn tﬁe ’recognitio}l r}esult is outputted to the designated application.
The highest similarity herein refers to the character being of the highest probability to the user’s
desire as seen from the handwriting recognizer 102. Then, in step 350, recognition result is
transferred from the recognition computer 10 to the input computer 20; In step 360, the other
20 candidate characters in the recognition result are displayed on the input computer 20 for the
user’s choice. In this case, the user may either select another candidate character or go on with
the next input. If the user continues to input, it returns to step 320 again. If the user selects
another candidate character, the selection of the user is accepted in step 370; and in step 380, the
selection information of the user is transferred from the input computer 20 to the recognition
25 computer 10. Then in step 391, the character outputted in step 341 is replaced with the selected
character of the user on the recognition computer, then it goes to step 395. In this way, for the

characters correctly recognized by handwriting recognizer, the user may simply keep on inputting

and does not need to make selections or determinations.



20 candi date characters in the recognition result are displayed on the
i nput conputer 20 for the wuser's choice. In this case, the user may either
sel ect amwOhan1wandi date character or go on with the nextcCirnsar/23sr4 the
user continues to input, it returns to step 320 again. |If the user selects
anot her cangb&lif oCliameee embblitnenebeeld BRe@ion g eiRborafivadasivintthyg mpat ep
370; and in step 380, the selection information of the user is transferred
f rom t Restemfithe Rutien caDbé Gorstracted eughnihki o 2bogniiguitaipitér. 1 0Tiseronhectat ep
391, the character outputted in step 341 is replaced with the sel ected
char actveth afpltuagityus€ringn dohgutees agnshomaninc Bigo 7, end thdepnncctigaseto eechs ingpt
395. In this way, for the <characters correctly recognized by handwiting
r ecognicomppter heylsestabtished ivipdiffeleatprotagolsnibis cainrhg betigrdmdenstoof dt corabigation
make sel ections or determ nations. 9 WO 03/015013 PCT/ US02/ 23574  Accor di ng
to arotwigh thenahierdaserinifont ofcthe yeinedlbstragionclaysraliidr and 4 Masdaifr thei Bigshput
system_ of the inventiqn can be constructed such that one recggnitio
conput é?"el’@op-shbgﬁﬁ%b@élmwtﬂ%e AT FQPRyHeT }é)llﬁ COBTRIGE VLD aa@ugﬂmfi n
Fig. 7, and the connectipns each J nput.. conmputer.. may pbe.. abl i ia
i 71 er dROBFGL cuorasa 87 2aliheBRE3, i PEREOR i RRte i BRGRe)
t he abaoye, descripti of .t h c t t . 9 in
the pr SUBRE IO (ISR ik e R RS EARE i F R peBH L8 MR P S0H3EE, |
connectag Wt &io}ﬁ%&eﬁ&@ B the NpRfedEhHeC B BlsS ABnihREr SRdepDOTALT Ve
pu%. n I'S enbo th

handwr it} ng in rment, e protocol abstraction |layer 109

inther ecogﬂhh'% Qe CRARHIREenD3S tRe Yo {cchBNAUE cliblluRR rhélﬁFéIO@H anchd Rput
protocol abstraction layer 209 in the input conputer 20 al'so has a client

user neRafutet b filyRendNg ubdreDest alel doskpiRdit toahe tdvegridoneotiparr 10D thechsesnt
user manager 211 in the input conputer 20 firstly sends a user ID of the

conput gharta@eit 1l inerhe gstohition canputtethed scetviee antds earifiessireaper INLIF thewugenéD is
recognition conputer then receives and verifies the user ID. IF the user ID
is vervctified, thehesen semapgankdemitiates 4 mistri mstesceacersesporiding s dwut epmpsisond$ ng
to input conputer. As shown in Fig. 2, an user instance includes all the
conponeshpwmiin Fig pen ustrgnitinse inrdides al daoeeinPaneAts 15 respesb (@ Hie uper” piccapiliphe
user nmanager 111 and the protocol abst rachi on |layer 109. The Ufegr manager
111 Vntoommetes 1} excevhdhe seprpsaager iLhl erd the arotosdiabszactionlageial 45 ghe v
enbodi ment of the present i rhvent i on al 59 i ncl udes the steps of setting up
manager 111 interacts with each component in the user istance.

In addition, one embodiment of the present invention also includes the steps of setting up
the user preference regarding the input computer 20 and the recognition computer 10 on the input
‘computer 20; and transmitting the preference information from the input computer 20 to the

20 recognition computer 10. Therefore, the user may customize his or her favorite way of inputting
through input computer.

While the present invention has been described using several specific embodiments, it is
obvious to those skilled in the art that, various changes and modifications could be made without
departing from the spirit and scope of the invention. Hence, the above embodiments are merely

75 illustrative and intended to be limiting. The true scope of the invention is only indicated by the

following claims.
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the user preference regarding the input conputer 20 and the recognition
conputer 10 on the input conputer 20; and transmtting the preference

i nf or mat iwo 0Boo3sis he i nput conputer 20 to the 20 recognit ipca/usonpsver 10.
Therefore, the user may custom ze his or her favorite way of inputting

t hr oughCLAPMIS: conput er. Wil e the present invention has been described
usi ng several specific enbodinents, it is obvious to those skilled in the
art that, various changes and nodifications could be made w t hout

departi1r.'gAfs{rsQ%ttﬁxecoSI@bHéﬁv?%@?@ggiirngéxt,;cﬁgxp:xigi;ﬁgmiOn' Hence, the above

enbodi nents’are nere nténded to be limting. The

true scope é}fiﬁl@;{?ﬁdnm}%mé&%dté %l\%isik%di cated by the following clains. 10

WO 03/ 015013 [ US02/ 2357 CLAl A system for collaborative

handwr i ting i mRYE profOP hbstlabithn 1296 mBaHdt foh3REhINAlE CATREHiStion CARREI W T
first protocol abstraction |ayer neans for establi'shing conmmuni cation

connect i on Hadwriingamstivbhdedng stanpad coasiachi@ifios pasieklg communi cation
protocols; ink capture neans for collecting and storing ink information
froma user; ihk cgituienkeatds fqplcaifeatipgasd foringirkpihfyymatien fraptause i nk
information; ink information transferring neans for transmtting the

capt ured i nk ifirbtonkdispbiy neansfor desptayrihe captured mpuinformeftien; sai d first prot ocol
abstraction | ayer neans; and 10 the recognition conputer conprising: second
prot ocol abst gl fnfermatippdrangiering mernsetdr gnsmintinggthe sapuradciak ivlermatinme®t 2 on
for handwiting.input based o standarg commyni cation protocols; ink

i nf or mat i onfePRFREN FRIPRIGHER $38q fiFst PEtQGoh gbsiReli eIy §r Mg on f or m sai d

i np hand- hel d computer; 15 handwiting recognizer for recognizing the
recghbed ih@£F%¥QPﬁ§BF8ﬁm?%1aﬁﬁ@?%W% a recognition result including

recogni ti on cgadl Aat 63 o1 ESHckioR B BhedTR TPl BTis 4 PR LAZ.A R L BEQRR bl o
handwriting input based on standard communication protocols;
ink information receiving means for receiving the ink information form said input
hand-held computer;
15 handwriting recognizer for recognizing the received ink information to generate a

recognition result including recognition candidates;

result output means for outputting the recognition results.

2. The system of claim 1, wherein said input hand-held computer further comprising:
recognition result receiving means for receiving the recognition result from said
20 recognition computer;
candidate display/selection means for displaying the recognition candidates in the
received recognition result and accepting a selection for the candidates by the user;
selection information transferring means for transmitting the selection information of
the user to said recognition computer via said first protocol abstraction layer means; and
25 wherein said recognition computer further comprising:
recognition result transferring means for transmitting the recognition result to said

input hand-held computer via said second protocol abstraction layer means;

11



2. The systemof claim11, wherein said i nput hand-held conputer further
conprising: recognition result receiving neans for receiving the

recogni tiwooseswis fromsaid 20 recognition conputer; camdTasoy23574

di spl ay/ sel ecti on means for displaying the recognition candidates in the
recei ved recogsletticiinf@aiatibn Aoevingarehs g racetdhg diel selecli@l infdrmatian fiodadadd by
the user; selection information transferring nmeans for transmtting the
sel ecti on iinpurhmtlilehd ofmpuite viessid sesosdpoitscet algphiatticniayomeanser vi a sai d
first protocol abstraction |ayer neans; and 25 wherein said recognition
conputer further conprising: recognition result transferring neans for
transmtting the recognition result to said input hand-held conputer via
sai d sebok pistsmp©b|claims 2y whereignsaidyesogniblan scomprtepduhyroaosapring second ink
PCT/ US02/ 23574 selection information receiving neans for receiving the

sel ect i Bfplapmeansetor sdisplayinedhs Wc?lﬁﬁ&mﬂ%ﬁi’ﬁnﬁ%‘?% conput er via said second
protocol abstraction |ayer nmeans. 3. The systemof claim2, wherein said
recogni tion conputer further conprising second ink display nmeans for

redi spl ayd,ng the recei ved.ink | r Lon. . claim?2

wher of i SRR o SRkt Rep R I el oot B ing: *L T s ence

setup means T osi3fitiotdide YRG! mpARIG! SRRRY ?ﬂa%?éei}%g S#8ahAABHY inpyfr ef erence

transferring nea ransmitting t use erences to

recogni tion C?)?aefeﬁ&e &EI?Sfél‘fifé%}neQﬁsofo‘?@Eﬂhsrﬁﬁﬁﬁé BEhIsBNpRYSI eI RANAI redBghition

wherein said recognition conputer further conprising: 10 second preference

set up nmeansqdmsutsetih ifind pHsiedol BbseleiANeps dankamdwr i ting input; preference
recei ving means for receiving the user preferences fromsaid input

hand- hel d cefpeiesaidiesogttancbmpusdrdatherabsiprigiapi on | ayer means. 5. The
system of claim2, wherein said input hand-held conputer further conprising
a cli®nt user secradggeferenos satg meaisfonggttinguseprefensnees dffhandatitingleyui;f i es
sai d i nput hand-held conputer and 15 transnmitting the user ID to said
recogni tion congfateace viceeising dngdnssforpraseiving theh Jiseradrefengneegy &pm mpigdnéapvhng

hand-held computer via second protocol abstraction layer means.

5. The system of claim 2, wherein said input hand-held computer further comprising a client user
manager for maintaining a unique user ID that identifies said input hand-held computer and
15 transmitting the user ID to said recognition computer via said first protocol abstraction layer

means; and
said recognition computer further comprising a user manager for verifying the user ID

received from said input hand-held computer and initiating a corresponding user instance.

6. The system of claim 5, wherein the system comprising a recognition computer and a plurality

20 of input hand-held computers.

7. A method for collaborative handwriting input in a information processing system including a
recognition computer and an input hand-held computer, comprising:

establishing a communication connection between the recognition computer and the

input hand-held computer;

12



said recognition conputer further conprising a user manager for verifying
the user ID received fromsaid input hand-held conputer and initiating a
correspormiprg/ou®es i nstance. 6. The system of claimb5, wreraisn2/2ise4 system
conprising a recognition conputer and a plurality 20 of input hand-held
conmputers. 7. daptetihgctérarg ol dighlay atk wefolmaatibar fromng usen ot theninputi indnaridd i on
processi ng systemincluding a recognition conputer and an input hand-held
conput er, ceWiteing: establishing a communi cation connection between the
recognltlon conput er and the  input hand-held conputer; 12 WO 03/015013
PCT/ US02/ 23574traeﬁ§&rwgu%@twe§t1@fmﬁfgnaﬁanén Hheslregpenittonicamprietit i on from a user

on the input hand-he| d nﬁzp%ftg transferring captured ink information to
the recogniti oﬁces%mgé el H@?‘ﬂ% WfLE FreosHMIon RPBPYEE 2Bt on t he
recogyltlon conﬁ ﬁ and outguttlng recognition result. 8. The nethod
of claim 7, whéré&!" I%JFWng@Bj?ﬁu ing step further conprising: transferring
the recognition resul t formthe recognition conputer to the input

hand- hel d conput er; displaying recognition candidates in the recognition

resul t oy Iﬂ’f‘etﬂd@éﬁ l;ﬂﬁf"fi vﬁ%ﬁnse&@re&ggﬂ g eﬁgﬁlgﬁ tcb r1§in el ection of the

user for the candl ates; trans nformati on of the

user fromthe trﬁlﬁ)éférrfﬂénﬁfeh?écggrﬁﬁ(ﬁﬁ"ﬂeﬁﬂt &9 tihe ﬂé@r%‘i’igﬂint 'c&%gﬁfg{%t&l - imput 1he

met hod of claim 7, wherein sard capturing step an aid tr erring step
are synchr Q{uﬁuih,eldd&n@ﬂ@k further conprising the step of determ ni ng whet her
the user stop input activity for a predetermned tine. 10. The nethod of
claim?7, wheredisphging stemitdn tandiditearini thg retdenitivnofesslt ioantht Uapieliand-held

conprising the step of redisplay the input ink-on the recognition
conplft er. computer;
accepting a selection of the user for the candidates; and

transferring the selection information of the user from the input hand-held computer

to the recognition computer.

9. The method of claim 7, wherein said capturing step and said transferring step are synchronous,
15 and further comprising the step of determining whether the user stop input activity for a

predetermined time.

10. The method of claim 7, wherein said step of transferring ink information further comprising

the step of redisplay the input ink on the recognition computer.

11. The method of claim 7, wherein said recognizing step further comprising:
20 outputting a character with the highest probability in the recognition result to a
specific application;
transferring the recognition result from the recognition computer to the input
hand-held computer;
displaying recognition candidates in the recognition result on the input hand-held

25 computer;

13



11. The method of claim7, wherein said recognizing step further

conprising: 20 outputting a character with the highest probability in the
recogni tiwoomeswiii to a specific application; transferri RgTiuse2/23eogniti on
result fromthe recognition conputer to the input hand-held conputer;

di spl ayi ng r ecdgsinhinary wizhbirdied @6 seledid@rfeetogif fidtORtuire Slddpt@ihgtshy; | nput
hand-held 25 conputer; 13 WO 03/015013 PCT/ US02/ 23574 determ ni ng whet her
t he user sel ectcepting eestleaion forfthe odndidaddsibynthe asegapt uri ng step; accepting a
sel ection for the candidates by the user; transferring the selection

i nformation froansfersing nibat sekesfion hefoomatiomp ditoer the inpgve hanébelgncérmputerc oorphd er ;
and 5 replacing.the character output to the specific application with the
charact er JEFERRAN gyPUieangser . 12. The method of claim 7, wherein said
est all i shing stef conpri si nq: sendi ng a usf:r I D fromthe input hand-held
conputer to thEP a&ftﬁ&ﬁ?ﬁ BRI & the spegifie ghnkigationswitk the ghpyagisr selected by
recognitio conput er ; 10 initiating a correspondi ng user instance for each
user I D on Wle f'ecognition conputer; and establishing a conmunication
connection between the recognition conputer and the input hand-held
conmputer. . 13. The nethod of claim 12, wherein said information processing

system IS j L} plurality of input
h)e/md- hé%.gf'lge(r) fﬁ%ﬁ&l?grog -cla%g 7, GRALMH dal PO ARIRHE Sep 308G pAsiRL: y P

sending a user ID from the input hand-held computer to the recognition computer;
verifying the user ID on the recognition computer;
10 initiating a corresponding user instance for each user ID on the recognition computer;
and
establishing a communication connection between the recognition computer and the

input hand-held computer. .

13. The method of claim 12, wherein said information processing system comprising a

15 recognition computer and a plurality of input hand-held computers.
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