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generally to 5 handwiting recognition, and nore particularly to the
selection input and editing of discrete continuous-segnents of handwitten
I nput. Background of the Invention 10 Machine recognition of human
handwiting is a very difficult problem and with the recent expl osion of
pen- based conputing devices, has becone an ifnportant problemto be

addr essed. Machi ne recognition of human 15 handwiting has various
present applications. One exanple of the current application for machine
recognition of human handw iMethpd sof cleining, alten; 4APW assistants,

such as the Newton product and other types of pen based conputing devices.
Which a User can i mpose: handur it 1 et THE, MRUESERE  uncton to
digitize the handwitten input, such as al phanumeric input, and thereafter
process the input in an This invention relates generally to
5 handwriting recognition, and more particularly to the
selection input and editing of discrete continuous segments
of handwritten input.

: Background of the Invention
10 | |

Machine recognition of human handwriting is a
.very difficult problem, and with the recent explosion of
pen-based computing devices, has become an important
problem to be addressed. n Machine recognition of human

15 handwriting has various present applications.

One example of the current application for
machine recognition of human handwriting is found in
personal digital assistants, such as the Newton product and
other types of pen based computing devices. Typically

20 these type of products have a touch sensitive screen upon
| ; which a user can impose handwriting. These devices then
function to digitize the handwritten input, such as
alphanumeric input, and thereafter process the input in an
~ attempt to recognize the information content of the
25 handwriting. | |
~ Pursuant to one prior art bandwriting recognition
technique, one makes a best determination as to the
identity of each alphanumeric character in sequence, with
the resulting’ string of characters comprising the result of
30 the recognition activity. There are a variety of drawbacks
to this approach. It is hindered by the difficulty of
identifying spatial boundaries of the candidate inputs (in
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human handwriting is the ability to recognize the end of
one input and the beginning of the next input. For example,
a significant problem exists in. locating the end of one

10 handwritten input segment, word, or alphanumeric input,
from the beginning of the subsequent handwritten input
segment, word, or alphanumeric input. Poor recognition of
the handwritten input results in poor, inaccurate

~ interpretation of the information content of the

15 handwritten input. This problem is accented by poor input
practices of the user or input device, such as poor
penmanship or handwriting habits. Machine recognition of
handwritten input may incorrectly split a single segment of
handwritten input into two or more segments, and

20 recognize them as them as two or more segments.
Alternatively, a user may feel the need to combine or join
one or more handwritten input segments after such
segments have been entered as separate ! -ndwritten input
segments. '

25 Accordingly, a need exists for a handwriting
recognition technique that allows a user or input device to
enter a selection input edit instruction that permits the
user, or input device, to join one or more discrete
continuous segments to form a single continuous discrete

30 segment for recognition and display and thereby provide a
more accurate interpretation of the information content of
the handwritten input.
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display in accordance with a preferred embodiment of the
10 present invention. o

| FIG. 3 Illustrates a graphical view of an illustrative
display in accordance with a preferred embodiment of the
present invention.
15
FIG. 4 Illustrates a graphical view of an illustrative
display in accordance with a preferred embodiment of the
invention.

20 FIG. 5 Illustrates a graphical view of an illustrative
display in accordance with an alternative preferred
embodiment of the present invention.

’ FIG. 6 Illustrates a graphical view of an illustrative
25 display. in accordance with an alternative preferred
embodiment of the present invention.

FIG. 7 Illustrates a graphical view of an illustrative
display in accordance with an alternative preferred
30 embodiment of the present invention.

FIG. 8 Illustrates a graphical view of an illustrative
display in accordance with an alternative preferred
embodiment of the present invention.
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operation in 5 accordance with a preferred enmbodi nent of the present
invention. FIG 2 Illustrates a graphical view of an illustrative display

I n accordance with a preferred enbodi mint of the 10 present invention..
"FIG 3 Illustrates a graphical. view of ®an ill ustrative di splay in
accordance with a preferred enbodi ment of the present invention. 15 FIG 4
Il lustrates a graphical view of an illustrative display in accordance with

a preferred. enbodi megt of g hg,invention | ustyates a )
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graphi cal view %m@odr'nlreln Stortatthe present mventron
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FIG. 10 Illustrates a graphical view of an
 illustrative display in accordance. with an alternative
preferred embodiment of the -;present invention.

10  FIG. 11 [Ilustrates a graphrcal view of an
- illustrative drsplay in accordance : with an altematlve
~ preferred embodiment of the present mvermon

Detailed Description Of The Preferred Embodiments

| ~ Generally, the present -invention as disclosed

provides a user ‘with the option of editing handwritten
input such that the user may elect to ]orn or combine one or

- more discrete eontmuos segments, or blocks: of ink, to form

20 a single discrete eontlnuous segment. ' The joined segments '
are then presented as a single dxscrete -segment and
analyzed as a smgle discrete segment by the method of
machine recognition of handwritten input being employed

| by a device that functrons to receive handwntten input,

25 such as a Personal Drgrtal Assistant (PDA). The recognition
of the single discrete segment that results is then displayed
to the user.

In a preferred embodunent of the present
mventxon the handwritten input is alphanumeric, the

30 writing axis is honzontal and the writing direction is left to

right. In aeeordance ‘with this. preferred embodiment, the

handwritten input and the resultant: recognition are |
displayed _coneurren_tly._and in close Juxtapo_smon to each
other. This close juxtaposition allows the user to refer to
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present invention. FIG 8 Illustrates a graphical view of an illustrative
di splay in accordance with an alternative preferred enbodi ment of the
present invention. 4 FIG 9 Illustrates a graphical view of an
illustrative display in accordance with an alternative preferred enbodi nent
of "'the present invention., 5 Fl gﬁgéo Jllustrates, a graphical view of, an
illustrative di spl'®B§if PHEMA wriften inpul (ehen coresting. qreers in

enbodi ment of the meméesmgnhhan;eé&niﬁon of-lithe handWwriteén t

o eforred embodi ment of the DYBLEHIY: RATAYBHEROAHAFRCET DIBHE S on O The
Preferred Enbodi meculiected from the user in the form of discrete continuous
5 segments. A discrete continuos segment consists of one or
more pen strokes, where a pen stroke is the mark left by a
pen during its period of contact with an input device such
as a digitizing tablet or paper. A stroke is represented as a
sequence of points sampled at “approximately regular
10 intervals by the input device. Each point is described at
' minimum by an X coordinate and a Y coordinate. Strokes
may be captured electronically using a digitizing tablet, or
in alternative embodiment may be derived from a scanned
or faxed image through a process of line detection in the
15 image; such methods of capturing input electronically are
understood in the art.

In the present invention one or more discrete
continuous segments are the units of handwritten input
being recognized. Handwritten input is input which is

20 captured electronically that includes but is not limited to
the following: handwritten input; electronic input; input
captured through pressure, such as stamped input; input

' that is received electronically, such as via facsi:uile, pager,
or other device. For purposes of explanation of the present

25 invention, handwritten input is typically presented along a
writing axis in-a direction which is defined as the writing
direction. The writing axis is the line along which the
handwritten input is added. The writing direction is the
direction in which each subsequent handwritten input is

30 added. For example, in English, har.-written input is added
typically along a horizontal writing axis with each
subsequent ‘alphanumeric input following horizontally after
the previous input in a writing direction that is left to right.
Various other writing axis and writing directions
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option of editing handwitten i nput such that the user may elect to join or
conbi ne one or nore discrete continuo8 segnents, or blocks of ink, to form
20 a single discrete continuous segnent. The joined segnents are then

presented as a single discrete segnent and anal yzed as a single discrete . -
segnent by the nethod of machi ne recognition of handwitten i nput being

enpl oyed by a deuerﬁaﬁhetawrposstble ththedmplemmnt ofntheput, 25° such
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to refer to
~ right. In an alternative preferred ‘embodiment, the
handwriting axis is honzontal and the handwrxtten input
forms a series of separate characters. whrch may be
- 10 alphannmenc characters. 1deograph1c characters as found in
languages such as Chmese. or other forms of characters or
symbols of wrttten communications.. In thxs alternative
embodtment ‘the . output tells. whether the dtscrete '
continuos segments belong to _separate characters. In
15 another preferred embodiment, the handwnttng axis is
vertical and the handwritten mput forms a series of
separate characters, which may be alphanumeric
. characters, ideographic characters, or-other handwritten
input. In this preferred embodiment, the writing axis is
20 vertical and the output tells whether the discrete -
continuous segments belong to separate. characters. In
another preferred embodxment, the handwriting axis is
vertical and the handwntten mput forms a senes of
separate words, alphanumeric input, - ‘or other handwritten
25 input, such as a vertical list- of words, or numbers. In this
preferred embodnnent. the writing . axis is vertical and the
output tells -whether the discrete continuous segments
belong to _Separate’ handwritten /input, such as separate
. words. . : :
- 30 As dtsclosed above and as wxll be discussed
- ”further, the present mventxon demonstrates through the
disclosure of several of the p_referred_ embodiments that the
writing axis may exist at any angle and the handwritten
input may be interpreted more ‘generally as corresponding
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where a pen stroke is the mark left by a pen during its period of contact
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represented as a sequence of p0| nts sanpl ed at approxi mately regular 10

interval s by the | ut dev d

coordinate and a Y 8 &%ﬁ'ﬁ "eleg'{ &W‘Eg @3‘& thghﬁ‘&%q WSWE}@E% ng
a digi Ejl Zi n]g tagl etandrwordsj! centmmnge Gm!b]Enh moge rdigcrete decontinuouosm a
scanned or faxed i [ 0
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pressure, such as %Meunput I nput that i s rece| ved el ectronically,
such as via [..e ”] pager., Referring now to the Figures, a personal digital
assistant (PDA) is generally depicted by reference numeral
10 100. The PDA 100 depicted constitutes a generic
representation and may be comprised for example of a
- Newton@ or other personal digital assistant device, or other
pen based computing device. Such devices typically include
a housing and a touch screen upon which input, such as
15 words, can be handwritten using an appropriate hand
manipulated stylus, or other input device. Such PDA and
pen- based computing devices typically include one or more
microprocessors or other digital processing devices. These
devices comprise computational platforms that can be
20 readily programmed in accordance with the teachings
presented herein. It should be understood that, while such
devices as personal digital assistants and pen based
’ computing devices comprise ready platforms to
accommodate the practice of applicant's teachings, the
25 teachings presented herein may be practiced in a variety of
other operating environments as well. Some examples of
such environments include computers with digitizing
screens, or which are connected to a digitizing input
surface, or capable of receiving faxed or scanned image
30 input, or digital or interactive televisions, modems, pagers,
or other systems with the ability to capture handwritten
input and process it. _
Referring now to FIGs.1 through 7, preferred
embodiments of the present invention are illustrated. The
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are entered horiBlss.al | throughn 11,6181 82+ iand S3 correspond mespectavelyef er red
enbodi ment, the tg §p, Sp41, and Sn+z FIGs. 8 through 11 illustrate |
alternative preferred embodrments of - the present
invention where the handwritten input, writing axis, and
10  writing direction are varied from those shown represented
mFlelthrough7 S
| ‘Referring now to FIG l a preferred method of
the present mventxon is tllustrated In the preferred
~method tllustrated in FIG. 1, handwntten input consisting of
15 three drscrete contmuous segments S 1, S2 and S3 (110) is
accepted by a device, such as a PDA or other device. Upon
receipt of the handwntten input, the. input is- analyzed by a
handwriting recognmon method executtng on the PDA, or
other device being employed to_provide an alphanumeric
20 'recognttron that corresponds to, or. represents the
_corresponding handwrittén mput (120) In accordance with
this preferred embodiment, the recognition for each, Sj ,
S2, and 83 is dlsplayed to the user (130). Preferably, the
recogmtmn of 51,82 and S3 is dtsplayed in close
25 juxtaposition to -a digitized representation of the orxgmal
- handwntten mput of S1, Sz and S3, as described
prevrously Once the recognmon is dxsplayed (130) the
user may select to input, or .edit (140), the displayed
recognition (130) of Si, Sz and S3. If the user does not
30 enter a selectton mput a recognition is displayed for each
S1,S2 and S3 145 and the process stops 148,
o If, howe_ve_r, tlt__e user selection input is a join.
.instruction 150 and the user selection input is an
instruction to join discrete continuous segments Si and S2,
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single continuous dlscrete segment Sx is analyzed by the
handwriting recognition method" executing on the PDA, or
10 other device, 160, in accordance with a handwriting
recognition method described previously 120. The
teachings of the present invention may be employed by a
variety of handwriting recognition methods.  The
recognition for Sx is displayed to the user 170. Preferably,
15 the recognition of Sx is displayed 170 in close juxtaposition
to a digitized representation of the original handwritten
input of Sjand S2, as described previously 130, or to a
joined S1 and S digitized representation of the original
handwritten input as described in 155 . Once the
20 recognition of Sx is displayed 170 the user may again enter
a selection input 180, and may enter a repeat select input
instruction 190 to join Sx with another discrete continuous
' segment, for example S3, or Sp+2, (provided there is
another such segment). In accordance with the preferred
25 method of the present invention a user may continue with
one or more selection mput instruction to join until the user
no longer selects a join instruction or there are no
individual discrete continuous segments remaining to join.
Referring now to FIGs 2 through 4 a graphical
30 representation, as described in FIG 1, is given for a
preferred embodiment. In this embodiment the discrete
continuous segments S, $2, and S3 are recognized as
separate segments Sa, Sp, and Sc. This is illustrated in FIG
2. The dotted lines surrounding Si, S2, and S3 are provided
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. The application of the methods described herein to any of various preferred
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screen upon whi seleotjon mputrmwucnon (FIG 1, .140). If the user, or
input devxce, selects a join mstructton input, then in
- accordance wrth a preferred embodiment the discrete
continuous segments of Si and-Sz are Jomed to form a |
10 smgle conttnuous drscrete segment Sx . 1llustrated in FIG 3
(see also FIG 1, 150) The segment Sx is analyzed as a
single contmuous dtscrete segment accordmg to the
-'handwntmg recogmtron method executmg on the input
device. The recognition of Sx is displayed to the user or
15 input devrce Preferably the recognition of Sx is displayed
" in close juxtaposition to the digitized representation of the
ongmal handwntten mput of S1 and Sz, as illustrated in
~ HG. 3.

Refemng now to FIG 4 1f an addmonal selection
20 input mstructton is recerved from the user, or input device,
and the input_ is a join mstructton. the continuous discrete
' segment Sx [assrgned the value Sx1 in FIG4 for illustrative
purposes (where Sp = Sx . in FIG 1, 190)] is joined with the
discrete contmuous segment S3 . The combination forms a
25 new smgle conttnuous discrete segment illustrated in FIG 4
| as the recogmzed segment sz, where Sx2 = Sx1 + S3. (In
FIG. 1, 190, the value of Sp is now assrgned the value of Sx
and the value of Sn+1 is asstgned the value of Sn+2. etc... ) .
- Preferably, in accordance thh the embodtment illustrated
30 in FIG 4, the recognition of Sx2 -is displayed to the user, or
input device, More preferably the recognition of Sx2 is
displayed in close Juxtaposrtton to the digitized
representation .of the joined handwritten input of Sx1
(eqgual to S1 and Sz), and the drgmzed representation of the
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or ot her in Such PDA and pen based conputing devices typically
i nclude one or nore mcroprocessors or other digital processing devices.
These devices conprise conputational platfornms that can be 20 readily
programed in accordance with the teachings presented herein. It should be
under st ood that, while such devices as personal digital assistants and pen
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I nput and process. iIt. Re r now, Fl Gs,,I thro referre
embodi ment s of t hereped fmgnméﬂl £ cCONtiNUONS ¢ crqﬁqesegmen X.
More preferably the user, or input device, can repeatedly
join an infinite amount of discrete continuous segments, in
either a positive or negative direction, i.e. Sn, Sn+/-1, Sn+/-
10 2, to repeatedly. form a single discrete segment Sx: This
preferred alternative allows the user a varxety of editing

capabilities.

Referring now to FIG 5, an alternative preferred

embodiment of the present invention is graphically

15 ‘illustrated. This alternative preferred method is
substantially similar to that described above for FIGs 1
through 4. However, in accordance with this preferred
alternative a user may select one or more discrete
continuous segments to be joined. By way of example, in

20 FIG S assume the steps illustrated in FIG 1 as 110 through
130 are substantially similar. In this preferred alternative,
the a user selection input is received and the ‘selection
“input is a join instruction (refer to FIG 1, illustrated as steps

’ 140 through 150). However in accordance with this

25 preferred embodiment, the join instruction of FIG 5, is an
instruction to join diserete continuous segment S2 and S3
simultaneously with S1. [In this preferred embodiment S2 =
Sn; S3 = Sn+1; and S = Sp-1.] Thereby joining more than
two discrete continuous segments to form one continuous

30 discrete segment Sx. The continuous discrete segment Sy is
then processed in a method substantially similar to the
method illustrated in FIG 1 as steps 140 through 190. An
advantage of this preferred embodiment is to allow the
user to join an infinite amount of discrete continuous
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pr esent i WOSBHASH0R i s appl I cable to one or nore handwitten inputs of

di screte continuous segnents, or blocks of ink. In FIGs 2 through 6, the
use of three discrete continuos segned®s, or blocks of ink,  S1; S2, and S3
of handwitten 5 al phanuneric input is for illustrative purposes only.
In FIGs. 1 through 11, S1, S2, and S3 correspond respectively to Sn, Sn+l

" and Sn+2. FIGs. 8 . through 11 |IIustrate alternative preferred,

enbodi nents of t eﬁmnin icithent a meeoﬂm ;hnml\dirwmm [ nSHt Writi ng
FlG 1 thr éﬁgh“”?%? ¢ S-SR aé%#@@eoas&“@if“e REIF of the o
present inventi ononannbhusmsdrete segment ps;efer'l‘lmt peeﬂemtd Idlternaatved in
cegrents i . spalRReS §8H°RCH agém of bbb Eapaitilyy 20" L P0R" o
ot her devi ce.5 Upon recel pt 'thrmngetb iGtandi ﬁpatpmfmednput i s anal yzed
S oy SHBMCOLTH A e g o O
corresponds to,. allustmtedeseinsthmeprefm wiltpone rselegsion (120) .
In accordance W of a join instruction (FIG 1, lSO)._the digitized
representation of the ongmal handwntten input of S1 and
10 S2 is graphically drsplayed as a smgle continuous
handwritten input to’the user, . bemg Jomed at point 3,
wherein the Joxned S1 and S2 represent smgle discrete
segment Sx, Preferably, the recognmon of Sx is displayed
in close juxtaposition to the digmzed representatxon of the
15 joined handwntten mput of S1 and S2. This preferred
embodiment is apphcable to the teaclnngs of the inventions
regardless -of the writing axis, wntmg dtrectton. or nature of
the handwritten input by modrficatron of the coordmate
systems
20 - Referring now to FIGs 8 through 11, alternative
preferred embodnnents of the ‘present invention are
‘graphically - ﬂlnstrated “These alternatlve preferred
embodiments are presented for tllustratxve purposes, and
_ in no way exhaust the various preferred embodiments and
25 alternative preferred embodunents of the teachmgs of the
- present invention. FIGs 8 and 9 ‘represent an embodiment
of the present. invention substanttally similar to those
- discussed in FIGs 1 through - 7, however in this embodiment
. the handwrrtten input represents eharacters, the * writing
30 axis is vertical, and the writing dnreetxon_ is vertxcal In this
~ alternative preferred embodiment a selection input '
instructing a join is received. The handwritten inputs Sj -
and S2 are Jomed to form smgle continuous segment Sx , of
handwritten input , as illustrated in FIG 9. The single




this preferred enbodi nent, the recognition for each, S 1, S2, EP’G?;%
di spl ayed tWa858er (130). Preferably, the recognition of St

i s displayed in clos gwwa@ﬁ ti ogt o0 a digitized representation of

t he original handw VPF Cemaoppsisof Sl and S3, as described previously.
Once the recognition is di spl ayed (130) the user may select to input, or

edit (140), the displ ayed recognition (130) of S1, S2 and S3. If the user
does not 30 ent econtinuons: segmentp Sy ais ennrecognized dingb Idispldyedr teeach

el boti on i nput i I ey o GHPE GEVIBAS b nbstam LY Be) sk ifhper | .

ol h
an instruction toaﬁoliu elmHGSt “lnth!mlghegnent s S1 and S2,

96/ 15506 now to lﬁ95/ 760 9 a single
conti nuous di screte segnent >% I'sS Torme erred odi nent. of the
present inventd on® ments & eéh@oﬂrﬁﬁeﬂi JXEVﬁn §t ﬁﬂbﬂﬂ!ﬂl@m stmijar

digitized represemqhbg@ ﬁkgﬁm@'ﬁlgﬂﬁk Pansohght 70 i tepréfentddand 5 S2
's graphically di ow ver m this Se'x?x%oﬁu%%ﬂ%' e handwritten input

represents characters, the writing axis is right to left and

the writing direction is vertical. In this alternative

10 preferred embodiment a selection input instructing a join is
received. The handwritten inputs Si , S2 and S3 are joined
to form single continnous segment Sx , of handwritten input
» as illustrated in FIG 11. The single continuous segment Sy
is then recognized and displayed to the user, or input

15 device, in substantially the same manner as illustrated in
FIGs 1 through 7. |

It will be apparent to those skilled in the art
that the disclosed invention may be modified in numerous
- ways and may -

20 assume many embodiments other than the preferred forms
particularly set out and described above. Accordingly, it is
intended by the appended claims to cover all modifications
of the invention that fall within the true spirit and scope of

’ the invention and its equivalents.

25

What is claimed is:



handwritten input to the user representl ng the single conti SosHaS60 €L €
segnent SWOISSM so FIGs. 6 and 7. The—stmgte TONTi nUOUS dlpggipete segnent

Sx is analyzed by the handwiting recog%,gg&gmgmqe uting on the PDA,
or 10 other device, 160, in accorance ing recognition
nmet hod described previously 120. The teacf resent invention may

be enpl oyed by a variety of handwiting r hods. The

recognition for Sx is di spl ayed to the user 170 Preferabl y, 15 the .
recognition of . Cl ose oS t Q. a digitized '
representation 31‘ ‘bhégf#\%&a*e? ﬁ‘(‘ig‘d &Jﬁ Pkﬁﬁ'l fs%' 8as descri bed
previ ously 130, input,ocomprising e stepsSoftli gltlzed represent ation of the
original handwi tten‘}.b Fwe“@g described in 155 Once the 20 recognition

er

of - Sx is displayed 1 may again enter a sel ectlon |nput 180, and
may enter a @ epeat sel ect e nimshtucﬂ;ompmmgtm gesies ©f datd anot her

di screte contin rm(awal %}% S? wg.ﬁ .there is
anot her such seg acco ance V\nﬁn preferre E@Y od of the
present inventi &R user may continue with one or nore selecti on i nput-

instruction to join until rbaggﬂma RPorde"$hat %ﬁ@glﬁnfﬂjw rthenstruction or

there are no indi VI. d%itl han (‘;Jr?t'ttgnc%]tlllpuous segrrents remaining to J oi n.
10 _ dxsplaymg ‘the recognized words.

“ receiving - user selection mpnt,

_ Teceiving user. input .comprising a join mstmction,

upon receiving the join instruction, aitomatically
Jommg at least a selected series of data pomts that -

15 correspond to a first recognized word with a second! series
of data points that correspond to a second recogmzed word
to provide a joined series of data points;

' displaying a new recognized word ‘that compnses a
recognized word that corresponds to the Jomed seties of -

2 0 data pomts. ' '

N O D L



Ref erring nowmowe155%6s 2 through 4 a graphical 30 representation, 158814760
described in FIG 1, is given for a preferred en‘qgiglgﬁg@cr];asgee},ne 43k S

enbodi ment the discrete continuous segnents Sl, recogni zed
as separate segnents Sa, Sb,. and Sc. is is |II 2. The
dotted lines surrounding S1, S2, and S3 are prOV| 5506

PCT/ US95/ 14760 10 for illustrative purposes only to I dent i fy nore clearly
the discrete continuous segnents that, conprise Si1, S2, and $3. Sa, Sh, and

Sc represent the rdcdy rﬁsgufacxlntwnaymsmm @fehﬂllmtlﬁn 130) for
S1, S2, and S3 respy é‘@ﬂn?n eth'é stéffslof: Or i nput device, is given the
opportunity to ente sel I nput i nstruct ion (FIG1, 140). If the

user, or input device, EA61 8¥%g~a join instruction input, then in accordance
with a preferr§d enbodi ment g¢lectrénicrddte coniprisings asseriestof afatdl and S2

Tustrated in i @OIFS bty Coeraohd RECHE %@5%&?@&3@ Bty ed as o
si ngl e continuous almdcrete segnent according to the
digitized data comprising at least one [one or
more] blocks of ink that corresponds to an original
10 handwritten input;
recognized words that correspond to the
" original handwritten input;
displaying the recognized words;
receiving user selection input;
15 receiving user input comprising a join instruction; -
upon receiving the join instruction, automatically
- joining at least a selected series of data points that
correspond to a first block of ink with a second series of
data points that correspond to a second block of ink to
" 20 provide a joined series of data points;
displaying a new recognized word that comprises a
recognized word that corresponds to the joined series of
data points.

L



handwiting recognition method executing on the input device. The
recogni ti owo#6/18806i s di spl ayed to the user or 15 i nput deviRITUSISA$7EP o y
the recognition.of Sx is displayed in close juxtaposition to the
digitized representation of the original handvvrittza i nput of S1 and S2, as

illustrated yjn FIG_ 3. Reterrl na now Lo F1G 4, §i f! addi ti onal selection
20 I nput i st r uctREGHRIVE J BF the u Loput device, and the
i n i nDISCHETE GONTINKVSSERMENTR us  di

input is a |j crete segnment Sx [assigned
t he val ue Sx ngtﬁﬁx in FIG 1,
190)] is joined with the disfrete contj Prsrpwaspey :
fornms a 25 new singl gf@orti nuous dis¢

|
, ONE QR MDRE )
as the recogni zed segnent Sx2, where Sk2 = SxI¥
val ue of Sn is now assi #etN{ he val ue pf Sx and 9
assigned the_val ue of + &t ), ———— R —
enbodi ment i | HiSRIAYHECAGRAION GRS F1SG 4. AS BEPARATEQNi tion of Sx2 is di spl ayed
to the usér,{or input device. I\MrdNﬂ)eferably he recogfition of Sx2 is
di spl ayed i n} cl oseDiSCREEGCONTINUDUSISEGMENTSIi gi t | §ec~representation of the

joined handiritten SWM@S@J.[SQ@@ to S1 gnd S2), and the digitized

representatipn of the

/- 145
DISPLAY RECOGNITION OF S N S (N+1)’S Ny

AS SEPARATE DISCRETE CONTINUOUS SEGMENTS

/- 15

DISPLAYS;NANDSN+1

ASASINGLEOGWMJOUSSEGNENTSX

160-\

¥

DISPLAYFlECXJGM'I'IONOFSXAN)S‘,““2

AS A SINGLE CONTINUOUS SEGMENT

[-185

DISPLAY RECOGNITION OF S x,S ..AS SEPARATE

, Ne2
0~ lYES DISCRETE CONTINUOUS SEGVENTS S , 8, -~
REPEAT WHERE DISCRETE CONTINUOUS
SEGVENT S ~SINGLE CONTINUOUS SEGVENT e
S, AND DISCRETE CONTINUOUS SEGMENT
S 1 “DISCRETE CONTINUOUS SEGMENTSS FIG.I




WO 96/ 15506 ' PCT/ US95/ 14760 11
ori gi nal hawdves/issasn i nput of S3 as illustrated in FIG 4. THRCTSISN4$%Be of

the preferred enbodi nent of the present invention illustrated in FIG 1
through 4, allows a user, or input device, to repeatedly join an infinite
amount of 5 discrete continuous segments,2£8, Sn+l, Sn+2, . .. etc., to

repeatedly forma single continuous discrete segnent Sx. Mre preferably
the user, or input device, can repeatedly join an infinite anmount of

di screte continuous segnents, in either a positive or negative direction,
i.e. Sn, Sn+/-1, Sn+/- 10 2, to repeatedly forma single discrete segnent
Sx. This preferred alternative allows the user a variety of editing
capabilities. Referring DONto FIG 5, an alternatiﬂﬁ preferred enbodi nent

of the present invention is graphically 15 i ustrated. This alternative
preferred net ' ' — ' Fl Gs
1 through 4. wever, in accordance with this preferred alternative aguser

may sel ect one or MDrEUMSTrefe cogti nuols™ SEGNENTS™ID bE T o med y of
exampl e, in | ! ro

o, L,

e S fmw e e o—
— g — iy — . — —
[ il il e |




. 20 FIG5 assune the steps illustrated in FIG 1 as 110 through 130 are
substanti alWQ9i$806ar. |In this preferred alternative, the a REIUSIFI46A i on
input is received and the selection input is a join instruction (refer to
FIG 1, illustrated as steps 140 through 150). However in accordance wth
this 25 preferred enbodi nent, the join3ygstruction of FIG5, is an

i nstruction to join discrete contlnuous segnent S2 and S3 sinul taneously
with S1. [In this preferred enbodinment S2 - Sn; S3 = Sn+l1l; and S1 = Sn-1.]
Thereby joining nore than two discrete continuous segnments to form one
continuous 30 discrete segnment Sx. The continuous discrete segnent Sx is
then processed in a nethod substantially simlar to the nethod illustrated
in FIG1 as steps 140 through 190. An advantage ciaﬁlﬂ s preferred
enbodinment is to allow the user to join an i e anount of discrete

cont i nuous

or negative flirection, Sn, Sn+/-1, Sn+/-2, etc., sinultaneously to f
single ] rFTTTTTTTTTTTTTTT —TTT rEeTe

e m — o G — — —

|
I
|
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!
I
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|
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continuous discrete segnent Sx. This preferred alternative user
a variety 8yoaﬁ?§$ﬁg capabilities. 5 Tur ni ng to%kkégﬁﬁhgﬁ% 7,
a preferred enbodi mrent of the present invention is graphically
illustrated. In this preferred enbodine ? upon sel ection of a join
instruction (FIG 1, 150), the digitized €$ﬂesentation of the origina
handwitten input of S1 and 10 S2 is graphically displayed as a single
continuous handwitten input to the user, being joined at point J, wherein
the joined S1 and S2 represent single discrete segnent Sx. Preferably, the
recognition of Sx is displayed in close juxtaposition to the digitgzed
representation of the 15 joineg handwritten i npui—ef0Sl aniﬁ?;/’Th3s
preferred enbodi nent is appllca Pe~yo0 the teachi gs of t he ialentions
regardless o the WITing axis, Witl direction, nat e of the
handwritten t by _D'D_dJ_fJ_QaI_[ n ofL ,c.o_Q,r_dma;.e_sy

Referring now \Flbﬁ 8 thrgugh {1,; al tganatjve prpferred epbodlnent of

t he present |nventi are aph|¢ahly i f 1ju ated.| These glternati
preferred enpodi nentg ar resenyed f oy ftragiye purposes, and irf no
way exhaust }he vari pus g anbop s angd P5 terpative prferred
enbodi nent s Pf the te

[ S T,

|

(I
t
I

FIG.6

FIG.7



present in FIGs 8 and 9 represent an enbodi nent of
I nvention W‘gé{g#ﬁally simlar to those discussed in FIG 1 ?Eroug @’t

however in this enbodinent the handwitten input represents characters, the
witing 30 axis is vertical, and the Qg%&ing direction is vertical. In
this alternative preferred enbodi nent a ection input instructing a join
IS received. The handwitten inputs S1 and S2 are joined to formsingle
conti nuous segment Sx of handwitten input , as illustrated in FIG 9. The
single W96/ 15506
PCT/ US95/ 14760 13 cqnt

|nuous segnent Sx s then recogni zed d displayed to

the user, or input qe n_su ant i IIy the same manner gs il lustrated
in FIG 1 through 7, efer 11 an 5 enbodi nent of
the present inventign  substa®Mially sim Iar to t ose discussed in FIG |

through 7, is repre edted However in tHis enbodlnent the hgnhdw Ltf®n i nput
represents characte sl the witing axiss s right to left an
direction is vertic 1 In this alternatwve

(2]
N

- N

FIG.9



10 preferred enbodi nent a selection input instructing a join_is received.
The handw i WQ@/158Muts S1 , S2 and S3 are joined to form si ngPeEEWWGous
segnent Sx , of handwitten input as illustrated in FIG 11. The single
continuous segnent Sx is then recogni zed and di splayed to .the user, or
input 15 device, in substantially the sgpg manner as illustrated in FIG 1
through 7. It will be apparent to those skilled in the art that the

di scl osed invention may be nodified in nunerous ways and may 20 assune
many enbodi nents other than the preferred forns particularly set out and
descri bed above. Ac ' O clains to
cover all nodificatifons of the inventionfthat fall within thg true spirit
and scope of the inention and its equi vl ents. 25 Wat is cfainmed is:

14 1. A et hod for fﬁgilitating recogrg tion of handwitingfi nput,
conprising the stepq of: ' 100

N
/)E
T

 FIG.10

At

FiG.11



recei vii{g el ectronic data conprising a series of data points that

recogfi zed words that correspond to the original hangWsitg8%14780Ut

di spl
‘a J

EE | n
EER st
P/ ints
prOV|d
-on the
word t
of dat
handwr
conpri
handwr

corr750nd t0 anNaRRMATONRENSWAREHC REPORY | 5 InGRRALapgiAEon No.

ayi ng the recognlzed wor ds; receiving user seledtion I nput conprising

|nstruct|on on recerving the 0|n |nstruct|on automatically

o] Bex “%EI‘EH‘?G"%‘%‘PF 8t s that correspond to a

plorti on of or| ginal handwitten i nput WI t h a second series of data
t hat T techpivall featuressmentionazbint thenatstraot dginotlindlade \ar reference sggit t o

o Detwbsre pafetithéses (PCIRRalP 8! IHy). Perfom ng a recognition operation
| oi ned series of data 15 points; and di splaying a new recogni zed

Hat conprises a recogni corresponds to the joined series
a poi n{TE. 15 2. QWM@m l'itat Png recogniti Jon of

iftten input conprising the steps of: receiving electronic data

si ng a Fhe pessent indentiopprovides ratserowitk the ogtion of rediting) haadwritten

i [t tifput (100) such that user may elect to join or combine one or more discrete

continous segments (S1, S2, S3), or blocks of ink, to form a single discrete

continuous segment. The joined segments are then presented as a single discrete
segment and analyzed as a single discrete segment by the method of machine
recognition of handwritten input being employed by a device that functions to

receive handwritten input.
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5 generating digitized data conprising atgl fipiite: @iged kmab papkd ..
:that corresponds to thé original handwitten iap @gagggputjﬁggeﬁd&qgr@a@egg@a
wor ds t I the original handwitgen "ﬁp}ﬁg(sﬂj @%Lagy-j:_r}g gdped .o
fecog”iH W\cﬁﬂﬁﬂﬂ l“f receiving user sel eCOR eONDI i 589 7 thOhdped ..
I nstruct UPOM recetving the join instygctign, autonmatically joining at

| east a selected series of data points that cofres Lr.sity Al of
ink with a second series of data points that c‘rm&f MOIA‘“ _--Mrk
of ink to provi de aij oi nAdnethoddor tdcilitatirg pacognitionléf handwritingeinpohi ng a
recogni ti on operati.on 36 tgﬁ‘?ﬁ%% ned series of data points; and displaying a
new r ecogni zed®BPHSINEANE SR P'ses a recogni zed word that corresponds to
the joined series ofecdiifg BRictoRic d&a comprisifg aRddried, ofdataipotrits ghathe st eps

of : displaying to a user of a character recognizer conputed word, character
or symbol segneoirespasish tesemoriginal handwrlen inBular acter, or synbol segnents

from whi chgt he userggﬁ%rgﬁﬁg%&%@ﬂ%%@wm@; 114t ddifospenBUbaRe WigthalChar act er,

or synbol Segnents : i ne conmbi ning the nunber of conputed
wor d, char act ehandwrigemiinputsegnent s sel ected by the user; perform ng,

unr ecogni zed data cOPPEVRRRITY BogPeE B8RS noa nbmber of

receiving user selection input comprising a join instruction;

upon receiving the join instruction, automatically joining at least a
10  selected series of data points that correspond to a first portion of original
handwritten input with a second series of data points that correspond to a
second pottion of original handwritten input to provide a joined series of
data points;
perfoming a recognition operation on the joined series of data
15 points; and
displaying a new recognized word that comprises a recognized
word that corresponds to the joined series of data points.
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conmput ed word chararc—bee -or synbol segnents selected by the user to 30

-prOV|de character or synbol segnents; and displ ayi ng
t he new Earaoter or synbol segments. 16 4. A et hod,

accordi ng“t o cHa|m1 ein the step of displaying to a user of a
character recognizer conputed word, charac{gr or synbol segnents
representing input word, character, or synbol segnents includes displaying
t he conputed word, character, or synbol segnents. 5 5. A et hod,

according to claim &M&h@d lrortfaemfdtmg :ebognmah@flmdwfmnqnpmorrput ed word,
character, or synbol . a nts corrprl ses di splaying the new conputed word,

character or sﬁ?ﬂ!ﬂr*% @Pﬁrﬁ’ proximty to the input word, character, or
synbol segments. 10 r@c?vm@%ﬁ%ﬂ?@q%@%%ﬁiﬁ&ﬁg‘%%bﬁé@o?ngﬁeb&hf’sfH&? step of

conbi ni ng t he nunbe acter, or sy segnment s
sel ect ed by t heomrespond to lasy onigivaliandwiitken ipyd t he i nput word, character,

o SyThol SCOTent s 1 RLeRY ko iia SS TSl GPIBRE GHo WSk of HRIASH o7+ O

15 synbol segnent e conp
corresponds to the original handwritten input;

computing recognized words that correspond to the original
handwritten input;
displaying the recognized words;
10 receiving user selection comprising a join instruction;
upon receiving the join instruction, automatically joining at least a
selected series of data points that correspond to a first block of ink with a
second series of data points that correspond to a second block of ink to
provide a joined series of data points;
15 perfoming a recognition operation on the joined series of data
points; and
displaying a new recognized word that comprises a recognized
word that corresponds to the joined series of data points.

20 3. A method, comprising the steps of:
displaying to a user of a character recognizer computed word,
character or symbol segments representing input word, character, or
symbol segments from which the user may select any number of the
computed word, character, or symbol segments to be joined;
25 combining the number of computed word, character, or symbol
segments selected by the user;
performing, following said step of combining, a recognition operation
on raw unrecognized data corresponding to the combined number of
computed word, character, or symbol segments selected by the user to
30 provide a new computed word, character or symbol segments; and
displaying the new computed word, character or symbol segments.

. i e replacement sheet
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a display to display to a user of a character recogni zer conputed word,
:charact|mumm!mmluﬂm‘mnts representing input word, character, or 20
synbol Wi ch the user may sel ect any number of the conputed
word, chfardct ér, "orssyrrbol segnents to be joined to provide a new conputed
word, character, or synbol segnments; and agonputing device coupled to the

di splay to conbi ne the nunber of conputed word, character, or synbol
segnents sel ected by the user, to 25 provi de a conbi ned nunber of word,

character, or gynbolA rejhedtacconding do cldime3 adereinithg stepy ot displayirestoes
portions of an original handwitten input data representing th onbi ned
Punber of vor d Sk 8t Bearactar redsebizer SBRAIRY e ERARRnT Vst
recognition pr @@gmﬁt@ rﬁmyséd@ng Wrfput 8 ré Comaraeter\or Symbblegairherits ingludegbol
segnments. 30 .8. . A device according to claim7, wherein the conputing
devi ce pr ocess&lispiaying the coguited yardCharaeerv@l Mol Segmets. or synbol

segnents wigh a handwiting recognition process to provide the conputed
word, character, or synbol segnments. 5 9. A devi ce according to claim?7

wher ei n the di $pl ay Aimgiheg,sacoeedivgtoiciain 3 wheseindhe stem of displaying the
character, or sugbRL,SGHFRoPd, dharacter, or symbol segments comprises displaying
the new computed word, character or symbol segments in proximity to the
input word, character, or symbol segments.
10
6. A method, according to claim 3 wherein the step of combining the
number of computed word, character, or symbol segments selected by the
user further includes combining the input word, character, or symbol
segments represented by the selected computed word, character, or
15  symbol segments.

7. A device comprising:
a display to display to a user of a character recognizer computed
word, character or symbol segments representing input word, character, or
20 symbol segments from which the user may select any number of the
computed word, character, or symbol segments to be joined to provide a
new computed word, character, or symbol segments; and
a computing device coupled to the display to combine the number of
computed word, character, or symbol segments selected by the user, to
25  provide a combined number of word, character, or symbol segments,
wherein the computing device processes portions of an original
handwritten input data representing the combined number gf word,
character, or symbol segments with a handwriting recognition process to
provide the new computed word, character, or symbol segments.
30

This is the replacement sheet
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proximity to the input word, character, or synbol segnents. 10 10. A
-devi ce m 7 wherein the conputi ng devi ce conbi nes the input
Word mnmmum"lmmu segnents represented by the sel ected conputed
wor d charact er,Mors synmb o segnents. 11. A device according to claim?7
wherein the di spl ay is coupled to a 15 hgndwr i ti ng i nput device and
receives the. input word, character, or synbol segnents fromthe

handwriting i nput device. 12. A device according to claim7 wherein the
display is a diggiti A dgv:desacbasdmg(b clain&, Whereih thevcarapuatirgpdeviog to clai m

©7 wherein the dis [ cou dj | zi ng .t abl et and re ei ves the
Fput vord. | charoaesps s Sssenlil, eirdut ord st grE SO b e HtERents
14. A device aagoa Hahdiwiriting| ratognitioh praddssttbepravielel the dommeasdivastdt 0 a
pager or nodem and receives the | nput word, character, or synbol segnents

from the pager CHAragteleOF Symbol segentsy, conpri si ng t he steps of: 10
receiving @ata representing handwitten input entered upon a digitizing
di spl ay;

9. A device according to claim 7 wherein the display displays the

combined number of computed word, character, or symbol segments in
proximity to the input word, character, or symbol segments.

10 10. A device according to claim 7 wherein the computing device
combines the input word, character, or symbol segments represented by
the selected computed word, character, or symbol segments.

11. A device according to claim 7 wherein the display is coupled to a
15  handwriting input device and receives the.input word, character, or symbol
segments from the handwriting input device.

12. A device according to claim 7 wherein the display is a
digitizing display.
20
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di spl ayi ng. a- r-epresentation of the handwitten input at substantially the
. display location !\!m h the handwitten i nput was entered; processing the

dat a tﬂmn\m i continuous segnents 15 representing portions of
t he ha ppl ying the discrete continuous segnents to a

handMW|t|ng recognltlon process to providggrecogni zed words, characters, or
symbol s di spl ayed proxinately to the representation of the handwwitten
input; joining selected recognized words, characters, or synbols 20

responsive to pge OA device s6edrdingtoralaim Fehercirihel dlsplgytlsneodpbd toca t he

handwri ti ng reco n|t|o ocC f ol owln t he, s Qi_ni h
further handw 119! %ﬂf%ﬁce&‘fﬁ?t e 1hg WBT‘{! chape}tg J séﬂrébg)ﬂ g{eg}ne?ﬁg
cont i nuous s_eg mt?lertﬁ ﬁ&fﬁ?‘lﬁbm t he words, characters, or synbol s j oi ned
by the user in ructlo I spl ay anot her recogni zed word, character, or

synbol proxi mate to the representation of the handwitten input associ at ed

W th the wards C&wé& r@p gmb%h%ﬂmeba:sbmaa%bpléa%&ctlons

16. A nethod, 1éonpr| Si ng recel ving data representing
handwritten i npageeot moelénaandge@elves thenippak wordsrthagactpr, 07i sygkel

represent atlonsgémtewsﬁ %'[}a}g%?or?q%ﬂem

15. A method, comprising the steps of:
10 receiving data representing handwritten input entered upon a
digitizing display;
displaying a representation of the handwritten input at substantially
the display location at which the handwritten input was entered;
processing the data to provide discrete continuous segments
15  representing portions of the handwritten input;
applying the discrete continuous segments to a handwriting
recognition process to provide recognized words, characters, or symbols
displayed proximately to the representation of the handwritten input;
joining selected recognized words, characters, or symbols
20  responsive to one or more user instructions;
reapplying the data to the handwriting recognition process, following
the step of joining, without further handwritten input data; and
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proce55|ng the data to provi de discrete continuous segnents

;represemﬂ"muﬂm Bm;l““] the handwitten input; applying the discrete
continu handwriting recognition process to provide
recogni z&d Worls," ciardcters, or symbols displayed proximately to the

representation

of t he handwrltten I nput; 19 j 0i ni ng one or nore

sel ected adj acent recogni zed words, characters, or synbols along the
witing axis responsive to one or nore user instructions; reapplying the
data to the handwri tapplying jaiped tdiscrefe comtiiouscdgmentg representipgdhe| oi ni ng,

Wi t hout furthe
di screte conti

IS, Sarkbils SoimBdh Toin8ltyiRe sserinstARBots B ey s o

synbol s to di spinsthérnrecbghizedeesrd| charactarfor spabarp@ximate oythgol pr oxi mat e
to the representation of the handwitten, |n8ut assomated wi th the joined

wor ds, char act deRresghtalionef the de!E"P“ inpu

for d| spl ayg ng

assqaiated ywH the werds, 4 di spl ay
char£RERS ¥ 'SP Rindthby the LiEENinkiaetonsand processi ng

circuitry programed to provide a handWwriting recogni tion process through
whi ch data representing the handwitten input is processed to provide

recogni zed wor C he 5 di spl ay, and programred
S uor el eoriBrgHE R Steb df

to join selecte

10

16

20

25

receiving data representmg handwntten input entered along a
writing axis and displaying a representation of the handwritten input;

processing the data to provide discrete continuous segments
representing bonions of the handwritten input;

applying the discrete continuous segments to a handwriting
recognition process to provide recognized words, characters, or symbols
displayed proximately to the representation of the handwritten input;

joining one or more selected adjacent recognized words, characters,
or symbols along the writing axis responsive to one or more user
instructions;

reapplying the data to the handwriting recognition process, following
the step of joining, without further handwritten input data; and

applying joined discrete continuous segments representing the
joined words, characters, or symbols to display another recognized word,
character, or symbol proximate to the representation of the handwritten
input associated with the joined words, characters, or symbols.

17. A device, comprising:
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responsive to user insﬁructions and reprocess in the handwiting
_recognition- process pbrtions of an original handwitten input correspondi ng
to the jOIned aracters or synbols to provide anot her recogni zed
10 18 A devi ce according to claim 17 wherein

wor d,

t he d| w e recognl zed vvordszocharacters, or synbol s where the
user sel’ects mhlch of the recogni zed words, characters, or synbols are to
be joined. 15 A devi ce according to claim17 wherei n the anot her

recogni zed word, Char nﬁg i‘gr%ﬁ ggmgatﬁe;%wht@nsﬁ A'hahd@ritteRihpot; aRd. A

device according to c data is received froma
handwr i ting input derdcessingeeireuitry nrqmmw%wm%athﬁmwm d17 wherein

the data is refeg;oﬁlﬁﬁl?fn \Aﬁ‘@cgsg 'trﬁﬁhbﬁa i Fpresen ﬁd\ﬂﬁﬂéﬁ% ut

according to c ais receilved oma |g|t|2|n
tablet. 23. A«sqmcesseztmpmvmp tamoghaemwmdmehmantara,eowrabcnlg tedhei ved

froma 3 p gg p%y, ang programmed to join selected words, characters or symbols
responsive to user instructions and reprocess in the handwriting
recognition process portions of an original handwritten input corresponding
to the joined words, characters, or symbols to provide another recognized
word, character or symbol.

10
18. A device according to claim 17 wherein the display displays the

recognized words, characters, or symbols where the user selects which of
the recognized words, characters, or symbols are to be joined.

15 19. A device according to claim 17 wherein the another recognized
word, character or symbol is displayed on the display.

20. A device according to claim 17 wherein the data is received from a
handwriting input device.

20
21. A device according to claim 17 wherein the data is received from a

digitizing display.
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i ce accor di ng to claim17 wherein the data is received froma
.scann ﬂﬁm mﬁﬁ" mp A nethod for facilitating recognition of
handwr k ! rising the steps of: receiving electronic data
conpri sing a sérids of data poi nts that correspond to an ori ginal
handwritten input; displaying the originalgpandwitten input; 15
recogni zi ng words that correspond to the original handwitten input to
provi de recogni zed words; displaying the recognized words in juxtaposition

to the origi nalzmanwrdevrceradcamm 26 SlawRaf7 dhkyein tha dath W febeivBd fRIrG nal
handwr i tten [ n .Wwherein, upon executlon of a split command splitting the

ori gnal ﬁ"gtféhq nput to provide split handwitten input, the
recognized mords are split and displayed in juxtaposition to the split
handwitten input. 26. The nethod of claim25 wherein the recogni zed words
are displ ayed {2heat/h deWisessicotding telalaimt bhwherein thedata isaeceived fromet hod

for facili tgtl %de?%?%b&érﬂp of handwriting input, conprising the steps of:

24. A device according to claim 17 wherein the data is received from a
scanned image.

10 25. A method for facilitating recognition of handwriting input, comprising
the steps of:
receiving electronic data comprising a series of data points that
correspond to an original handwritten input;
displaying the original handwritten input;
15 recognizing words that correspond to the original handwritten input
to provide recognized words;
displaying the recognized words in juxtaposition to the original
handwritten input and spatially aligned with the original handwritten input
wherein, upon execution of a split command splitting the orignal
20  handwritten input to provide split handwritten input, the recognized words
are split and displayed in juxtaposition to the split handwritten input.

26. The method of claim 25 wherein the recognized words are displayed
beneath the split handwritten input.
25
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recei vi ng el ect roni c data conprising a series of data points that

.corresp handwitten input; 5 di spl ayi ng the
origi naﬁmu"wumﬂmlmﬂlt recogni zi ng words that correspond to the
ori gi nal "haridwti t¥en® i fput to provi de recogni zed words; displaying the

recogni zed words in juxtaposition to the Oé%gi nal handwitten input and
spatially aligned with the original handwitten i nput 10 wher ei n, upon
execution of a join command joining the orignal handwitten input to

provi de j oi ned grandvx imdtRBd ifopticilitatigy fea@?gnibﬁa_ﬁ HedhaitivgEinp O, Rofhpidthg
di spl ayed in juxt ,%Ffm tion to the joined handwitten input. 28. he net hod
of claim27 whdh@; Fﬁﬁef-recogni zed words are displayed 15 beneath the

joined handwitten iaBgiing electronic data comprising a sefies of data points that
correspond to an original handwritten input;
5 displaying the original handwritten input;

recognizing words that correspond to the original handwritten input
to provide recognized words;

displaying the recognized words in juxtaposition to the original
handwritten input and spatially aligned with the original handwritten input

10  wherein, upon execution of a join command joining the orignal handwritten

input to provide joined handwritten input, the recognized words are joined
and displayed in juxtaposition to the joined handwritten input.

28. The method of claim 27 wherein the recognized words are displayed
15  beneath the joined handwritien input.
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23

Abstract of the Disclosure

The present invention provides a user with the option of
editing handwritten input such that the user may elect to join or
combine one or more discrete continous segments, or blocks of ink, to
form a single discrete continous segement. The joined segments are
then presented ‘as a single discrete segment and analyzed as a single
discrete segement by the method of machine recognition of

handwritten input being employed by a device that functions to
receive handwritten input.
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