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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.
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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 comptises 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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2 WO 03/015013 PCT/ US02/ 23574 by a user; ink display neans for displaying
the captured ink information; ink information transferring neans for
transmtting the captured ink information to a recognition conputer via
said first protocol abstraction |ayer nmeans. The said recqgnition conputer
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-

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;



WD 031015013 PCTf US02/ 23574 Figure 6 is a flow chart illustrating the
nmet hod for carrying out coll aborative handwiting i nput recognition
according to anot her enbodi nent of the invention; Figure 7 is a schematic

graph illu ting_how do a plurality of hand-held conputers 20 conplete
t he handwr S{'ﬁgﬁ Olfﬁﬂ)ut recognition in collaboration with S YSEHER ¢ ng

recognition conput er accordi ng.to, one. enhodi nent of e inventjon.
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sel ect i ngomplete tha diavkdwrétinghiape oeengsition il icolabbdatiors aitt dnetaogwidiongouetagnitidd® i s
used faor handwiting recognition, Data, are exchanged between the hand-held
conput er CoMPHgHACerding Ao ersstrRodimeng of the inyerdions i ¢ physi cal communi cati on
connections (e.g. infrared or USB). Figure 2 is a schematic bl ock diagram
illustrating computer 10 for handwiting input 15 recognition according to
one enbodi nent of the invention. The recognition conputer 10 may be a
common PC, a |aptop conputer or any other conputers which nay have nore
power f ul i pabi | torage capacity than that of the

hand- hel (PFC\‘,%& ];J?’%Zéﬁ' &@ﬁNﬁg 1\“zri ng into full use of the potential of
the core of the handwiting recognition. The conmputer 10, which nmay be a
deskt op conputer, a | aptop conputer, a server or a top setting box etc,
shoul d 20 havEigtrhd is mdichqmeatic agodph itlustptngthe sysienotfor dollatbdratieduindwritingeinput
draw ngs) of CPU, bus, nenor per manent staorage device fi .e. hard di sk,

f1 oppy diagkordipng é%ﬁ%fa@?bm%“éféhe) inventiep| Hapdwrtps Eput isgompletad olleboradiyplyar d,
Dort paraiife per Pt hepnbid e iver 2 ARUFREE R, R Ptia BRERY BB
etc. AQ pORsddrof i:&llec%n% %durgﬁﬂa\lkﬂl&ghk t‘flﬁgﬁrﬂlﬂoﬂ-gﬁ)d Eéec‘ﬁﬂ% ﬂ{en&n&iﬁatﬁ Rfaracters,

recognition conputer 1 e user wants t I nput characters.

The appl iviilel B8 sa@Ylaft6p @by p@se 10 ik aséddforl hRdWIRME Gkcognitioh £ DAt ee exdaggaam
Emai | program or even software devel opnment applications. The protocol 4 WO
03/ 01501 3ePEEh tiedrendBEd somputer 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

4



abstraction |ayer 109 is designed to establish conmunication |ink between
the conputer 10 and the hand-held conputer 20 corresponding to the
protocol abstraction layer 209 in the hand-held conputer. There are
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pr ot ocol stahddrd awirntumicatiany erotaol] rhaskm liee differegicd betwiedik thenplosicalt protocole dnlie
handwiting recognizer 102. The handwiting recognizer 102 rra¥ be- a
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the recaahliéwfor 88dilidrSoft Appdiefok BeQdRi dpdfic bataMhticdtion Pedt&dol bl thePretosol 107.
The recognition result is a group of candidate characters and simlarity
par amet eumbstraotiomalaggroup of candi date characters in sequence of simlarity
(or probability), which is transferred to the hand-held conputer 20 by the
recogni ti on rE®ugreogpition serapytemkd frshas dnchwies gp ipkiinferpationipreiving weanp A 8¢ kol
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nmeans 10 Qut put neans. 103 then 1 nputs the recogni Zzed character sel écted
by the us&bghiBerURRIm&PHd 4 hdidinifind 3ogrition 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 transfers 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.



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

recogni tion conputer 10 also consists of ink display neans 101 connected
to the ink information receiving nmeans 106 and is used for displaying the
received ink inforpation at an appropriate position on the screen of the
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verify the User Identification (ID), initiates a corresponding user
i nst ance 1P&randichhitegldhg opesation of en¢nss of the nyantion@ctsirding tadihe grederence

I 1 lustyati the hand-held conmputer 20 for. handwitjng i nput according to
one en@odﬁ"n ti0g {SuEih as, Rbﬁ/%‘ﬁfefe& .O%h%%ﬁ%flmﬂ’r?glr8°°§8ﬁffu]togra%§age’b 2268 Slput
conput er I d . erson assi;st ant
comut e (oeAR SPYLR (PATB. e ARl LB il 2003 At foal
conput er 5P Wrdnd8rreis HHMBRAE ¥ thB Rb1B6 Sbotactish MUyROE0IRePREYic thihsBhRY (LCD
for exanple), touch sensitive panel 'or other types of input tablet and

el ectri c pedtydoligatetand tienwingofvdhesking dtdk add sthkeprefereiicd feetings puth ds alleadelayadn be
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hand- h f J | . i al t,.. [l el t,.  USB t,
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bet ween the hand-hel d conmputer 20 and the recognition conputer 10
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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corresponding to the protocol abstraction layer in the recognition conputer
10. In corresponding 6 WO 03/015013 PCT[ US02/ 23574 to the protoco
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10. The hand-hel d conmputer 20 illustrated in Fig. 3 further includes
pref erence seRespgmtiemesulpoBeiving dewice ROy regpiveshibe pecoguitier rasulp fromiyacognition

col | aborative input appli | ons of the hand-held., conputer of the

b esents TR ERRTg e 0] (i gecoRute craiist 00 i TeHEs e sftator aeE oy

the 25 prgference i.nfornaki oF i 1 '

oreferen c@ Saéﬁgrsn%%sntge §6éér§tgor%1or@s1ﬁtqg ca[nﬁﬁggrlﬁsrplﬁﬂel%&im%e%s 363, $hGmaldhe
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

7



transmt themto the preference transferring nmeans 206, Preference
transferring nmeans 206 transfers the preference at the recognition
conputer 10 end to the preference receiving nmeans 105 in the recognition
conputer 1Q via the protocol abstraction |layer 209. The clijent user manager
211 which ECLEHRYeted with the protocol abstraction |aydc 3823 % gesigned

to maintain ni que.. 3/ 13 PCT/ USP2/ 23574, user that identifies
t e hanc e > 5k Hififesais HpahEH Duinithe s Bposise, B e bt R, efegRtton
corrputer.cog‘;ll;géé.e 4 is a flowchart illustrating the nmethod for carrying out
col | aborative handwiting input recognition according to one enbodi nent of
the inventi onFighs 4iis b vt chk dilustratirpethé m@thoe fori darryibg beioNgboRitive hemivaliag | n
step 310, a conmunication link is established via the said protocol

abst r act iinput reopemitidrDgccordingte ane copndimientofcherinvemion1As dhutratad th the digueolt
abstraction | ayer 209 in input hand-held cqonmputer. The conputer 10 and the
hand- hel deggpshisier 390. & stspi30; pommunicatiene ligleds s¥ieblishednwigl el geid letRcddt her
inthis s . .ln st 32 ink information input. by the ser is t.ured,
tor ed_ amrsiPLisTéry B 5 e R o RBMst L PR btk ahelR e 1 FRUA aice
10 var i 0Ugmy OfaHE-hslH Chbnibhter AThE cofPiid A0 MECHEhah@hSH S&fputef B hISK initiate
information in formof "'vector is "wdely used at present, for the formcan
not only thenehvds hittackhapRdgy edch @thien kn thivustepa lrs stefp B20, Qtilel @iforfations inpakigsthehi ch
is also quite inportant in handwiting recognition. In the present

i nvent i orwsern issapturgit Hored and kedisplayedren thsrinpriwomputer. dibe e infermatiersmay taker m or
the vector for In step 33Q, the ink_.infornption captured on the input
conput b YEHORSIOPRS,FIck &5 Faster %?fevectfsf%cst@mq YRR AN KIm\AE Yogtels
communi cat. [

i nf or mat s&lﬁa? s léér(li rs%( grr%%ég%ﬂotﬁ?ﬁoe rcgt(l: g%tﬁy%%%r%gjr@rﬁu%pg rI%f ﬁléq?kétgggarllglozqg%lorfi %reorfei n
by the hagedsi whifiDis dIRCQAR! iFPbridd 4n BhndwWiBing 8&OHItiS. IR tROPIRNE vdididn, thee
recognition result is a group of candidate characters and simlarity
(possi bi |captyed futk inforraticn, mayrtalee gthewtpe abtecfarmorltht geatdrafbatt ers i n sequence

of simlarity. In step 350, the recognition result is transmtted fromthe

recogni tion clarapB0, the inlpgrfernatipe cenyed or Sieppercomputer R is transterreg tosthe,
o R LR 0 b SRR LB LR,
made by GAR SR tsfeBES PR eco fgn: é%ﬁ’é%‘tgp is5800gni A8 HELE Yy B nhifuHHER! | ON

—t

of the user 1s transm ttedﬁgrom
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 outputied 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.




conputer 20 to the recognition conputer 10. In step 390, the characters
sel ected by the user are 25 outputted to the designated application on the
recognition conputer. In step 395, it determ nes whether to continue the
handwri ti ng 1 npu if YES, it returns to step 320 to contin | nputting the
next char ag’f‘ép”}’,?méqlﬁerwi se, it goes to the end step 400. é’c\'@%%?%TSOlS

PCT[ US02/ 23574 cording t ne enhodi nent .of the invention, after .
transferring ‘?‘T‘Fé’éﬁ%ﬁ)tt%ro&% ef'?ﬁ?gfnfﬁlbgﬁatg? JRveRTighm 3fitE aRERING ohh FRRIISS0ink, t he
recogni t i;08 LR HESE thd b bpds ol | . 108 o L. mage
and be dilspflgyggg. oﬁéco?ntﬁungkﬁrtl% ar%'to ﬁé(ra{egﬁ%dggﬁ?r%%n%ﬁat%é&%?\@gﬁﬁrﬁﬁff&}%
capt ur i n@eaafored Rrialk Bidg Agl 8 disphged.nk 5 information is carried out
synchronously. Thus with the redisplayed ink on the recognition conputer
accordi ng to fecowingre apihbounbodiment ef/the ventivusinkl caiiréng apdl travsfieiving of theyinknput
on the _input conputer 20 and the recognitjon conputer 10 will be achieved.
Accor disntj“fgﬁnﬁ’f?&tﬁeﬁaﬂ@ﬁﬂéﬁismqnoﬂ%ly-smwﬁﬂh the; gpdisplayqdoink ol g teeegnitonio,

in step Q..ink Jnformation froma,user is capture t ar.ed, and

Fedi spi ay 2Rt Pt A O Jihedst A B nendyalieg wh gy e

i nf or mat i@t bSmpite ¥ 88 iR FedoBnitibe cSRGRGNDHiRBe adfRUGEr 10 in real tine, but
conputer 10 does not performrecognition on the transferred ink information
in return. |fAtdoeading®@ranother eittiodinen eesowaltinPip. 5,T6ll@sihg st8p 810, &t teKI200MRr a
predeterm ned time, for exanple, 0.5 second, then handwiting recognizer
20 is actnformasiontfeomraeer iveapined istored andaedistilaygd oo thenibplieompntend stepB3&f t he

i nventjon, as shown i F|g.6, In step 340, the 15 transferred jnk

i nfor ned i C?@“IF‘E\(IE\Q@HR%’& Oh 1% fyens eé@gdﬂiﬂﬂ? ErFogrtigry spputar nl G ineggakyiime, Pyie
character, . _w th,the e Lmlarity i he.recognition result .is
out put t o PBuiE LS s RERHER sbifiadh dn e tlbfed® i TRBhactoRitn I o,
refers tgn 4§ prddadsatdRthddRHiBE oPbtrdilteovRt §DRRIbteRRBRARINE] foY ekBnflB . 413&knd
desire as seen fromthe handwiting recogni zer 102. Then, in step 350,

recogni t itieem haedwititing rscoghizerr2fie adtizdtedl tamnakterecogmitiogni t i on conputer 10 to the

i nput conputer 20; In step 360, the other 20 candi date characters in the
recogni tion réesgrdingtoeangthen pmbediment qfithe invpriioncemiberarin Fig.6.on stape3dOuther ' s

SREET RN PR L e TN
t L ¥ e Lot
oL ur e S SRdpds AR o A0 ALY iy PRPEIRE OB cn, .,

380, the 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.



selection information of the user is transferred fromthe input conmputer 20
to the recognition 25 conputer 10. Then in step 391, the character
outputted in step 341 is replaced with the selected character of the user
on the rec ifi.on.conputer, then it goes to step 395. In this way, for the
characters Hﬁgg‘flf’y recogni zed by handwriting recogni zerPFTf[ﬁgzlﬁgér may

i | k i tti d d t dt k | ecti .
det 6r i nat | orfcoRRoRReE FRRdRe g BYEien. e ColehorRg e BauRtine inovt
enbodi megle, Of oF BR ihRHEBA LR be <Eo %:nﬁ:%ldlsﬁ fdf 666%&1%@%1\% b PSter P4 coRNRtgM Of

the invention can be constructed such that oner gnition conputer 10 is
connect egyitha bﬁnﬂitﬁ'dfriﬂﬂadttc)én@ﬁtefsﬂB&JEhcﬁﬁffﬁiJFigf 9, a@b tiehWhedtiBndtodeack . ingad t he
connections to each input conputer nay be established via different

pr ot ocol sompitersmaybe dseablished efa difflent ptodardls] thiswanbeé beiter wletstaed irhcanhiEnationy e
description of the protocol abstractjon |ayer 109 and 209 used in the
present Withvnwabeye despriptivnsofdhe protasehebstragtion layes JAP @nd R0 ypgduingthe presen

connected wth urality o hand- hel d conputers 20 for, call aborati ve
oot i, 3o R ehtoitnl s, RSeion’ PR LR cSmesls il p BRARK AT 100
inther hki : : j : :

o of ogol TARERI LBRpEREPH £F (B RindARARE Sloul b dANSboskBR; B MolRR

user man@bstradich la¥& Y innPe kdeogritidratinmTeRas aakert Mfhaganecdd ntopl el thei ent
user manager 211 1n the input conputer 20 firstly sends a user ID of the
conput er ptasodqohabstractingriayer 209 i dhredopus compytert APeelsgdes a clicahusgemange121l.n t he
recogni tion conmputer then. recei v&; and verifies the user 1D he user 1D

/ | F
is velifiedDye theesstahlishmeat of the copngetion, tag chent user managem el HyfedEP¥ndi ng

to i nput conputer. shown i n-Fi.Q. 2. 28 [ 1ns e i sq.all_ the
conpone ntcgmpnﬁterr Z@ &é@fy iegé]st Heh 2% ergher e opg%ir# ;8 glhe éfgo g@%@% utet rr{g E{ngQ,)(tgg o] % “t he
user Tanageh er 111 tn B YecoPRitioH Qnalth tRASEEAES dldVelifkihe HAP D TR IHEF ID is
manager 111 $hteracts wth each conponent in the user iInstance. In

addi t i onyeffi®l, el asr TRanagen (111 Hgitipee aaér instsuat dopspahding itd dput esmprher. Aiseps
of setting up the user preference regarding the input conputer 20 and the
recogni t isbewic inrfigt 2 ran hgerdrstanpeinglygestall the peyupoaents O regpaet te itheritsen 3 1eroggitione

f i nf ti the i t 2 th 0 iti
Comput B compriv4p ne et EBPERa ) T BhPRsT Sbdeetia yen 5 2e i o
| NPULCE gt B 940 J O IERUE Bona¥ih b SR QLREENT | Nvention has been

ustng's 0

descri be everal specific e iments, 1t is
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

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

following claims.

10



obvious to those skilled in the art that, various changes and nodifications
could be made without departing fromthe spirit and scope of the

i nvention. Hence, the above enbodi nents are nmerely 25 illustrative and

i ntended t Lmting. The true scope of the invention j| nl v _indicated
by the foﬁ’(‘gﬁi%‘%ai b5, 10 WD 03/ 015013 PCTI US02/ 23574 HGTAMAESSH A
system foL l[Laborative handwiting input, conprising: an input hand-held
corrputer,—%' sing: first protocol abstraction |ayer nmeans for

est abl i shi ng communi cati on connection for 5 handwiting input based on

st andard 1cormu‘_ni cati olp Errot cols; .ink capture nmeans for collecting and
storing inl‘tSySiEPLIoRERHES af‘Y dwriting InputqOPYYisingl di spl ay means for di spl ay
r

t he captured a.hﬁljéwd.tﬂgﬁ%lﬁ@&éﬂ%te&@ém&:ﬁgi%-mti on transferring nmeans for
iI’ntornatT

transmtting t capt ur ed |r3_ on to a recognition conputer via
said first protgeebradel kEEhitRA lé}%YﬁfeaﬁEBﬁP%étalﬁi@ﬁn%Qoxhﬂﬁni'bﬁfdﬁ% dcflBn for
conputer conprising: second protocol abstraction layer neans for

est abl iSshi ng hemdwnitivigdapit based om stewdardeonimumicatiamgiotdcblsng | nput based on
standard conmmunj cation protocols; ink information receiving neans for

recei vi ng the ik cepiiesrheans fon collsetingsamd gtoring ink infosmation dloth xemput er; 15
handwriting recpgni zer for rec i zing the recei.ved ink information to-
generate a recdfh rﬁ(id{?)srl?ialyé’%eﬁﬁf%??['}‘éﬁﬁ%&ﬁﬁaﬂt‘éregﬁ’gi@fpwh%éndi dates; result
out put means f of . QuERHESd (AT A TeTolalo VA W Mol s M ET=TUL e ; claim
1, wherein said 1 nput ha#&g’ﬁeeﬁn onput er tl1(‘31[38? thgl% t&%ﬁ%ﬁ?esq %:‘%@%@%ﬁﬁ{’%n
resul t recei \¢kdagnifioR bSmp@ér visatl fitstiBotb&t abR@ON liyePed@Saidt fromsaid 20
recogni tion conputer; candidate display/selection nmeans for displaying the
recogni®t i on dherdcapnition computhiecompeisingved recognition result and accepting a

selection for the candi-dates by the user; selection information
transferring negfendirsptogel shstiaetion;laygr meensday estaplighing camsumicatiomeonfiection for

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;
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the user to said recognition conputer via said first protocol abstraction
| ayer neans; and 25 wherein said recognition conputer further conprising:
recognition result transferring nmeans for transmtting the recognition
result to i kNput hand-hel d conputer via said second

abstracti on g%?‘ﬂ?reans; 11 WD 03/ 015013 PCTI US02/ 23574 P@éﬁ@@%ﬁ%ﬁ
i nformation recegjvi.ng. peans. for.receivi the.se t1on i I } L:0mM
sai d i nput hancf%!ﬁeg*lg’glcng o %"_)enrr%eiwén%%%l% g%é%‘fr?ﬂ' 1%1!8? eclzé_ocﬁoré s‘%@gg@% %ﬁﬁlséger
means. 3. Thensy BRI cdihbhedvid saiW3gdoRll Profdtofhys@sReR lahbiGheag@MPUL €1 T ur t her
conprising second ink display nmeans for redisplaying the received ink
information. 5 4. The system of claim 2, wherein said i nput hand-hel d
conputer further conprising: first preference setup means for setting user
pr ef er endeJhefsysiemdfrdlaiing, Whesein saidgeeoRnition cempuign Sifrther comgprisingnseconsy i
transmtting the user preferences,tq.said recognition conputer via first

pr ot ocol dlésﬁgaﬁ'tr%l“é’t‘? rqdisp nﬁé‘%fﬁ%":ew&aﬂi“{?f?é?‘@i%' sai d recognition conputer
further conprising: 10 second preference setup neans for setting user
preferences of handwiting input; preference receiving means for receiving
the usey 4pTRE QERACETIfMPT WaGEH skl tht hdﬂﬂllﬂtd%hﬁuﬁﬂﬂiﬁﬂéﬁbmgﬁﬁn xecond _

prot ocol abstraction |ayer nmeans. 5. The systemof claim?2, erein said

i nput hand- hel diisopepfetence Setuptrheans fop sgitingsusagprefershcesnf harderitingipaiger f or

mai ntai ning a unique user ID that identifies said input hand-held conputer
and 15 transni tRrefeeenee Fanséering means fardragsmistingothe upes mrefespnsas tor said rgeegmitipny j r st
prot ocol abstraction |l.ayer ns; .and said recognition conputer further
conpri si ng acﬂ’élBPteﬁﬁlﬁz@%Pr ?anF%étﬁ lﬁﬁlﬁertrﬂe@nﬁ%‘? ID received from said

i nput hand-h : &%W- ol AfukRG BmbRLhESPONdi Nng user instance. 6.
The system oﬂ%f%?%?‘g wher el n ?&e systgm gor%p ising a recognition conputer
and a m ural it Ysecafll gréfetenpdeti Mtend ot skitipGReH REfBrencks ofhaMBiviaAk inBit;

col l aborative handwiting input in a information processing system
including a reoefprénce omceidng ubeans o revaivingptite sendprbfetedeasofrpmt eaid input

conprising: establishing a _communication connection between the recognition
conput er and hapgdsheld 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 band-held computer, comprising:
establishing a communication connection between the recognition computer and the

input hand-held computer;
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i nput hand-hel d conputer; 12 WO 03/015013 PCTI US02/ 23574 capt uri ng,
storing and display ink information froma user on the input hand-held
conputer; transferring captured ink information to the recognition

conput er; ni.zing the ink information on the recognitijion conputer; and

reco
5 out putti %093.5@8% tion result. 8. The method of clai m ZCTMREYEPH said
recogni zi ng ste her . c ri,s ng:. .t ferri the recogni.ti r |t
formthe recogn!%ta %ﬁgosrtr%u earndtdtl)sp emjiE ﬁ%ﬁ?natwglﬁ%’%él‘ﬁerc t@?‘?r}ﬁf@ﬁﬁgyi ng

recogni tion cgmdiates in the recognition result on the input hand-held 10
conput er; accepting a selection of the user for the candi dates; .and
transferring theraneferitgicaptuied tnivinfatrhaion of the beopisifion donpitei;ne i nput hand- hel d
conputer to the recognition conputer. 9. The nethod of claim?7, wherein
sai d capturing Jdewsnizhg thednk informetionen tha gecogmifiornsompyteriend onous, 15 and
further5 conprisin he st%p. 0f deferm ning whether the user stop input
activity for a M EIPTREALN {F%WE. 10. The nethod of claim 7, wherein said
step of transferring ink information further conprising the step of

redi splay the input ink on the recognition conputer. 11. The nethod of
claim 7, gl @blodaf dlaik7, adibled] sl 1840z nd sl FarHePBIPrAIRY: 20 outputting a
character with the hi ghest probability in the recognition result to a

speci fic appl i catansfarringr thesfeesgnitiog telt famoghs tréc@pnitias WoinplileO o tthe input
recognition conputer to the input hand-held computer; displaying
recognition & AAEUBOYE: t he recognition result on the input hand-held 25
conmputer; 13

displaying recognition candidates in the recognition result on the input hand-held
10 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;
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WO 03/ 015013 PCTI US02/ 23574 determ ni ng whet her the user selects
correction, if not, return to capturing step; accepting a selection for

t he candi dates by the user; transferring the selection information fromthe
i nput hand-held conputer to the recognition conputer; and 5 replacing the
character SIRPYMSHS the specific application with the chdFAMS¥28¥ ected by
the user. 12. Tge et hod_,of chgin171 wherein sgid establishing step
conprising: sendcRgORpEEhetheryhE PRt SElAGts ¢omsetion, H Nt FRRIR I eARBIINE stePo t he
recognition co W jiif v the.. I .the recognition conputer;
10 initiating grag% Fné%%g‘ﬁ%u%fda%grcgﬁlﬁg?%&yet%‘gsr@r’each user ID on the

recogni tion conmahsferringnile @slectitni Biftrgich BRI it RRIGRANSShH RS @efhween
the recognition conputer and the input hand-held conputer. . 13. The

met hod of cl &dcagnitdion eomepuddryandai d i nf or mati on processi ng system conprising a

15 recggnition conpyter and a plurality of input hand-held conputers. 14
replacing the character output to the specific application with the character selected by

the user.

12. The method of claim 7, wherein said establishing step comprising:

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.

14



