particularly, the present invention relates to an int
HANDWRI TTEN KEYBOARDLESS- ENTRY COVREHdzfags,y mBnkbulae i pu ahdnt ranef€nidedfice on which te
relates generally to a keyboardl ess_j t_systemto conput er . - and en
conbined with a central processing ﬁénnl'r}'?’?e o%gminergfbﬁ'é (fl“ggg“@ﬁtﬂ? E’f)rﬁ)n £554 by wri
system More particul arl yalphasuperdceont anpvether ocharebtenssand symbols by !
informati on storage, manipul ation aggikanste Vi y&g{c t béh. 1
conput er commands and functi ons canE%le ent e&egs(t:)@ 5‘/??"(“?% a gﬂtan(g?rg)ris%go?“ f
any other characters and synbol s byemkpddment; she, If@ns¢teensindlydesy s fransparent tou

I nput/ Qutput (1/0) screen. In a piRrpordtddCoR0L Hiibbeididal P si8E CRitput display
i ncludes a transparent touch screen incorporated over a substanti al PI at

I
out put di spl ay. The present inveRt98SAt|iRveREian: 42 ditscprefssetd REH?‘}/’i“Se“& is a se
sel f-contai ned conputer system but gépudls @ybtélf b NeadS aPsdd ik 10k ks @O péripheral
host conputer. Large anounts of infornmati on and sophisticated applications
software are now avail abl e on convefif1*R&T* keyboard conputers. The
utility of this information and of appli cat Large anbwitiseof dinlf ordit 101 esxidl yophistica
increased if text and data could be - 2 t ppli i
sof tware mani pulated by witing in 3"_?11(%?%%‘!" Pa%%ﬁgﬁ&g%fgcﬁwygg#lggﬁf at conventior
di splay. Thus, there is a need to at¢mputerss ut iThet ytidiityoofpshis infetmagiion)\and of
to be [err] for use by non-keyboard i Pl Y hs. i
need for a portable conputer systemsﬁldgtgpél ?F?gmevé%%ﬁ 1r“-eq}lg@é\ez:lfb?fe(?‘]'é‘(a fnd data
accurate, inexpensive and permts use while standing or wal king. One way to
reduce expense and size and increase utility is to enploy a keyboardl ess
entry system such as a touch screen. However, this type of input device
does not easily allow accurate detailed input within a real tinme framework
with high resolution in a manner which is famliar and natural to the user.
Many positioning technol ogies can be used to neet the requirenents of the
position sensing input technology. Essentially these requirenents include
accuracy, resolution and speed. The technol ogi es include: nechanical,
el ectrostatic, electromagnetic, acoustic, optical, and inertial. The desire
inthis systemis to have its use as simlar as possible to



.. . . reairemengf of the position sensing input technol
witing wwth pen or pencil on papgr. e problemis proximty -- a pen on

paper only leaves a trail when act uEkssrtirlt¢pntiace. répnyeséntdhidaelude accuracy, re
t echnol ogi es require an additional "gen down" sensor which is awkward to

use in many commercial pens. Anot hePPPtdbl hfi EeRPPLPHFBaARFIRde: Beqhapical, elec
leaves the same trail independent Of)W{ddmignéfi €acdBdtcOf of€1R3¢, and inertial.

t echnol ogi es have the position detector displaced fromthe pen tip, so pen

angl e causes erroneous displ acenent $n Beimsystérese gerlaval ips olvecas, sindiar as po:
t echnol ogy has nunerous advant ages and_di sadvant ages in Si ze

) the pen: , |
wei ght, shape and whether it needs f‘B‘B’e"gpS\?v‘é’Pe‘Ef“aﬁB/%ﬁm\(ﬁ}r%‘B,”&Eﬁ' ( Fpet Reeblen |
Wi t! ng surface: FranSpar ency, Sm)OLhnE%n "ofxeféﬁ'er aﬂﬂy mﬁbbgra QaiPlwvhen actuall:
physi cal contact is needed (as opposed to pressure transmtted through
overl ayi ng sheets of paper). - 3- MAnnAfodhesé techholagilesi reghidevan axidfipional ")
viewi ng and processing |large anmounts _of infor ion. are known. .Most enpl o
optical, magnetic or solid-state el 55??%%"&85?3#%@51‘%%%?% B85S (5 5‘%&3?"'“;/““1 ‘
II'lustrative of this body of art isablothePdrebient iboOrLingt on LOCABe L £dVes t!
di scl oses a portable el ectronic book configured to provide sel ective page
by page call-up of |arge anounts of infependengaet wriliing apgdgs Manynoh theae techn
solid-state screen. The preferred eq:‘godi rrﬁtrlt. in,the Rubi.nc m.patent U550

n

i nsertabl e hol ographic card, which mﬁ RY PR %eetv'gfgf RaME pag'és §y pen tip,

text indigital form as the miin skaudge d¥rdnsouRdRspLatément€Vi Geyond these gene
however, does not allow new information or text to be entered or

mani pul ated. In U S. Patent 4,016, 54achctechpodogy, hascpunerous sfyantages and disadv
col lection systemis disclosed whic oys a sol.id st - _dom, A

Memory (RAM for its primary msrmry.rh?T |°s¥;'é‘fenﬁ”\hh'|§%ﬁh§?§€]}]ﬂ’§eggg VHetREr it n
conventional keyboard for data entrpowepedlianayeetvadedd dnd1qny-tie drpoirgBletace:
data storage and transm ssion system as well as an LED displa 'and vari ous

| nput/ Qutput (1/0 connectors. U.S. tpansparencyg7smopthnesss; Jfrelf|.sandwhether or n

means of converting handwiting intq character _data through e _of _.a
conput er system The disclosed i nveﬁfpgﬁceg“bﬁgee%%ﬁ'ﬁa? I fesh& Bi€ssire” transmit

overlaying sheets of paper).



. , ccllection system is disclosed which employs & scl
pattern matchi ng and does not enpl @y any coincident display technol ogy.
U. S. Patent No. 4,491,960 to Brown sHtowcgehsiiitmoryt RNy Higy|itecpuigaryi mepory. 1
systemin which an array of image Points, jin the formof a raster lin
sanpling, is converted into segnent-“%ﬁ%eﬁt‘ﬁﬂ{ 58t 8 m‘éﬁ%”e‘ﬁf ?f’fbe"’r‘ég orgaata ¢
conpr essed to obtain tOpOl Ogi c feat uggstedhiceha aa0at hera ﬂaaféb?l@ddl\ii I%tarage and ti
| ogi ¢ tree decision nmechani sm -4- U S. Patent No. 4,262,281 to Buckle
et al. discloses a handwiting recoghyttiesm aewedd agihn &FRdiFpday AFoMRFANS 1nP
is for use with a host conputer and n el oy coi nci dent di spl ay
technol ogy. U S. Patent No. 4,475, ZSgP@ \?gnnﬁar%ﬁgdonk di scl oses a text
editing apparatus. The '239 patent calls for ¢le psterf 3paprEr73asta Fradk diisclose:
for the entering of editing functions and requires a conventional keyboard

for the inputting of text. U S. Patefenverting dumdysi tifigg it \fhagacke dpey ghrougt
pattern recognition system The syst i esli d f i b ad
instrument. U S. Patent 4,520, 357 tog@é@legbg g}}%ét al” ugggiéq%geg&g%%b%s base:
el ectroscopic informati on di spl ay anfaetdrnymsyaiiag ahd [dows i ietn@mplon wsy coincide:
The di scl osed enbodi nent does not claimto have the speed or accuracy to

enabl e handwritten character recogni tFEHCIRGHi tional prior art which

di scl oses portable elec- tronic devices that provideetiande £de4Ntso Ao Brown show:
various types of stored information include U S." Patents 4,218, 760 to Levy;
4,4115,486 to Laine; and 3,932,859 t eyibolalredegniction| system irewhiehdan array of im

Kriakides et al. patents pertain to electronic dic- tiqgnaries, while the tod :
Lai ne patent discloses a programmabl &t Ao ef gh FRERET ddpe SSATPIARI (G CBPVETted :

these devices disclose the use of a g{'meidt 160k d GRYER alr@ EiRerBal &M Sompressed
4,071,691, 4,129,74Z, 4,198,539, 4,293,734, 4,302,011, 4,353,552, 4,371, 746
and 4,430,917 to WIIliam Pepper, Jr. topsliogis fedturds whichnste rihehusnalyzed with a

interfaces using finger touch are disclosed. The preferred enbodi nents in
decision mechanism.
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each of these inventions |ack sufjiefiirespud@sandieegdosehdsen empadimens does not
handwitten character recognition th %hgtyr_l us and are_de |gne&fe8%a§é“hr§rtten ch

purposes. U. S. Patent 4,318,096 to Tf"e%per et {EAERRY the*Tte
conductive styl us. The ' 096 pat epdcdepitfélS t 0 graphi c design and al |l ows

line width and line intensity to vary by applying pressure on the stylus

with the results displayed on a conventi on_aIAGéRTi%‘?ﬁfleéﬁ?" ary whighydipgloses port
3, 699, 439 to Turner .and U S . Pat ent tx46nQ§5ﬁZ\?16cetso%:%-ﬂ %@E\F e qlargé Sagogaﬁ§ oth\Qariou
met hods for electronic position sensing through e Use of a pfobe. e
invention in its various aspects i SstiafeingffdrhratDen appended.sl apatente #/B16H760 t
reference should now be nade. A preferred enbodi nent of the invention which

is described in more detail bel ow wFt$tiPefB$ sfcbainei #ad i AnB2® onprinjdges et
a uni que keyboardl ess conputer syst e g phit '

and di splay Handwitten Synbol s andE{:U usggt %a‘%éﬁgﬁt‘%‘rbhli’o %%gf%?‘%%g%éem electrs
Synbol s and, if desired, to execut etbsharieg, fulidei thes Lpiné pankent cilsdlbosen) a progr

Synmbol s, quickly, easily and at reasonable cost. This preferred enbodi nent
includes a conputer housing with a FPIavigiep| zapipden sysremni dRne ek shesp fevices
"wite" with a stylus, and has a c idd LYndeseodissgusiandw i tt en

Synbols witten on the panel with ?‘Egps#yﬁu}s‘ and conver “themto di spl ayed

Font Synbol s, and/or to execute Editing Funcln ans. Pitenksi4,073, Bhbdl, 329,747, 4,1

with a mnimum of technical conplexity for the user. Mce .the
keyboar dl ess, portable conputer is f# d3% 14 3CR O s #r 238 i 57Ror frat 0 A4 ARd €. 42

appl fcati ons sof tvare, information pochsal bugker CIP. Narised o HIORMStne-nuns

to without requiring skills or know edge re ed to state-of-the-art
conputers or other~data source. Theirgafdngér tvachfarehdiscimsedt e Theopoeferred en

of the apparatus enhances the utility of the conputer for_keyboard oriented
individuals. Its portability also aFKER\/s"fi these ggvﬁ’é?(?“i’nlh'%l'i“ £15i5m% spapd and

settings in which portable keyboar dq,¢ofiP#agher Atendtiitatter HecbbfitdfonObith & sty!
i npossi ble to use. For exanple, a multiplicity of

designed for other purposes. U.S. Patent 4,318, 09¢
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-6- blank, fully or partly conpl et ecﬁ'"?‘btreﬁstws%a’étF8P'éasymﬁ°%%@nﬂbrﬁfaﬂfseired to
conputer nenory. In a hospital, stfeeesfonsfpmhamttocﬁdiaingrsyhbom,oqutmu, easil
the nenory of the portable corrpute eaS b? %Q Py a nurse as the nurse

makes rounds and rel evant data, such ' fessure, tenperature, etc.,

can then be entered manually with a stylus. ThItHeBEefGGﬁ‘b@Fwi@PnéxipahHw a comput.

forms can then be down-|oaded intoaaffﬁmaa%momaeenwmaya ubBf may "write" with
requi renents of the position sensing input tech- nolo are accuracy (Point

to Point), resolution (absolute pod®fibiFpPahidispetri 'GF‘&“HPS Handwrifiten §yphyls wril
to adequately define the witten StpafkP iRh thRCOGNIE Ay B it Shen 06 dtibmayed F

recogni tion apparatus and nethods present|y used des ri bed bel o
present mni num requirenents are: gff’r Ta k9 Wcﬁt"lfgiﬁﬁ (i H‘)ity'v E‘{itf"g Symbe

resol ution of 0.375mm (0.015 inch) aandwsmeeohIMmﬁﬁQfF\fadhhscalekoﬁmdy for the us
This accuracy allows a 6rrm(1/4") W|th QY t
Points along a Stroke of a snall ?D ss’r ggot[ utlleo%w[fr ov a loaaded with' che dee

positioning of the symbol to wit h| rinfmaplmlasdonppd-ip#emmsqﬁtyptayi@for@égion an
pixels to 225m (9 inches). The spegd pﬂmf aheﬁonamon@u;eqﬁmmgssipns or
a rapidly witten single letter (1/3 second nbodi nent of the present

i nvention conprises a transparent |fﬁéafedséPe%ﬁ*Pteﬁef‘tth%’%eF°%“|tFé% or other data s

al phanumeric or other characters Oleage~giohse @8 €ﬂ€1h§wtte&ﬁ{oq69y ¢thehe apparatus [
character is represented as a stream of Points enulating witten in

pen on paper. Once the discrete al fhahti¥ePf EhentrRpuker foffeydrard °6Ee“t°d it via
synbols are conplete, they are trangsgoecabiliieyCsliso pLiews L€xio bé vsedint &pplicat]
commands that can be displayed on a p].a e catiQa that i ,
preferably beneath the area on the |ﬁ%’tsﬂg lcrf égiq}/\/ﬁ e&bﬁa@ey\%@ SATRT S ire awks
The enbodi ment al so conprises a patretuposeitignitdiuse. al gorit lﬂmwmnmhlal laomwel tiplic
the translation of any witten character or synbol, such as ideographs and
scientific synbols, into conputer text. 7 In a particular, presently

preferred enbodi nent, a keyboardl ess conputer is con- figured as a
mani pul ati on and di spl ay device conprising a trans-
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parent touch screen and associ at gd cell@ssn o0, 085 pinrhed res1ueioBfCO] 3aBMmMbY0.015
25 line or larger display screen; a stylus for entry of data; a

m croprocessor and storage neans; &PERfIEIS]|PoiRkERaT 56 e/ patThis Accuracy allows a 6
recognition software and editing s Y r -EP]]

other 1/0O neans. As used herein, " &ia‘}r?dwwiﬁ“??r}lges%%g{ﬁs& ialtjrlctaé‘q'an% ésg%%o S &QCL Stroke
capabl e of being handwitten and hasttag Cdaheuasalation erefifecposiByning)ofofhe symbol tc
exanple, and not limtation, nunbers, letters, "Kanji" c]&Ja anese i deogramns)

or other |anguage synbols, editingP¥FHETS BReSet RieRio¥, n@ff‘)’ Rixel$tq #35m (9 inches).
architectural and mat hematical syni@lescapernikadusdutt 80 hapst PiRCE for a rapi
exanpl es of Handwitten Synbols are free-hand drawi ngs or signatures or any

ot her such witten information uni ci@gyecattegufb® ispcendarticul ar witer.
Handwritten Synbols nmay al so include Editin o] fi |

used herein, "Font Synbols" are conput er-ge%@%g%c?dévgggl%fn&ﬁf%e{‘g?)ét fiivention c
di splayed in a predeternned font fexaiBpardhit WAPpuOTsce¥aD| Asatike RBer writes alpha
limtation, al phanunmeric synbols nay be Font Synbols and displayed in

numerous font formats. Japanese or <hefceRaArscieny sy hals gpsthepdnpyf(screen, th
Synbol s, as may be engi neering, sci Lfl h {i Chliect ,
ot her such characters. Qher exanpl%g&g;}lg’oerﬁ@éyﬁggﬂ s'%?ln‘c el}éepglr?&gf g’?‘%'tﬂm writ
whi ch can be stored and di spl ayed hyith pewdi papef. JOncé tHeadi ficrete Slphahumeric
or a house. As used herein, an "Editing Synbol"” is a synbol (such as a

caret, horizontal line, short vertiSHFAFEES OFoRYRALS: AES COmPhte othey are transl

whi ch is intended, when recogni zed,ep grcggﬁe oghg%mgtggd.gdg@&ﬁgrgﬁe’ display

particul ar Editing Function (defin el suchas I nsert tes
del ete text (horizontat i ne) depriyesaréedi mera (Xdtatiow athaitCis prieféyalily beneat
nove a margin (long vertical line), to list a few representative exanpl es.

"Edi ti ng Function" neans any conput®t -tHenipRRtedcTesn vBEFe itheYopere eptered. The e
such as by way of exanple and not | jyg.tallof,..n t t .
nove text and substitute text. it gggongelﬁr?%‘:tfggéiﬁﬁcﬁghﬁjﬁé‘t ?g%%rigg‘g whic
|isted towards the end of the descrtfuinseatixd @s. adharriteéechadactdrod ngyibol, suc

of a keyboardl ess entry conputer ,
ideographs ahd scientific symbols, into computer te



. —~ . mathematical symbols are Handwritten S ols. Ot}
systemw || now be deScri bed that mcfu es a raﬁgpa?ent i nput screen”t hat

generates positional information whesscniseet etk-bgyabaslisyhes, frardhandlidsplhings or !
screen nmounted physically below the input screen such that a character that )
i s displayed can be seen bel ow the | APUtCtHEFeBiFh WrigiRn IPEQRMAtIAR YRiguedy confis

conputer programmed to conpile the pgﬂ-%&&ﬁﬁk wfeQE MRt QR M QnSELRAS: mb also
cal cul ate Stroke characteristics, and then conpare the Stroke
characteristics with those stored i nEeaitixigaBgsiselisn ( deLisredt beYmdogni se t he

synbol drawn by the styl us. Key features of the systemare: A). .
transparent position sensing subsystem (B) uhteredi ﬁPSpI%?toﬁy'éﬁf?IEh $or comp

mimic drawing of sensed positions ang b0 shous GNArACA sl aQkd S ROpSedekEimined fo:
means to convert sensed positions firSt into plotted Points and then into
recogni sed characters or synbols; andayDf esamsle @nd| et dimitatiopocilphanumeric s
sensed input positions with a character or sgg‘ool. . The gﬁfﬂarat us can bg forma:
housed in a portable unit having di mERRF GHEPRA® (ARd,BhtR 2268 o)Al 1 01 o1t A
100mm (16" x 16" x 4") and a wei ght Q@f @iidedeaPidogfakit REyATad bE RNt EgIbOLs, .
with a self- contained power supply. -9- Brief Description of the

Drawi ngs The preferred enbodi nent of engénéenipgt i anientifichemgthamathesl. architectu.
nore detail by way of exanple with reference to the aw ngs. _..n ich, .
Fig. 1 is a schematic system bl ock di'&@#a’%‘&fcﬁﬁ'énb 'rfeﬁg'ﬂ(ﬁl.t'hg@pi%gsteﬁwﬂs |
invention; Fig. 2 is a perspective ViggwnOfhilhCeklP b Btoredhid Midglayed by a compu
operating elenents of the system Fig. 2A is an enlarged portion of Fig. 2,
wth parts renoved to show the posit idgsuing @fasicarsRFpe hwuseen t he touch

i nput screen and the display screen. Fig. 3 ig_a sghenat.ic di [ " |
view of the input screen, stylus and associ at gﬁ e cﬁ?%‘nﬁ%s;ﬂig%&% sﬁgﬁ“ is
overal | schematic system bl ock di agram efcddeR, aRdARz3hvsl Qlind, ketidreavebtaeal line,
entry conputer systemaccording to the present invention; Fig. 5is a

schematic bl ock di agram depicting t héineveetcndnvhish datintepded n whap zecogahzed. t
when modified by handwritten char- computer to execute a particular Editing Function

below), such as insert test (caret), delete text
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acters and conmands; Fig. 6 is ar}i'}?vér%flreegyste?*r]i‘eolsﬁgf(e"d ﬁﬁl‘gﬁsdep“i‘mlp“teg’ program
the hierarchy of software used tocomélatmetmuymadrr#nfo@atﬂon dnto Strokes, to cals

general i zed bl ock diagram of the feR i |
algorithm Figs. 8A and 8B toget héeﬂrlqéggétgg et élF ':blfg iﬁglggprtg‘%n mkﬁ characteri
pattern recognition algorithm Fi%hose stored s’éhendﬁflﬂéaiﬁ d@k%ﬂ%‘griarﬁes%ﬂ?é the sy

Stroke characteri zatl on subroutl Néhe BtPruslO | Skay!¥acliéd oYl & s@emsg{.@.en(A) tr
illustrating the "initializing" of the database Tor Handwitten

Figs. 11A through 111 are a seri cROS3Fiqm §epsing Sphaystem: s&l’)eén%er&éﬁmt%glay on |
the operation of a text editing spdiendrawing Jd!- s&m p&%ibm nghtézﬁo\arcﬁaaaacter
series of top plan views of scree@d |ct|n§ R tion gf atqa §1ntr%1 tt
system Fig. 13 is a generalized ¥ J198R8i %y FRAYET: FRR4Y ROS¥4oPe otte
Description of the Preferred Enmbochenefbt rdenised ahengcters\ox oyhhels, and (D) me:
figures, wherein |ike nuner- als 4 a

several views, and in particul ar v#tqu' X e?%é}?é?%f'@%éd é%ﬁ%@ggi&lﬁxpeﬁth k char;
di agram of a portabl e handwr i ttemym}boarmeesapwﬂy th‘@nswépemmttble un:
depi cted. The conpl ete conput er samﬁmdn% epceosedow A0kR Uy Bodhe bynfbmtact-- x 1

graphically by the dashed line, and i ncl con-. ventional ener a
purpose digital microconputer 14,8 edght l9§d“l? r\'»°gFE‘H-t°e? H&%Ff“%giéll?ﬂb‘éflw. with a
I nput information is [err] to m cédngeimud powed sippist.yl us 16 "writing” on
writing or input screen 18. Stylus 16 (Fig. 2) is connected to the conputer
of system10 with wire 17 (Fig. 2). As stylus 16 "wites" on input screen
18, a plurality of locating signals representative of a plurality of
correspondi ng positional coordinates are transmitted to m croconputer 14.
M croconputer 14 has been programmed in accordance with a conputer program
descri bed hereinbelow, to recognize the streamof |ocating signals and t
store these signals in a conputer nenory. The programmed m croconputer 14
al so provides a corresponding plurality of



~ screer, stylus and associated electrenics;
di splay signals to a display screen 20. Both gnpu reen, nd_di spl. ay
screen 20 are described in greater detail her%{gr?bgl g%.'%g?égﬁlﬁngc%egﬁgfg system bl
Fig. 2, there is shown a perspecti vetheeappatatied/ lodas He3dsardliEgadt &5y 6bMpliter sys
10 enbodying the features of the present invention. Keyboardl ess conputer
system 10 is con- tained in housi ng 12, tRPERSSE AnYWHiSAGul ar encl osed

casing having a sloped top surface 22 with a m.tg'liﬁiscﬁ%&%?ﬂﬂ}cﬁ diagram depi
as be- ing

di splay area 24. Input screen 18 is depicted Iin Fig. 2 e- in
positi oned over display screen 20. | mebhicg dxpliehindithel systecr eeh 2Bdified by ha
di splays a plurality of horizontal lines 25 wth the follow ng indicia:

Nane Address Handwitten entries are2Rbe ARB\RP™EAR¥E! i ne 25. The di st ance
or space between two lines 25, denoted 26, ispjysed fW ahNEvedaiiefyddm block diagra
nornalize all distances, and |ines 25 thensel ves serve as a reference axi s
or base line. Bel ow display area 24 thethdersigtynof £Xtwsre used topperate the syst

section 26 conprised of a plurality of "Soft s"_28. Softkeys 28 can be
programed by the operator for any purpose, s 1% 8 8ﬁ??eﬁ‘)i56ﬁ‘blﬁ18f* diagram of
commands. Exenplary commands for Sof ak@)at2r@tRcodhXi®n aldcRsehh., = and
"delete.” In addition, Softkeys 28 can be used to switch between different
prograns or between nodes (e.g. data entry notiasanéh eddt 8Bidgpthéipwrece detailed
Softkeys 28 are optional and are used.tQ supplenment the_input obfained by
handwiting the entries. Stylus 16, gge%ef ngmnt fﬁcg"qngﬁiﬁ & f’&t{fﬁ'ﬂ"

commands in display area 24, also is used to BG.i Yyai& at Benerleee b cROGLdRNAM of ¢
28. An ON-OFF switch 30 is positioned on the side of housing 12 adjacent to
Sof t keys 28. A data output or peri phehayacgenigation sbroytinmat ed on t he

upper right side of housing 12. Input screen J8 c be a_convyentional

resistive type touch screen in which a vol tagé%'sigp‘p'l PetPR (?\ifﬂe"is'c‘,'r R screen i

edges and a stylus detects the voltagre 2ink bfaliQuRge®s eReldatibadd) FoW Hiridlgitten
surface is a transparent nmaterial, typically glass, coated with a thin,

uni form conductive | ayer (presently, Figs. 11A through 111 are a series of to

of screens depicting the operation of a text editi



in greater detail hereinbelow. Input informatien
vacuum deposi ted indiumtin oxide), Vertical bus bars or conducting strips
(not shown) are used al ong the two siRfESOFpmPuter)dé by, stylys,d6; exmitdpge on writir
voltage to determne the "X" coordi-n fqd he Pesid i .
hori zontal bus bars or conducting st?‘i;%?’ n%)ét' sﬁg%‘éygfe%is%dggﬁ(}o{'ﬁeecuu to t
bottom and top to:[err] the referenceswetletatfe wishdetmr Ai7TneFitche2) Y" As stylus 16 "w
coordinates of the stylus position. In this enbodinment, stylus 16 is nerely
an el ectric probeithat, when physical{RPYEnsCRfifRadl i PAVTHE WoRfikaGaFéne signals
l'ayer, detects the |ocal voltage at tde ,Ppiffaiak C@f“c%?&es%ﬂdﬁh Yiddi YN cooras
with the distance fromthe conducting strips or gus bars. Wth ?he origin
at the Point of voltage application, tiamesXjittéd sormligrdcesputresr Layvensekycomputer 1

proportional to the inpressed voltage. Stylus 16 nust nake good contact to

m ni mi ze addi ng resistance that woul Pi°GHA& T‘ﬁé“vb?'f“ﬁ’é“a%t‘b‘ggeﬁ,°°é.'\?b“f’r'11f§°9“’“
add an erroneous distance increnent. pdtreligbélowd! €8erddoynPi&ltdle’ $Eream of locating
enbodi nent, a soft graphite tip is used. The voltage is conducted fromthe -
pen through a wire, such as wire 17 istofiegthese migaslmial o Famputieyjinteabry. The px
converter for use|in the conputations described bﬂo o DS Sk us may be a
charged "pen" as described herein, a MFREOTRI s sﬂ\ﬁ& PrRHERA * FArrasRMeing Pl
or any other hand-held device which cayspul! sitmataNes VBl b3 SYAGG] 200N Edth ing
screen. An exanple of a conventional electrostatic screen is disclosed in

t he af orenenti oned 4, 318, 096 Pepper penkdisplajhiscreeni2d axe depgribed dongtraser de
t he advantage that. the interference C}ZUS‘id b%/o‘} he user's hand touching the
screen is mnimzed. Both horizontal &HG 95? I'cal position sensing is pro-
vided by alternately switching the voltage inie¥esein@hod €9 FigldUs! ith@re is showr
| ayer between the pairs of horizontal and vertical bus bars by an interface

and nul tipl exer controlled by a nicroviesoefukeybosrdhess conpntes] spstem 30osnbodying
commercially avail abl e i nput or touchg een th% us l%zirs aréﬁe grok n_into ¢

a series of short strips with diodes 30 PrebEMeAEHARYRRS 98 KoY ?H%s?'fr%‘?ﬁpu er
shorting out vertical strips and Vi CeraieRain HuB1h§CIP) GHEcH 5 a rectangular enc)

having a sloped top surface 22 with a multi-line,



-13- used in a comercially availapl EButh CcFREHF FPERT FEuEH " FEERNOIBGRE ™Y
of Annapolis, MD.| and El ographics of {Ggkx&idae, adeMszoRefrerfedd 1ndVaid "Gelete . "
3, an alternate enbodi ment of a | ow power position sensing novel input N
screen 33 is desc{(i bed in greater detSgifkkeyn 38t cart bechsS: tpsswiich pofween differe:
determning an XY position on an electrically resisti pl s
35 containing a vpltage source, suchebzfs"“ it t"@%§£3 '%r’ %&fof%‘é'e%ésaﬁhsﬁ Hﬁe% moce
to stylus 35 from an external source svfg¢hes zBhgreés yptis:aiD pHdEAresupeEd \to ssppleme:

used to touch screen 34 and apply a voltage at the touched position. \Wen

the touched position is charged by stoptaines byj bapdyrpbiiq the SATiSHe HtYAvs 16,
respect to a plurality of plate measyroyenl £olpidued/and WBnkOhdRdRSafp1ay ares 2
these Points will vary with the distance to the pen position, such as

position [err], indicated at 38. Thasedved taagesate ehseceplented|dofthenAfr.edAn ON-
in the X and Y directions by using conventional neans, such as disclosed .in |
the aforenentioned_prior art patents.i8 Ropttfionsdiqiodbe ppidesof hpusing 12 adjacent
conventional interface/nultiplexer 425 A gOMENELGRR! AT APRELNIDcBhiddtor 31 is
converter 43 converts the detected voltages into a digital signal. A

m crocontrol |l er 44 receives the digi tupipesi gighlt, sjpde fodr hsussingntiéar d checks to
insure the signal"s nunerical value is "valid" i thin the Eossi

: ée' g't LS ) vean gnal o
range of voltages), and then converts the vol CEBBE B5e8h 4818 e A heRenth

the manner described herein. M crocontdehl girebd 15 AN N2RaYe iBUApSREAdto the
be replaced by a system conputer. Mcrocontroller 44 provides a digital
signal representative of the X and Y sficchastylust detasisutheyobtagn a3gthe) tguched 1

out put port 46. Port 46 can be a conventional RS 232 port. Alternativel v,
mcro- controller 44 could transl ate WOitAR9 JUFfpfe (38 Sn m'ﬁéf"?‘ef“é??‘ e%detypi“

Point, such as a Point on base |ine 254tEl0itdh a thir, dfiforfS ¢HicaSvé haker (pr
is no contact by stylus 35 at posi- tion 38 or any other position on plate
34, no current flows and power consunpkcuam depositedsindivm timcpyide). Vertical bus

r nt of th
measurement of the conducting strips (not shown) are used along the



{
vol tage at the nleasurenent Points, meRFeSETHYY Byefersng PERRAiTeht ttagaitroappite ti
posi tioning Point and timng when thg Teaside"ys RAiAdLc YO 398 AXECEeHStfrough a wi
preset back voltgge. There are various options ?or the 1 nput or touc
screens 18 and 3B: resistive plate irer1?tin Fui VAl ent ad amadey awndifittalnconvert
be transparent or translucent and the position. Point can be de by a
stylus or a finger of the user, or a‘*@oﬁﬁ’é‘%‘ﬁ‘r’i@cﬁbiqﬁscﬁb%ﬁlbgg‘é‘ﬂ aéﬁfrﬁf’l“ may
conducti ve screeh (such as the comeigdnal by qavaiindd @,,ggﬂgh.sg{f@ﬁh;rmi, well
Touch Technol ogy; Annapolis, MD.). Input screens 18 and 33 can be a
physi cal solid surface which is transgtar entamyr othemndiandemeldarevicen whiclylcagsoutli
or plastic such as Mylar (Registered Trade rgz_, The surface can be coated
with a conductive/resistive subst anc‘énltitﬁér?w PYF T A BRI O her physi cal
surfaces can use sound or el ectromagnetic ragnabiksibile’ 88Sdconvont ifonan éR trostat
touched position to a reference Point or Points and the distance is
deternmined by the tinme delay or phaséissiipged in the mficreventionad A, 338; e Fepper
18 and 33 can use an ethereal or geonetric suyrface defined a
el ectromagnetic, {optical or sonic fi'é?‘&.'tg"é%il{typﬁn'ﬂ‘é'f@c T%rf?%aﬁg‘ﬁ‘ent'ge that the i

acconplished with electrical contactefilse8Ube the GE&H 'S hifd toABRLHG ithe $dreen is
i nductive couplinhg, renpte sensing by sonic, electric or magnetic fields or

by light (U, IR’ or nmicrowave) scanning. Th&cslvherizgatabfandhuertigaponpaition se
position sensing'input arrangenent oy her,.such re: i Kk
st and- by power reéquirenents nininal ;v%'dlo%’yeﬂtr#%ﬁféeg Elsg?%hrqﬁso‘r:l&%lﬁ}éﬁf%% Shipress

opposi ng parallelj "bus" bars in convawiivealajerubbtisencens paitd G nobesortal and
ranped vol tage i s enpl oyed, it elimnates the need for an A/ID chip

which is a major ,cost factor in statbags byhen dnterfage, and mudtipterarorepfrolled by
The coefficient of friction of the scr 18 1 LI selkect ed
"rough” enough to offer sone resi staﬁ%"g"%[l(grt%‘é%r%ggé#rgenrﬁrgg#yrsﬁy#ﬁs‘;’ﬁ‘%c%ﬁmﬁé'ny

screen. |f the screen were too SnMDOt fmpdth@rStotlchs stbedr] Shé GRist PAreatel Yroken int
and would be difficult to control. Reference is now nmade to Fig. 4 which
di scl oses an short strips with diodes to prevent the horizontal

shorting out vertical strips and vice versa. Thir



overal | system bl pck di agram of t he, el 8F et FBRY &P B/ £F§EARE TPt B Pos
preferred embodi mpnt of the present ipueartbRN:, ,MrCl GeQEPIEEY ald3d NCIrHEES W1tages
m croprocessor 50) interconnected to a pl urallgtéy f other electronic .
el enents by neans|of data path or buss&Rentigligatietirgs\Endhe X RO Yodirections
which is progranmgd with the operati n%?inﬁ)gtg alli gggisons.groq!%aggs_al%geg in the afor
battery powered Rgndom Access Menory ) i"s conrected fTor -

bidirectional datg flow onto bus 52. fddiekopi®grients.SO0I1ABBLigIE3 athese means are a ¢
conventional singlje-chip eight-bit or s{fxtﬁeen/— bi t dé;i ce‘mv]\}hi Sh functFi. onslvtéo .
execute the fixed|control programs reSItErRRCTMIRENPIREEr o573t f fr EPROIentienAly dgalog-
control Program {rom and brovi des ooliialepl 4Bl n WL ALLOLEANES sntc
desi gnated Z80 (nanufactured by Zil ogsidnat ocTpiit6contro14¥CRE | reteives the digita
California), of a type B088 device (manufactured by Intel Corp. of Santa

Clara, California)or any similar or RAFETRHRAPHRTGICBPENS FOeiRBiTe Rog)sipnal’s n
may be of the type 2564 or 4764, both jraguiaet yeed Ry Jexas tRstddaienis Ah £
Dal I as, Texas. Th_' storage capacity (k)'} RAM 56 il{s get erm nea‘ in p%rt Ey the‘ge °
sizes of the applijcati on prograns, thehempeomtdnty i yodragesd tde whdl ¥bdistances i

As di scussed bel ow, RAM 56 may be of the static SRAM or dynam c. DRAM 'éy‘p%.onvmti

The primary requirenments of RAM 56 ar%"t‘ﬁé’_?“? thegaiR. sMAFTRSoRToLkes 44

capacity and that it require a m ni mggAly b&Rp1RE¥E by a system computer. Microcon
- 16- A battery 58, such as a lithiumbattery, providés power for naking

the menory of RAM|56 non-volatil e forpexidasiad digitaidsighal irepreskensatier wf the X

pack 60 containing the well-known reccpar eabl e t pes ?f batterjies is used
to provide the various voltage |evels ir‘é%ﬂﬁ’éd”bé TEipe RRAnE| AR (FOO AR CutPut port

el enents of microconputer 14. Alternat&l pe ;r&n%g{pgﬁlfkg\czt:;izog?,cg. RAM@@,“W,“

may be served by a non-volatile device which requires no power for nmain-
taining storage, such as an el ectr onioaitrgl beradabteulandramyiase Rpiam¥pl &, to any
menory (EEPROM), or devices using magneti ¢ bubbles or c ci.tance. i
State-of -the-art disk or tape nay al s%f“‘xfegﬁ'%’é"d fuFs rﬁséag%d}taﬁﬁ%gﬁi ting &° (Fig.

bubbl e nenory devices include types



+5 and 55 can De a physicCal s$0l14d suriace wiaach 1is

7110 and 7114 which have storage Qapasadidi@teRt ahdRgAbd ARYs BIPAabSic such as b
respectively. (Both are manufactured.,b Inteh, C%‘rﬂ%‘%_ Furthernore, it is
possible to use a single integrat éBegistgredcirg tk)enThedes

m croprocessor 50, at |east part BrIRen b Badeeatedenith porcpndicixpy/sesistive suk
Al so connected to bus 52 is an EIA RS;2 serial_Jdnters fac ich

provides a neans for inputting an kgu%’b%t%tml %ndéa’fizfn.e'Da %he%sslf) %vc:,\‘geguf%“bedscm b
52, (usually to RAM 56) by inter aanreeettrdnagneti e xiacli 86ioldransisiont from the tc

RS-232 port 62 directly to the m croprocessor 50 and ot her el enents of the

m croconputer 14. O fl oadi ng dat PTLEHPRAN 86TLEATeRF T DPtBF L P pts and the dista
m croprocessor 50 to an external LQupHied 9t@§£ ‘q%gadgﬂ}pg;i m.@eghg&. A plterns
mass data storage device (e.g. floppy an(f ﬁard di sk drives) or an

el ectroni c tel ecomuni cati ons sysinput $crdenscldoaneefldedra usana@thereal or geomet
comuni cated through port 62 to a printer (not shown) frominterconnecting

bus 52. Stylus 16 is used to wri t¥T3aAce ned rRe P 81O OPATRL ISe PRELCAL or sor

generation of X, Y coordinate information pagee{dietetbbeitd chRUSE aSChb@STk shed witt
interface electronics circuitry. The coor- dinate information is

comuni cated via the bus 52 for =emtmet closut¥ by gpesipyive;stcapaciFiveher inductive
solid state display 20 consisting of a multi-Iljine displ --.Lllustrativel
80 colums by 25 lines -- is int %r‘c':“@ﬁﬁeﬁne'angt%y BiE* 62 ?%rcoﬁ'b i f‘?‘ﬁ?%’y" tlelds
interface 66. The fundanmental requw,etRNlsr hoérdwive)i sPArdngl e that it be
sub- stantially flat and sufficiently thin for use in the present
invention. The display may be of the foll (?ﬂi'ngd’(yﬁes.“s%faﬁgl'n&‘{ PoWST RRM{tion se
as a cathode ray tube, projected _types sugh as a,sear-vi eyv. reojgeczt_eo_r, 15i9€“makes
emitting array of Points types (& HPIEeRE(TRITURFRTSSESE BF o Srastie®:
di scharge) and Iight blocking argayndibyPBbwd® reliR€fenents. midimdl d GNY3takliminat.
di splays, solid state PLTZ or magneto-optical). In addition, it is
preferable that the display be céiptertion due [foi apprsingr peyallgl fibug"z bars in com
configuration and transparency, %nd t hat _bot h be 03{\{ RQUer, G nsggi n

ut'er

types.
The X, Y coordinates are input to REFHFEFEFRYs 8 £ iTATPRp LIS gejr?ls empl
interface el ectronics



64 and communi cated| via bus 52 to mi FFEBFHR 'l?gsb’rv‘sohﬁh?%aék’é%dr’c?s“iﬁ]dﬁr’ﬁﬂ%" pro
stored in ROM 54 anfl RAM 56. The nunti‘ﬁ"t@vfx B‘BLQI‘& Rlanfor 23€LSs Qfemxry (RENM) 56 is
coordi nates) used ih defining each Handwitten Synbol and the speed at

which Points are identified are i rrpoubtzdntecftelcnpk aaﬂtlacalomtortotq;:s 5721 t 141sroproces‘
desirabl e to use at] | east about 4 Points Per. { ‘fféoo Pg~ é X N b
inch and at |east apout 100 Points pdr “8&¢ d"ﬁ'd"f‘% cféf‘? Ra% 978 et sixteen-n

Synbols. It is to bhe noted that the RmEenRAInBtSoMEkoUdkdcut@NEld fiked ¥nerol prog
identified, the grgater the accuracy of the systemin identifyin

Handwritten Synbol g -- however, nore iRoR®E Siherrd) fugdther friecevas Fortxed aamams ;
the speed of identiification and requifre.r erse‘:co ut elg rgnw Acc ﬂéjv'- r; gtmric |
a balance will have to be achieved, BaSEd” On“FRE %S ze avail )
and processing ability) of the conmputre sy,stgm:mﬁoebegdxequl.amatof the type com:
speed of response and accuracy. For nopst oses standards in the

range from about 4<Points per mm (10(919P§)¢’mt§dp |(H'éh‘}f'd=r$ﬂri®CPXP§HR% MigFocomput
second to about 8 Roints per mm (20 p ngd .2 i

second will be suifable. It is also ?:o glé&tr?o%t eght:ﬁ%?n%ﬁ? qug&%EQ ﬁés% delice (e
preci sion of the systemin identifyi ngtehecofy. cmrsdhaﬂtmref cadBofaia)t ok heny i
fewer the nunber off Points needed to be identified per unit |ength and per
second to accurately identify Handwr iPPWBREWy REBTIPTOCBRECT or BRY P4 ARY Ih@ssf the ty)
t he accuracy, the re Points that ar, eqlrdl. t ¢ SniaRd! .
to place Points where intended, e 4%?0 W t'gﬁglrf;% {lﬁiﬁw *ﬁ{)‘o §l|E‘)r ecl ggf' °f B
bet ween the two chéaracters. Ideal ly, mesataxtugencipcatglmmmspbaqeﬁmehed in p
is desirable. Howeyer, operationally, resolution within two displayed

pixels is sufficieht for a display wikReBRf ﬁ‘?‘ké&?lﬁﬁ‘%‘%zBﬁﬂ?*(Wnet’meﬁfnti“ |

hori zontal scanline. Wen switch 30 (g PQS & pﬂﬁ? QVeRAM s
the basic display node is activated at§ %%‘Rbgggrrp:}t%eri Igbobel% 3 may be
programed by the pperating system cRaNesr dynemit D@.Abet;qhesplﬂ;eeﬁrhmry regquireme

di splay screen 20 (Fig. 1). The nenu presents various software options. A
primary software flunction, editing, fiMcEPaidtibave suffisiesf $ic1ace Fapacity and

conventional word |processing softwarg.4{te t.hgnqi,‘fut,\eggrkqgﬂeﬁﬁg L hat
y

handwritten characters, synbols and corfmands are 1 nterpr the system



} J1lly anc /1ll& whichh have siorage capacitiles ©I .1 me

as if they were eptered froma convarlebood! reeprboniedy. ThEct)iShLeNmatuf&RRARee by 1
of learning the editing synbols used by a particular witer for functions

such as indent, ihsert, delete, novRsraherTasfeor Ahtimpgseiiesratene @hgirgle integra
symbol s into digifal command functigng, . Cpidagelide, SOLIKEYS. 2Rl BH0 a@heast par
activated by touching those areas on he I npuf” "SCreen w sfy us 16,

function |ike conpentional hard fungid as keéaex poare cxORRts®. keyboard. The
systemis particularly adapted for use as an interactive screen editor or

word processor. After a -19 - witer retfilsgpesonpegsed fghbupySy i an E1A RS-232
exanpl e) touching the displayed na f SEXh st Sl j SEYL 445%qChknd
by witing the nanme of the file onnf'hc% gg:"eh:i)r?,h gf‘%\'l?fseﬁaf r?é&(#tgi %‘g‘ﬁfiuhct#or?s ne ou
can be performed with stylus entry.pafacdstpsowiges v dhess2,0 (abasigy 8o RAM 56) by
di spl ayed character or synbol, he may sinply wite over the di sgl ayed

character or synbol and as descri betPh@PetHifamdd E4kr $orEes for R ’cﬁﬁi PPYh 62 direc
algorithmw Il translate the witt j 8'IHY EBEnd L% eméis ¥ G

the editing softvare all ows text t?%"?%ﬂ‘#%?eg by S|Srm+y é?gwﬁl‘g a line croee
through it and a jconventional caretossishaingaiathesftine @RAKOSE [cangeldchde done by mic

operating node td the insert node. In the insert pode, displ gx screen 2
provi des additioral space for entryS®ftohaRdFTETPAL CITREELY o OThEF dARS,gthering de

which are insertgd in the text aft_e&a““it??liﬂ AbELE @52 BloppPSan mMab& Misk driv
in. Text can be noved sinply by placing brackets or other user-defined
delimters around a displ ayed phraselextranic tleéconminicgtiorzasystey. ofhckike manr
user-defined symjol in the area of the text_ in which the user w shes

hj s
material to appedr. New margins canPheFOOERRiSAtAd, SRERPENPPTL £2 FP rfe?’gﬁ (not ¢

the side of the displayed text wher g ¢{fieoRG¥etBIgObls s2houl d appear. The
basic editor software also allows new docunents to be created by sinply

witing Handwitten Synbols on the screen. AStyldscléein ssedrtchwritooadinput scree
changed and comnini cated in the manner in_which these functions

re _
acconpl i shed on g conventional wor dSBYtf &8 FRpesPstemnsf ?‘hy_tcf?g"ﬂ?'ﬁ'& dhfermation
that these functifons are acconpli Shegoﬂlt Rl D¥riebh Eihtiedebéd@1ectronics circuitr:

dinate information is communicated via the bus 52 :




Synbol s on the (opt
stylus. The conposi
of f| oaded t hrough t
sim |l ar device, an
a printer or throug
these maj or operati
add to the utility
keyboard (not shownq
con- ventional key

h
%xternm

S T T e T T e e T T

- — -

i S
onal ) screen or, BP*EHRINSHE:ANEYBBEt keys with the

te text thus produced and e 8.5 p53933ﬂ¥u¥

e RS 232 port 62 (Fig. 4) %g}égbgﬁgﬁ"gon%uter Pk to

dat a gat hkerbogrdlexk coorputé£Qar di 8g ey Q&;eehnim:erfm

h a tel ecommuni cations_system -20- In addition to ‘
a nunberfoP A FOPFEZY R TER Y PY S aifd PRt GFoREOcessoT

of the system executes ]prﬁcﬁ-a(ﬁ\%n¥ d098! raM BEIHYRAM s,
set o

) containing a full eys can be connected to a
oard interface (not shown) The mppnrd‘ Phenent(iye of sets of X, ¥

ng nodes,

al phanuneric charaﬁ

ters. An AC/DC powver connector al so be used_in those

appl i cations when portability is not“ﬁé%déﬂ°§nﬂ“ﬂﬁ%ﬁ REWBE T T tBetYpd and the .

power requirenents:
el ectrol um nescent

of screen technol ggi;g8e Sa%h;é’éxtgﬁe&"&%%ﬁé%@%raﬁﬂactical
di splays. In actual use the keyboardl ess conputer can

function in any application or envirdsnéesirahlettiochs@aatdieast @lbouhput!’omts per m:

translated into cofpputer text is useful or nec l.ustr a- t|ve
device can functiofi as a new generat i 8t’i“§\i)r’drpf‘6’§g§\*/’dsﬁ legpt abpuf qyﬁ“““ per
fields such as sal s, nursing, inveniQiyné HahbetsttefNSiboaki NG 16/ & e noted th

adj usting, to nane
testing device in
| earn and transl at
of a small or |Iim
Kor ean, and Chi nes
t el ecomuni cati ons
desirable to use &
Font Synbols or ot
"wi ndow' of bl ank
di spl ayed and i der
Handwitten Synbol
t ext being

t

pducat i on.
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} ed set of al phanu

e) ,

her displays to be
;Space where Handw i

s are to be displayed.

just a few of its many uses or as a general |earning and
Si nce tl?@ipa! tpsurnun!etcégmtth éhat girenddentdfded, the @

TP T i s

it has parti CU'nié'i-eUid:L'n'tEybéiqu m&;&&e&a&aunamndown the s;
in these | anguages. In practice, it is particularly

si ngl e conput er sddertifisagiopland peguirgi noxe cPmMpuker memory.

o PahEispBOH nvs £ 58S

into conputer text

ﬁﬁﬁﬁ?fgy based on the

and where tMeﬁﬂﬁorzymlp‘ioeﬂﬁﬂﬁpﬂFHﬂmt& the comput
In this way, the user can viewthe
the regquirement for speed of response and accurac

ified,



edited and the pr
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This feature (pro
into which newte
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to actual use. Fo
|l etters of the al
t he dat abase. Pung
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hesha i s

posed insert or,CR¥¥RIS WRthAFTS| HHinei & %ﬁh’ Hﬁﬁ%ﬁﬁﬂ#ﬁ1($qanli"e-
nd eyes. This i$ illustrat

imty on one screen of tex‘:t%get ogBe edla'g)e dzl) g\ﬂogaéjﬁged to

t is to be handw thé aji)a:tsawyynfmﬁanicﬁmat&w andNid Erocomput
use of the systen1 In a preferred enbodi nent of this

e T T g7 W ES eSS e s TR T AR e aE| e ae . sseee T RER R - Tk

_N—~ .

K

2
-
D
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exanple, if using,t R I o g I X
phabet and t he nungrépgpﬁggapoq QPSQME'Fdnﬁz ?ﬁsgyfgd The'“

tuati on synbol s, sacivuasspLttardsepTRRRRS, A@lmmkrpr:omécsg funct
s, hyphens and the | ike could al so be inserted. There is
to the Handwritt &R WARfSHIPER T¥hd BaARSI: S4Hi LAS( tarkprventic

abase. O course, bP@a&QE‘RHtEJﬁWLhL WiaKeth® S0k ferite ?gs:mg that

Font Synbols for conversion of t Handwitten Synb

D fferent sets of} Font Synbol S coul dhipmcreea; mnusstmdr edmandt:herqaammed b)

menory of the co
usage,

chi ps coul d have
al phabet s, Japansd
architects or eng
like). In Fig. 1(
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attenpt to match
If it cannot be i
there is a poor

t he dat abase. Th
(or other) charag

a chip co[#pd contain one (or 'HD’r%)thF?Sn‘l’%“oP
sui tabl e punctuatfi on synbols and apgyedd asec

#2 | ear ni ng process 8

uter, as in ROM chip 54. For exa in English |an

uage
PReAe 2o | cPRYYTIAGRAT Keybon

enB# i 1%&&91%@.&1@1% lsymbols

stored Font Synbols for the Arabic, Cyrillic or Gee

se, Chinese or Korpmtid(ﬂn}'m:;itsyrrw guhotiarge sbgh as 1ndent, ins
i neers, or chem cal nbols enzene rings and t
. one of a series B‘P e‘éﬁ%?’ﬁé"%&eﬁ?& trangjates, 'ﬁ“aﬂ!“"?ﬁ@ intc

L
o

to wite the nunbeegmpardd #QHO: chs. TEptaSHRLLES sWd:)hys 28 (Figq.
the witten nunbers with the existing dat abase (1f any).

rat ched because t heby touchdngxthsisengrema abatke dnpbtmwrsen with s

cter

b ShnfitkeTy on »

dat a

B,
ters and synbol s t gelSoard.

tch with an existi.n

1

The system is particularly ad

S t he char
fieg, ronventsony

as an interactive screen editor or word processor.




_22- used are enteded into the datgbi%% *TRE™ NS ERAMALPETR L SRRST Miof YA t5em in-
storing nultiple Sfroke characteri zakbodt dakpbas9Sp{{YinGyStfKe t8SHd cRMe FMRIR r-de
t han one user. The]existence of a unique Stroke characterization database

for each user has fhe further advanaB®liFfitaskidrgunde® WiEP1agdaphtase or word and w
irrelevant. As a re¢sult, the system __ls ada I 0 al ifi.00

styles and is usablfe by ri ght-handedcsa#]ed’ I%gf?{’ﬁeg‘n ed ﬁgfé%eggg%}g}%l gapﬁer eres of
may desirably be i ficorporated into tieiadpprReaises &DsieCeORIDGaAterlaf tohapbad. Ne
and right-handed pg¢rsons. This feature is a receptacle (not shown) for the
stylus connector oh either side of hBtsistgPyXdraydng [uartipel diprEdorn fag side of
connected on the | gft side for left- d.pber.san i Lde

for right-handed persons. Fig. 10 al g%rkg?gﬁfge@gaﬁe“g)%grﬁgﬁéé t(}?m?kgmkgghgf
"Softkeys". In addjtion to the input |ine, a Tar beiéic ekiitaf tdo@yvarepptas .allows ne
Each Softkey corresponds to a function that can be perfornmed by the system

In order to executg the funtion, thePlsEeared QY siTRIGh¥EItING PARMEFACEER Symbols c
Point with the penl The Softkey W || { e .8R08Q chf gcfe¥€£§&ivkﬂ A nd ommunica
sel ected function §s perforned. There are numerous advantages to gSoftﬁeys

over traditional flunction keys. Sonemsinerhénmiriehstlgerel fennttiond drecaecamplished c
that the user is no |onger required L%rér nmenori ze what function ke

performs what fundtion; the need for APRALYEFE Rroceesing Hh%&“éé?ﬂénfd“ diffe

different Softkeyq can be made avail ghl& EdhoflcAkCE-@RdcERSE sRBE RithORRdwritten
at different Pointj]s wwthin a program Figures 11A to 111 denonstrates sone
of the sinpli- fidqations in word pro8pesilsgomethe peptsiobhi) tanreey o by teghing tb
of this invention} In Fig. 11A a stangdard .screen of text is displayed, The
user of the keybodrdl ess entry systeﬁgﬂbépdeﬁtﬁﬁét a’fiﬁf?’l'}??zfl(;tfn?ﬁ{trrﬁ{’?ﬁr?”d““d

needs to be added!and draws an - ¢Zg, pe BISidqueNtPPlostCoadba thAORH) thE RS 232 &
the screen at the . desired position. A data entry "w ndow' then appears.

(Fig. 113). The text is witten in a$4)Hzndnethdrenoffyutier] sa (fHmglaideyvice, an exte:
gathering device or recording device, into a print

a telecommunications system.




LEIAASLalCh 4LilLe CULKIPULEL LOCAL .0 USCLUL UL llCLECosal
L]

mat ched (converte
11E). The operator
t hrough t he new
Next, the operator
appropriate for t
and the margin is
di agram of the edi
that figure appear

to Font Synbols) titery, the)deane d¢dregunarsiont &€l  hiey. generatior
reconsiders the addition and draws a horizontal [|ine
erial. (Fig. 11Fpor{ton &oF riikedi At B8} 98, sitdyas (181§5, 1MHpeing, |
deci des that a | gb0for,! Qs AREHY, IENa RIS (108! %o name 3
text. Avertical line’is drawn on the screen (Fig. 11H)
utomatical |y adj dts evtnyFhges ©r|js arggeemalafpaening| apk
ing process is provided.in_Fig. 13 and a description of
her ei nbel ow. Fi §EPELN9 SRVICAGIP| PARGRELLR hShPSE FihgnRatEern Tec
form may be used flor a hospital patiggptyartN€at!SRarfl add1@radslald (S tomfldet text
up the proper blank form (Fig. 12A). This may be done, for exanple, by
touching an appropgri ate Softkey. Thdaageseshehiz!t ageindtomasde ivpnefia sitAll or limit
case a pul se obseryvation, is to be inserted is touched wth thgégen (eFig.

?!ég orean, ar

12B). After the ddsired |ocation is®*HPRHMSRtEFRaa2cbERRId%- S ap

directly bel ow thg space where the QRsgiyFarefcdiart QA tvCESF dRdd (fcdessing and
12C). The nurse then touches the pen on the nmatch box which appears

hi ghlighted (Fig. {12D). The softwar ¢efaeommuat chtdonshin (thederlanguagémnput to

t he correspondi ng jFont Synbol s and di spl ayes.the result (Fig. 12E). If

there is an accurdte match, the "insert" block is touched (Fig. TAZEpCtifRy it is
the new observatidn i's added to the dagii@ite tol@iPOalsiidledcodmithr Hesn to disply
mechanismis clearfly applicable to a wide variety of "blank fornms" in which
data is inserted ijnto a form or corfozned Forgr Sypbodpl ex otherslisplays tocke tagited,

correct or updateljfinancial information_in a _spregdsheet, pt a

Qther i nformation -24- can be re_(,‘(ffa‘éﬁ % r‘\“Pﬁ%’ s ?rﬁg%'nﬁé?gf'f%\e'?'eca‘sg ere Hand
for using a black |background and whigyfbbfs arkOte thhewﬂﬂ_ﬂ.d:,eﬂi?'lﬂ of Qitid identifie
Synbols is to facillitate checking the accuracy of the inputted character.

Al though this is preferable, it is rtbe BostSymbélmcarresgending fok the Handuritten

black Tetters is also acceptable. The gbiljty,t0, o7 'G5 WhPIUWeihd Whlview u

edited and the proposed insert or change without s.

ﬁovement (if any) of the head and eyes. This is i.




L will have to store a suitable array of Font Symbols
sanme screen and in pFS/si cal proxi njtg to the text. being edited or space r

: . . 0
data to be input is an inportant feSPRYYS3P"1He *ApJHA P OLt e PYTRC Ser HPiiferent ¢
ease and speed in the use of the appahiiescodNE bUSEFeatelYEndBYofQF YR Ok (PaCmaner
space where the data will be inserted and the ability to contenporaneously
di s- play Handwitten Synbol s and t khke cemeeterondesnip ROt ci8pTS6l s Erakexantle, in E
easy to see errors, when the systen}"n‘i sreads" a Har]_g wriit%:en t%Lnbol (and
then correct errors quickly and eastPyo %R8f 7398 g™ fT 18 CPHGEFEPEHR PRE (oF more)
overal |l operation and functioning ofutdedsPahd QleRtéf£,080itdNR SRAdNARCoNM dymbols a
now be descri bed. Wen the operating systemcalls the pattern recogni- tion
program the program begins in ternPPRICPTSaphasherstisplrsevar i Hshes qhigs coul
counters are initialized. The software then proceeds to deci,sion dia 76
where the program determnes if styfﬁ%r f'lylpgsym%gsl s£t°fn8%°or;ﬁr3§’f°'V\nctygﬂﬁ‘ﬁufr Gre
screen 18 (Fig. 2A). The system proxigiabeds, (paded)’ CRiSEEY or aBorRRAWKIHIL", syn
processi ng box 78,..as well as the X Y coordinate voltages am!| ocati.'n?
signals, as described above. M crocBWpARCRAtacty py genpinesry.corschemickl ysymbols (e.
coordinate locating signals into St racterist{i cs using prograns
stored in ROM54 (Fig. 4), or a sepg?}g ’eg%gc?‘cfcg%ﬁ'er can do the
conversion, such as mcrocontroller 44. | f1 FRGD XQWenéidfal séiescei deadning
the software proceeds to processing box 80 where the individual -25 -
| ocating signals are combined into A5tRIgNeEd and, the uper beRFFTAEL] FedvwELte fhe num
Poi nt | ocating signals produced bet “pe ()1 (I l4@ '«P y
signal. The systemthen cal cul ates gﬁﬁh ns brnn'%hqas &g}é?,"ﬁ% ng‘g“\ﬁt ??)r“‘(m"ch the
each Point, transform ng the Point aees«disneits theosxisheny databhréeJiiZnany). If it
coordinate systemto a relational coordinate system The software next
proceeds to processing box 82, wherBatghedohpemise tharesis R exi srins S9Fhpsey or be
entered Strokes accunul ated into a t , erm isf ot Kk
is represented by a synbol in the dg?aﬁggg.g T&g ‘?rg%hcﬁq} S &&&a {kﬁfgt;ﬁg' the cha:
Font Synbol represented by the Strokeded zor e @ataibkbe. aFhisdesniidg process conti

deci si on di anond 84, m croprocessor 50 (Fig. 4) causes the synbol to be
sent to display screen 20 (Fig. 4) il of the alphanumeric (or other) characters and e



i ndicated in processing box 86. If,a match is n%t lPounsdp rxf1°?:?%°psr 38e§’§'6’1p1§0°£ the
(Fig. 4) causes a nessage to be di spl"syetkeyas.i N aakeeh dnntpr e Ifpite max a var
86, which requests further input fromstylus on input screen 18 (Fig. Z
either flashing an entry which is cl §8étkeysa2pegdth oFaeh ﬁ@ﬁﬂf‘@té‘gﬁrﬁmd’ oaf
synbol . As nentioned above, the softwar a e e ,
characteristics of each Handwitten ggng%ﬁc%qp %ingez?t ghtﬁ’é%%’r‘%‘h oé’sﬂ?f“r to exec
stored in a database. In a preferredfeabidsi,nehé, uddrenepdiabasaechies ahé argidated Po
into sections of characters or synmbols by the nunber of Strokes needed to

make the character or synbol . Wth| npéach ecErhiiert heleribepetPres 1 FYAFSe Vid
arranged at first, but after use, i f y

used entries "rise" to the top of the § %ﬂggn I Eou‘%%qggpﬁ%t ezﬁ%?trk namero
each user will have his or her own paet Sﬁiﬂlawssd)\}d:et@idWilohlhgfthtion keys Some
Handwritten Synbol and that each Handwrltten Synbol may have a nunber of
different variations. For exanple, nEft§PhEARIRE OF ithesehtra SRRt hesuseirisepo long
"h" using a single Stroke. They do tm.ﬁobyzéuﬁu'mc&benn&@ Bl #diia kit nctson
tablet at a Point where they wish to place t -26 - of the lett

drawing a vertical |ine downwardly td:ewheahaseetlm zbhehmmhhwt nnérﬁangent so

the pen fromthe paper, proceeding back up tQ the dPoi nt. of ;th
previously drawn vertical [err] over ﬁ'&‘tﬁ‘é"gfﬁﬂf ‘gﬁpﬁb‘(ﬂﬁ’ l'ﬁdt'Tf@"b&%%"ﬁiﬁﬁ‘“ &

when the pen is picked up fromthe p%%t,mtmg Pigekrignd, these same

peopl e may draw the upper case letter "H' using two Strokes. They do this

by drawing the left hand vertical |ine and hoﬁ‘nmalnmmlas demcisteates some of
the | ower case "h", picking the pen {3 fromthe tabe then dr awi

the right hand vertical line. AppendifRSPtiPRA ARy ¥OR Braa't%f 8F Pafle Bppaikie throug
data Points for these two letters as ¢ifig mﬁthsnstq5e§i¢n1qg@r%ﬁgggg screen of
havi ng been generated by an enbodi nent of the present invention. As shown

in Append x |, the letter "h" as drawiisplayett pThe |mlraoftﬂh¢ekbgbmdle|serantry 8y
has one Stroke (ns = 1) with [err] Points (pp.= 20 x_and oogrdi nate
characteristics for the nininum nearr¥id®Mb&An ﬁﬁﬁ?@d‘ Uéf%e?(‘ﬁ d5gd and
of aline wwdth) as follows: -17 and -6; 0 and 18, and 19 and 60, respec-



hereinbelow.
tively. The values in"the first vertical columm are the Pai nﬁ- t 0- Poi.n

) t

sl opes, normalized to 360/256. The val ues in ERE-ERFAADIAS AL EUFSTA5F AT & Riank
the Point-to-Point average vertical pQglst k@S abeYRaihgatasR. | 7R user of the sys
normalized to 1/80 of the line width. A typical line wdth is about |nm

(0.04 inches). Referring now to Fig. dilia softheapxcpeirerbandhyfoot (fig- ¥fdns This
is depicted. At the top, overseeing the entire operation of computer t

10 (Fig. 1), is an operating system &% Atf T Ced™Hy 85 1%.“Af)¥’i°@éff‘(§)¥n§°§ﬁey'
programs shown in boxes 92 and 94, rggiedeNthd InEAMR8ohfiih thls FideRONDAi%e obser
(Fig. 4) can be executed by m croprocessor 50 (Fig. 4) under control of the
operating systems. Wien a Handwri tt erbeCiasextess if stqushed redhorhe Pepniif it d48) - 4

by an interrupt, handwiting recognitjon _software 96 is.cal.l A fi "
subroutine, indicated in box 98, encd ésérfgel%?%%%%rlﬁi ﬁé‘%glslglggf%' §tr% Kow" appea

The characteristics of the -27 - Hd10ketnalspateihedef tiiedbbyrviation is to be re
subroutine 100 fol lowed by conpari sons of the Strokes with a database that

has been | oaded from ROM 54 (Fig. 4) 33®e R BBrefitgenssouchns tha PR Y the mate
is made by a subroutine 102. \Wen the, gperat,.n m, &S, | e Walo |
node, the database is updated with the? ﬁ§\7v§§flrgg'%g¥%éaet a(girsl%l' s%%gbl s?{hggéﬂ@“g“ the
indicated in box 104. Simlarly, a preaiavrdsteyerstinpetl tdocherivlrresponidéng FdnedSymbe
by applications program 92 by using edit function 94 as called by the

operator, who provides the instructi ofispiayvensbe rot§ (Fi8-sdBEbut ilhethers is an
100 and 102 of handwriting recognitio 0g " f | n 0 . ,
Fig. 7, operating system90 (Fig. 6) Q&%&'ﬂté@q Eé'f—éﬁd\%l&tﬂ?gﬁ %@Jggt ((air.ﬁ 12F)
recognition software 96 (Fig. 6) by asssvatipmdsi sgued téethé patimtdsneeerds (Fi
Foints, depicted in box 110, of the position of stylus 16 (Fig. 2% on | pput
screen 18 (Fig. 2) and encodes these Tfh#pdsn ri‘t‘o‘Sﬂ’cMe&PBt’si"dgﬂ)Fc 4 Yhdg&?r“t’
112. The program then characterizes t §m§“'r?ﬁl§‘°mﬁxi@( g.&r;eigeﬁgeirméqq,tge;,fom or ¢
such as considering the length, curvature, slope, and position of the

Stroke, as depicted in box 114. In bogxampiet hixt Resld depaed seNcpsredtenr update £
found of the characterized Stroke or sequence of Strokes with those in the

dat abase. If a sufficiently close natthfqrpatiRhdn 8 spreadsheet proyram. Other



. . L. . plaé' Eandwritzen Synkcls and the corresponding Font
the character is identified in bgx 118 and the dat dbase entry i s swapped

with the entry above it as shown imakes 1€@asinte lnee eezorst, hehetpshe system "misre
frequently identified characters will "risg" to t he top of the database ,a{"‘lij .
the overal | system performance, as Hed$8P Y™ PRt i £BR iSPFT & hSrERTS GUEFRly and
be increased. If a match is not found, the ygeer£aiy 2ddsd ot B bBLt OHE Qherall op
t he database, as indicated in box 122. Wth reference nowto Figs. 8 and 9,

a flowchart of the conputer prograniunstieciggnefecthe partémruiracoBtitdhe software wil
sequence is set forth. The conputer  programbggins.in termnal 150 an |
proceeds to process the X, Y vol t agé Jofrg%?'%lr oCoR iR B%?f‘lr{lgﬁ? syé?ﬁBE‘qtlﬁethe pat
vol tages having been converted to axibndptédra%i, 009 prébfadbegidNinNeérminal 75 whe
proceeds to decision box 154 where the program determ nes whet her the pen

or stylus 16 (Fig. 2) is out of corrfazaridkles apdtcoyprers arg imitiiglized. The sof
determ nation is made by both the X volt and e Y.voltag in ero.

If the program determ nes that the %rgﬁefggﬁtﬁ, g?ﬁ%’nq"tnh‘engf"rn?kzs il{'g’eégté?em%ﬁgﬁnm d
as having been conpleted and the pregnag bs qreges2 f Asdesicon@Rc® s thSthputnscreen
deci si on box 156, the program determ nes whether there are less than three
Points in the Stroke and if so the #flogr Bhe vaReharovéden @ SPem deyr" 15ignaly as s
deci si on box 158, the program deterpm ro4& here e RoLN i

the Stroke. If there are zero Poi ntéq%%if%beétgrgoﬁeﬂ e‘t'h‘éﬁhteﬁé %}?eoéér?gn%?%ozlgg‘snt.e ve
back to the begi nning of processingldxatihfZsiginale, as0tesEribvell sboviedi MNikrogompute
read. |If the Point counter (incre- nented in processing box 164) indicates
that there are nore than zero Poi nt%?"‘leﬁéspﬁ"t?ggaﬁl%%ﬁ% fecphingesignads into S
box 172. In processing box 172 the | Se ol jJfie d d,lt

hei ght above the base |ine (HABL) i‘é%uca gﬁ ’zﬂ% Qi%#’f} ogié(g%a%ﬁ éoox:% 7{%".' rMo?ﬁ' (Fi
processi ng box 173 the program proceeshrate micreeomput@rbéan Bélthdl@snversionl, such
the pen down signal is received, the pro- gram branches to processing box

160 where the voltages are scal ed t®icrecertraiderndd cooffiinper doymeigralngs recei

the fol low ng formilas: [ERR software proceeds to processing box 80 where the in



~ indicated in processing box €6. If a match is nc
The constants [err] and [err] are scah ng pararref’ers hat are det er- mne&
fromcalibrating the input surface ofmidteppéddssenl 50 (@Fig: 4 @xuses a- BOssage to be
Once the voltages are scal ed, the program Eroceeds t o deci sion_dianond 162
where the program determ nes whet her iRdicates ig PERRAAFNPARIN BB TN chsTemygsts fu
by conparing the distance between Poiafs aogh gl igi Jenge e 2OL B (Pifs 1B by either
distance is to great (greater than 2.5nm or” 0. 16 inches 1s presently used).
On the other hand, a Point is al so eleminyatkeith fistdipdeotats mareh tea0 ach@srecognit
together. Points are presently thinned out if they are within about Q.4mm

(0.015 i nches). The conparison probl emthat edfsFEntignes above, sthepsPhtwire compar
resol ved by determning if a Point isciigcfifsshibRid¥ egf:ﬁ%anéwpf&einssmdto dat

and then that Point is used only to check the next Point Ich is accepted,
assum ng that that Point is within thereviguslymsticsediincaodatabbsen (I8. 4(preferred
inches). If the distance between Points is determ ned as being outside the

g 5 charact

two criteria, the program drops the PothEO*EFRPESr ARCHIANEEE NS $97F1PB

processing box 152 to read another papy tfe mhded DAl rBRES nekBbd AGLRAKE the chars
the other hand, if the Points fall wthin the cri- teria, the program

continues to processing box 164 wher esynbRdi ntWidbinteach se¢tionenthet edtries are ran
keep track of the nunmber of Points. This._.nu i n deci

. . ? . : q
156, as mentioned herei nabove. The prb'gr‘féﬁfgﬁg’lr‘ftlcgﬁuﬁsrﬁﬂé%' t%3 bfsfc'ggfglr@még?’ the

166 where the Points are snoothed accgrefuegtiy udld éHeies "®iRemDES t8k top of the
formul ae. Smoothing is used to mnimze noise fromdigitization, from

erratic hand notion and from el ect r ontkeuldi be notre thatpeach usppMidilnhave his or
technique is a nultiple Point average i,ch,results in calcul ating n

Points [err] as foll ows: -30- [ERqu:cular s%y ) wrﬂinq a ﬁarﬂlwr?%en Symbol

Handwritten Symbcl may have a number of different

For example, many people write the lowe

"h" using a single Stroke. They do this by start

‘the writing tablet at a Point where they wish to



L cne particular time by one user has one Stroke (ns
And simlarly for [err], snoothed, over "Points [err] - [err]. Another sinple

met hod is called the runni ng wei ght Beirtec(ape= 126t hack andndty Icopedinate characteris
following fornmula: [ERR] Alpha is a wejghting congtant that is usuall .
positive (and | ess than one) and ha%% é‘ﬁ"u’gg'd’ éf’gO‘."“Z%.'““‘T'h‘&%ﬁ%ﬂaéﬁi“ﬁ%\/é/so'r
been taken with [err] mnus [err] equédsy @sOfi1ohst NiydafetIMdoi fD1168Sand 19 anc
what is called a spline fit wherein the following [err] mula is used: [ERR]

Any of the foregoing nmethods can betaygiy-edTks Madpedpairothe ofirgtt eertical column ar
filtering. The filtering is done so_as, to reduce the n er .of .Lop Poi gt s

and to space data so that differ enc§°}n°dP5r‘g°rnglsé B%T"t#?gféotﬁsségr#%g'rm value
Wi thin acceptabl e random error bounggcordl $efPicalPEONGSS a8f {HY PBIMG td3-Point aver:
sequence of Points by excluding the acceptance of subsequent Points wthin

a set distance of the previously aceepitdgnporbnrve hhe Hasenlinmunsormaliiged to 1/80 «
effective filter. From processing bg 66, ,the .program progeeds {0

processi ng box 168 where the Point ?'%s(dts 'orlé\d#'1 n;cég %?"reasigﬁ’éﬁsi §£°ut Lmm (0.04 inc
incremented for each new Point since the | askefer@iflgWionsitgFilg. €)1US so8Eware hiera
addressabl e array of Points is created for each sequence of Points obtained |
froma pen down to a pen up - 31 9raryyiasl depifitedsefitetbe P.POVeRaseing the ent:
called a Stroke. From processing box,1 I s pack_t

of processing box 152 where anot heréf’o%ﬁ?pu%ggo l%?hgga d%??r Q'pgﬁ ﬁ‘ptgglgﬁgn%%q ik
ends the Stroke. In decision di anondndixateda HeaxTe0at iApplicutions prvyrifs shown !
whet her there were |less than three Points in a Stroke. By definition, if _
there are three or nore Points in a®Bfrfceresifting: ip|RAN 365(Figned AN BOM H4 (Fis
dot. If there are three or nore Poi [ at t bya

to subroutine box 170, In subrouti ng;‘g%‘& ﬁgg %%gﬁgg%éﬁ?ﬁp%dr)gﬁg} ‘o’epglgf§ contrs

herei nbel ow with respect to Fig. 9, chefatingokgstensChanan! &rHamsrittérD Chifacter i
sl ope and base I'&ne hei ght. As can be seen fromthe foregoing, the

segnment at i on is indicated by an interrupt, handwriting recognit.
©6 is called. A first subroutine, indicated in Dbo:

the X.Y coordinates into Strokes. The characteris

o



oint icted in be 10, of the position of
of the stream of coordl nat e P0| nts;nto %sStro ecls basea f)rlmarlf (fn the

determ ning when stylus 16 is "up" or 2moén iikpeOnica€enig HEFLEe 29unhdcencolies these

i nput screen 18. Alternatively, a streamof Points can be_ se rrent ed to form
Strokes on the basis of other consi dePRIfHfifsas RAPIEXEF e PPhe\t2cantife Program the:

segnent ed based upon changes in a Iocaggyc.c@L.gyI@I gg,nge\éa}Lg.qoqrsyporgugh as con:
| arge | ocal curvature. Local curvature Is calculated by the ‘change in
di stance al ong the input coordinates dewgthedciurtarurhe Slfmngemmpl#np@n a’hlthe St

produces radi us of curvature. Wien the radius, of curvature changes_ra
with respect to distance along the i nf&f>%86r 4f Bi*edi*or rfb‘i’he atheu eFE Yeonpar:

too small, then a segmentation Strokegig,233UeRd dhardckri2d S:BRY o3t ls@kSence of
begun. Fur t her segnentati on techniques can |look at the rela- tive maxi mum
and minimumin one or both coordi nat eshand/:or thégiatabase .cr b€ rsgsf;mtetnhey close I
coordi nates. However, these latter met hods_have ed t be
| ess effective. Characterizing a St ro@e %&6883"1 & g‘g éggéde 8’6rc}1 n&pdthe o

defining the Stroke or segment to a seg gf,pgbarhi@cggglﬁﬁkgs.Mt i€lds shown in b
uni que, generalized and mnimal. Unique- -32- ness refers to both

factors that the same characteristicsthi® wpnetha MSByf!telqeeE@melée@?lcﬁlﬁét@B‘“Ct'
and that the characteristics are suffi.ci nt to reqen .eg‘% ag .z%’%p;_g T{'Htrl'9i1s stes
to the original coordinate seguence. TRe ¢ "g‘gnera atol d 10 y
that the characterization is invari ant.,mrwc_h, tgamsa‘cogml.pnnao tulsm be ine:
the synbols are invariant (e.g., translation and scaling or stretching or

small tilt). The scaling of all distamRatehiis aet:mmsrfgv Byex SRPNBAD tPathe) bott
of the distance to awiting entry Ii dth. T segnent
characteristics heve the foll ow ng fegt'u?e's"'(ﬁ ll%gti E%(e %32?’1 3%2 one or

nore of centroid/ gqverage, extent extreme or begitWireégefdhdechsh 1@ FOgsll 8 and 9, »
determned relative to the witing entry line, to previous Strokes, or to
character extent o&) center; (2) Strokéhsl"m@“fisr(ﬂf&ﬂaﬂéﬂ ZE%P‘?@}ZBnE Rjrticular §

nore of average sl _pe, change in sl opg, ‘s'\h: % -h? a,rggaesoq gtgi pq\ég[_ggebegms in te:

proceeds to process the X,Y voltages from proces



. another set of Foints is read. If the Point count
curvature) and/or a change in curyature, by sequence of slopes over

specific length segnents or over fraetteahdhn promysizdéne drexby64) gndisates that there
description of linear direction or cjrcular cor;pl etion q_nd openi n%h .
direction; (3) And Stroke |ength adPehFei0tEPYF8d BY® RTSPEM O APORY (tReProcessi:
curve and/or the extent extremum al QRYp{diec0 HoRal &2 It € oMeN i ONRientified as .
enbodi nent of the present invention, position- ing by centroid, extent

extremum and starting and endi ng cbeigithabese theebbeerligac N ul$ calcudjated in
The Stroke shape is encoded as a segue.n}%e of _sl opes and verti ;a,hﬁgosi tions
(relative to Stroke centroid). The SPFoke "l eﬁg?’?ﬁ%ﬁﬁ’%%‘“%%?’b i'Aat 28 REYSF R Proc
nunber of filtered Points. Alternatip¥gtessing bed3-174he average curvature can

be encoded in total slope change (along with length), change in starting to
ending slope or fitting the slope angl e ver sHewévergt hf cihevpens slowpasignal is recei:

change of sl ope angle. Additional chggnchreric gls ¢S, th‘é,,C,Ql,JJ dbot;‘elgae&e“ the volt.
include | ocation of coordinate rel afive extrens, chfve crossi ng, cusps, and

Stroke direction. A particular nmethggalsedo! Qe téirindi fife Iclo6rditiatecPoint using the
characteristics is set forth below 1. The nunerical val ues of the

Criteria for each Stroke of the Hand®FPelasi Symbol are determ ned. 2. The

dat abase val ues for each stroke of the previously | earned Handwitten

Synbol is determ ned and sub- tracted fromthe ngw=y,det argi ned val ues

respectively. 3. The absolute val ues of each differtrke ate scaled, to
meke each of the five neasurenments reasonably equf wakgvy *t byt he others such
as lengths scaled to hei ght between lines. 4. The five thus-determ ned

val ues are added. 5. A predeterm %g %ﬁg&gkﬁ.& gnusgd_‘q ‘%ﬁgg‘ leéﬁ','“;ﬁﬂ.. tha

of recognition -- too high a value an s areinfrequ

recogni zed and too |ow a val ue causeink@ntrohy d@Dixrat@nperne shpleisurfssk of the pa
Threshol ds of approximately 1,000 are used initially and then switched to
approxi mately 100 for play.

!



. L _ . If the distance between Fcints is detex
i nproved recognition. Tf the threshold is exceeded, the conparison is

di scarded and an error nessage i s cresteddanthaitspl enigdri®. theThrogiatadeans the [

is searched to find a nunerical mninumdifference. I.f the njni num .
di fference i s bel ow the acceptabl e tﬁ’é@ﬂ?gfa o] ?%c%ﬁni%??o%? PFReessing box 152 tc

correspondi ng Font Synbol is displayegkianokhesehigsfe e:kbha-Qeegand is
performed, as the case may be. -34- It has al so been found that the
preferred classifica- tion of a Stroke is a cém therthegneand,at ficthet Raintondall w
that is grossly discrete. For exanple, detefmning a slope b ngl.e 256,
directions rather than in 8 is desirab rel.a’&’?felprﬁghem fgﬁgT%“t%ug"gpm“ssmg box 1€
classifications can include bars/archesintoaksnteduUldeinceBe:0de@dS Ub kedlp ELEE of the
or horizontal or vertical Strokes. From subroutine 170, the program

proceeds to pro- cessing box 171 wherkeisseh afhisnupmkeguip Weadoke 4ardsbere djamond
nore preceding Strokes are conpared with. t.a entry at | t 0.,
RAM 56 (Fig. 4). Thiis conpari son i ni %ezﬂrlﬁ?nggghle%g%%hﬁ}ff hr.}el"reL gf%iﬁ'?\“a%g?néﬁg'm“
questions that are asked by the progrgredessthes ibdskorsalivher @uHéSPdinks a¥6,smoothed
and 178. In each case, if the database entry is elimnated, the program
proceeds to a processing box 180 wher#°% 989 2cBYMRAT PhefFFaNlagat FMEAtRING 18 us

is received and fromwhich the pr O?Lgﬁ'%ilsgoﬁ%l{?%hi{ attggn:t qg_oglfe ﬁqgsﬁbﬁgmotion

box 171. In decision dianond 174, ITs imnator 1.s asked by seeki
if the nunber of Strokes are differeneledtkohire nousbder Thek &inpilees aroethhgg technig

sane, the program proceeds to decision diapond 176 where the aver aq_g Hei ght
Above Base Line (HABL) is cal cul at ed BHFIPIMEAISY SyenesewhighpFesylts,in £hlgulati

entry. The entry is elimnated if the,diffe ' e average HABL's is
greater than one-half the height of tffg'l é’[ﬂt?i‘ﬁc?ﬁ%&wom a negative
determ nation injdecision dianond 176, the program proceeds to decision
di anond 178 wherdg the nunber of Points per Stroke are conpared and the
dat abase entry isfelimnated if the difference in nunber of Points is
greater than ten.\This determ nation varies fromthat nade in decision

di anond 174



invelves what it czlled 2 spline fit wherein the fo
because it is concerned only with,the nunber of Points for each Stroke.
However, in decision dianond 174, JcBtt®ath Y¥%ers, such as the capital
letters "E' and "A", have nore than one Stroke per letter. -35 - If a
data entry is not elimnated by decision dianpond {x8, ®hem.thexpr,ogram
proceeds to processing box 182 where the pr odr am calCul ated a ggdge to be
used to determ ne the cl oseness of the match bet n the selecte ntry in
t he database and the drawn Stroke. A presen[llx'?' Bﬁ% rfgﬁ‘%fe‘tﬂgemftgwgﬁecéhh\e appli
of the absolute values of the diffesoncescpalsieensiRRrshé Oken¥atiierand ilsh@one =
dat abase entry val ues of: a) di stances or lengths n units of 1/80th of
the line height (e.g., space 26, FiyedRe; thecubber qhénpitv Foints andi tg space data

1/256th of [err] over all the Pointg, al ong the diagonal of the conparison o
matrix. Alternatively, Dynanic Pr og$ i i °°ré8ﬁ2?ﬁ3'é§§8a # tfﬁ%’e%f'ﬁ 8"'%” made wi

optim ze the conparison using of f-dicapRabl€!:ANBEH Se:3®r®dundsE AMNsimple process o
processi ng box 182, the program proceeds to deci- sion dianond 166 where a

match is determined. In actuality, ®sequencd ¢% Feénts dimedcndingcthy gcreptansn of s
of an arbitrary gauge (maxi numall o l.e vari.ance ich is the sum o

absol ute val ues of the differences %nv'\"/@e‘r'l?)fmié' én%éeif\g]'gf‘?ccﬁ(gtf Ehe P“VIWSIY acce
characterization and that of the StRifhedat fdiHICLtENBe Wn ¢f¥RROCE SR POX

183, the |l ower of the present gauge and the previous | ower gauge is saved

as the best match. The program then goes to Kre® Bregrssinginx 186, \herprogram proc
determ nation is made whether the p e t §Sat e

If it is not, the program branches %gécﬁ%éggsﬁ%g&E%x"th%gba%'erggi Zﬁngx{&t'rdym an
entry is selected. If it is the |asisecitck¥mented 6L WaRN N6WPOEAE dilice the last pe
deci sion di anond 185 where a determ nation of a match is made on the basis

of the gauge being bel ow a predet er 8ionad -t hFRmMoRy. addressahlec 3EHRY] ofsPaints is cx
by the user based on experience wt h em_ .l i ai .

t he program branches to deci sion di gﬁ%’r&’%ﬁé%grfe;% &espgéﬁlﬂﬂeel?i g;ﬁén} s?nﬁ%hé‘°““ te
whet her al | {



oy of the strear of cccrcdinate Points into a Stroke
-36- Strokes have beén checked. I|f,the |ast Stroke has been checked, then "
the present Stroke is conmpared in seRuEiftTe Vi h HEeSF GIEi RO REeR SNt is "ur
Stroke entries. As in the com parisgg,midhyal AR RlakAi;CHLONAen 18, Alte
entries, the best fit conparison for all entered Strokes is the recognized
synbol or sequence of synbols. Howevetryedsf of hRcinast cSt bekeedresitbdctr feam Strokes
and there still is not a match, then ;he progranhgrgpeeds to processing box
190 where a question is displ ayed on®di ¥Peay VtH 88R° D Esk-FIG*tTRIeSREY 520 e
a new Font Synbol should be added topih&s dabRhantced N® WSEScA195PONAR1806M curvat
that response is used in deci- sion dianond 192. Either the Stroke sequence
is added to the database in processi hgrdroxot®U camddatire.prbegpadnecbreatolresis calcule
back the top of processing box 152, o%_the,ﬁng ran1br%$che i ne- diatg“y din
to the top of processing box 152. On“PH¥%tHeT* ARG 4P 8 AfiPy% coorcirates din
determ ned in dec- s:on dianmond 166, chiygyePiR0s1Pel’ AIGREPrdducREOEASiIsNEE RV vatur
195 where the program shuffles the database by interchangi ng the serial
| ocation of the matched entry wi th thRediawt p§ curyasure chThgepr@pidiy wisth respect t
proceeds to processing box 196 wher e.wne RLQOIram zer 9s,,t QgesPoi nt.equnter .. . e
and the increnent counter. The progranihex pﬁbcee sdt8 prdc§§5|ng oX %@?
where the matched and characteri zed Shéle seimeritakss skiekéliisPhsy@cedoyoléid, and
com puter as the identified Font Synbol. This display is |ocated at the
position in which the entry was nmadePssun-npEertherceesmegtatiqn terhnigues, can look a
processi ng box 198, the program proc S t 0cess| X I h .
program can act on any conmands whi C‘ﬁ?\?? "ﬁgég‘:;'?]t‘g‘rép'l?ggéngg %ng}tﬂgfr?aﬁhvgwrdm“'
characterization of the Stroke uses thgvederbisirigici® alhectosriingtes NaBoléNer, thes

| engt h, scope, curvature and position. - 37 - Wth reference now to Fig.
9, this Stroke characteriza- methods have been determined to be less effective.
Characterizing a Stroke reduces the seq
coordinates defining the Stroke or segment to a se

acteristics that are unigue, generalized and minir



e e

tion is depicted in greater detail, r&t¥GRE EPtcrHE: P PRIFS UBPBUtYN®TEVAPUS ST
essentially perfornms a mat hematical _{[ sjeqr :ent:i QD %f, gach Point on a

Poi nt - by- Poi nt basis to transformtfié Points Trom an \? rtesian

coordi nate systemto one in which the coordi (2 estaske tshepoarsTehazaxtesli o by one
of each Point and the normalized height of each Point above the base |ine

(HABL) . Subroutine 170 first cal cul AF®SE9eh&LERA NCPRDIPIPNELROPEPIFH 38 a measure

processing box 220 and then cal cul aggs.lheehel.ahl0f &aAGHe PRl Ru-aRAKS I B sequen:
base line in processing box 222. The sl ope and HABL of each Point are 'then

normal i zed respectively to 1/ 256t h ofe2 driecafitk tlengtB(ieymoftd lve wirelt [freftional 1¢
the entry line in processing box 224. From processi ng bgox 224, the system .
pro- ceeds to processing box 226 whér & 157edeEF AR APR P HIFRET Addeotd Rest f prrcula:
each Point are stored in an addressghl&R-EAY aikaetsspr outine then returns

to the programthrough term nal 228. Whén the conparison is nmade between

each Stroke and the stored val ues, the conpaf3sobndsStrnke bengtheasoshaxiarzerized |
Poi nt sl ope and Poi nt hei ght above R&Ee line. As mea;t,i ongd above, a match

is determned by an arbitrary gauge *MPEHFPSSCYRE 2R YT RESHFLNE SRTAfEYr iong
the differences between the wittenggtggke and the stored or dictionary

Stroke. The system | earns by adding new Strokes to the dictionary database.
Once the database fills up, those Font Synbols areaembedimentreftbat Preaepsdinventi
are replaced by new entries. In a rki.ng enbodj rent _of,_ th resent

i nvention, the al gorithm successf u%?qiﬁgﬁf%f%@rﬁﬁ&fﬁaﬁﬁgf and starting and
letters and numbers when written di gebgdfiates RV BEeRWAEBESEIIAY used. The Stro
Handwritten Synbols that are witten such that they are continuous, direct
extrapol ati on woul d requi.re searchi mgcedethimsbassegence i alopes @ndoyerticad posit.
three, etc. Stroke synbols -38- 3and, | ookin or .the hest .fit.. Upon
identification of a Stroke fit, a " 3§W‘T‘é’t‘t 58 %ts”lkén'éﬂbt\f@?g;‘re(?gﬁngyé’&f length .
except that [err] next few Strokes gpgréwidaté@thy @neh@sberl of M tebadR1hbL. AL
previ ous synbol for a better fit. For exanple, two Strokes that have been
identified as "ones" would be conbi ned and



L 3. The zbsclpte value ach diff
changed to the capital letter "H' pnce a cross bar was T dentiTi'e .°£rh°e perere

system desi gn denonstrated by Figs. scdled9 woutae tashl ys he.eC oiiadl Moy sWieents reas

with ordinary skill in the art of conputer programm ng into al nost any

conput er | anguage. The source code $FEFPHEE f‘Br‘%é"gﬁfﬁ isuaRi &h 1SPetisasraled to
utilizing the disclosed invention is,dhgkidfdeas Appendix I1. The software

in Appendix Il is witten in Mcrosoft Basic, a comobn conputer |anguage

avai lable for virtually all mcroconputers ard opEreattive thystderermihed values are
programis a conplete text editing denonstration, which shows the .

i nprovenents that can be made upon traditiondl’ wot PTEFBLETIPRY CFEERMS is used a
Program | ines 2600 to 4000 contain tfl-Charakbeh: {55000 {dc0f: SUR QWL kd'@ne Font s
whi ch includes the software code necessary to get X and Y coordinates. This |
section of the program corresponds tinfEeguerlyPregronired nad 2600 owoa AGARe causes
make up a subroutine designed to obtain the X and Y coordi nates of a gi

( ven ‘

Poi nt. This code corresponds to boxet¥ PEMisisgntiffd. | ghrespalos 8§ ﬁf%'°f6%ately |
of Fig. S. Programlines 3000 to 3338se@0fsidilait§ dhd Rhé MR€ciid WCapproximately
anal ysi s and characterization routine enbodyi ng boxes 156, 158, 170, 172
and 173 of Fig. S - 39 - Prograntriraeed 3I20OeRIri?N00 Ifakhe ughrashold is exceede
subrouti ne designed to conpare the analgngd St.r okes tg % St.r oke dat abase N
These program |ines embody boxes 171°FE*IIHPTHfSFTLCaEoebATY, A 9TEREAPEGe 18 o
to 3980 nmake up a subroutine which igispesyened to learn a new character.
Thi s code enbodi es boxes 186, 188, 190, 192 and 194 of Fig. 8. Program
i nes 3060 to 3273 make up a subroutine desi #ned Ther dstahnse is searched to find a
characterization purposes. This secti.on_of code co ongds, to Fi i
Program lines 3060 to 3095 are used “t‘ié‘ f:mé'f‘c‘%}ll}gf’é“ﬁﬁ'nti{ (;et-%go'lnﬂ'fimé“fno% %‘5%3‘:9 is |
embody box 220. Programlines 3058, f24ptidie ¢RESC:1v1A £HCGebOgidtlioH| Xk dorrespo
hei ght above baseline (HABL) and correspond to box

Symbol is displayed on the screen or the command i

as the case may be.



222 of Fig. 9. Frograns |lines 3253, éiﬁ-i§é7§t%dr‘etagepcf‘bt%'mﬁcﬁrr?ﬁ F%gé he processi:

Poi nt hei ght and sl ope and correspondnéxe khs &ddteck &f GheOnes¥ agtanddtirpeis receis
3253 is used to store the height above baseline and enbodi es box 226 of

Fig. 9. The foregoing program can be®3iGy &fej Prasya=mtfnsybefk $o the top of proces:
i croconputer of microprocessor with;a LquifemBAhoRd BRP" O FEEL Ye RRknfor 16
machi ne nenory, so that it can be seen that the use of the program Joes not

use up a lot of expensive nmenory andse&kimgl af i thed yiuhlaet ofNSerokesdt arw diliterent.

program s operation. If the programis witten in a Iangua%geother t han

Basic, requiring | ess menory, such aS%faTeHBP\ATSARYBRASE t FRe HTOETRH ArREeeds to
program can be rmade smaller. Boxes 189adha2996 QhnefleJtnd aRLP. ePoh O W68k Base L:
pl aces t hroughout the code. A dicti onalr‘y of the \7ari abl e‘s ofé){ l?e ?e?evant =¢
code section is included as Appendi xchldula¥kd andcicerpames nbvh ttheFHABL B3, tiee data

flowchart for the editing software ("Editaor") denonstrated by Figs. 11A to
111 -40- and described above is d&8BFLX &8 zﬁf‘&é“?’ﬁé il'—_fditf‘bra/ﬁg‘?b‘éife&“i Fhe, aver:

the system (box 229), control of thegsefi thin 'dHeVhREA the AdiyntY st ¥Re dhfry 1in
system then proceeds in the normal. manner described above to acquire Points

and display them (box 230), convert nhgatiyendetemmipatiorplipsd¢diciof Xiamond 176, tI
characterize each Stroke (box 232), and attenpt. tqQ natch the aéreolééa or b
Strokes with the database (box 233).PFRE$AAS.ER J45d2H8% 438%°n¢ 18 Whgzs the number
sends each Handwitten Symbol to thegkgifedlarkOcdrpated ftla 2R NtALWEE édtry is el
command i f necessary. At decision dianond 235, the Editor determ nes

whet her the Handwitten Synbol is andEfiferengeSmingrber of FointsSisbgteaterfthan te:

the character is determned to be an Editi.n nmbol . t Edjt or pr,oceeds {0
processi ng box 236 where it determ n8% V\mié‘ﬂtg%'? il B L’?‘Fats"ggérﬁn sctdion o
entered and executes the Editing Funght@ise itfid RBnclAIAC bRy v tHELRE HuRBer of P
not to be an Editing Synbol, then the al phanuneric character ccrrespondi ng
to the handwitten entry is displ aye§taekeyr oHoeedssi,ngn [stecis8n dimmend 174, certai
alternate configuration of the Edltoghch as the capital letters "E" and "A", have mor

Stroke per letter.



g cptirmize the comparisen using off-diagonal elemen
Font Symbols will only be accepted when the Editor is_in thg "Insert. Mode."
This structure insures that each Font Synbol f8°%R5FLEet Pt &5%ei H® £IqaEE™ PT

to a document. The Editor uses a varifly @farewEbas ilgsi NRgedn iPkErermined. In
editing on the systemsimlar to, but nmuch nore efficient than traditional
editing with pencil and paper. These matcheisy detierniimgdf encithenscalichtitn offusn arb
are not limted to: DELETE synbol - " . " JA_horizontal Line dr

through a character or characters. Th‘é“éél'f“t"bral\a\ﬂ‘Tblfeh‘BVea“tcﬁg' dﬁ‘déﬁﬁ%&g sum of
characters and reformat the text. ADIdDEeNVARGEAS Hi)FROL ces betweeh ¥Bé tdnidkea str
l'ine | onger then the height of one line on the display. The Editor wll

adj ust the margin to the indicated pcErporrrafgtiat arfuthathef t¥het stored dayabase
| NSERT synmbol - "[err]" A caret drawn)_at_the Pgint er.e text i be |
added. The B tor | di spl ays an | nput WFOFPHE SRF (% Ui gfNen PturEs Fsgepe sevs
is recognized inserts it into the texgrev-MEK15ked caypgPol S save& asdifHe "bestAratch.
| ess than and greater than synbol drawn at the beginning and end of a bl ock

of text. The marked text is displ ayedeR 9®feitscderqigion Hiarendi8spubexs a determi:
bl ock functions can be perforned. DE RXle- eletg s | 4: |
drawn within marked text will erase bﬁgghn%@kaég%{xt énﬂ“‘“ﬁf %?n"gr. X%@““'“ en
MARKED TEXT - An insert synbol drawnoanyiepeotddnbiakdtest exiprteessing ®ox 180 w

mar ked text to the indicated position, deletes it fromits origional
position and reformats the text. REPISREEY\ARREEsCtedt - It {8 i3 antry, the

drawn within the marked text display i i a4 r ;
text wwth the inputted text. The Edi ?ﬁ’ﬁ’g'%{,%& é&g%sig??dbe‘gggﬁg% %gﬁ"ﬂg' 66¢ernin
changed to the particular Editing Syniagkr jw ehéérad thy il oSahe sy bging bel
custom zing the Editor and preventing new users from having to |l earn

unfanmiliar Editing Synbols. Further mRFGPPIERiIpsAthreghetthantah ihreshpid de set b

present based on experience with the system.

I1f no match is obtained, the program br

decision diamond 188 where a determination is mad



datakase in processing box 194 and the program branc
systemw || be apparent to those ,skilled i | S 0f,. £
t he comon characteristics of eachlé]{i%)n'toqzsg'ﬁtéﬁa%gg&% 55xe§<?2r'a8Fe%1ea)ﬁgggg& brancl
organi zed into a synthetic synbol . cTaeelsynehaid @op yed phose £didgaBseriisgt i €S
could then be exaggerated to maxim ze their_variance fromall other o
synthetic synbols. This woul d create a veryPTdhSagtherohendm|ifdat Bafsdels (Jptermine
the ot her hand, as an exanple, a dat £ d ] L ‘
preferred embodi nent of the invent ?bﬁpgségg?{;?qtrsgéu%es%’ﬁggﬁb%ﬁép%’ego processine
different characterizations for eachese el program fafflékectimy dheabds@sby interchar
numer ous useful applications, alnost without |imtation. The nost obvi ous
applications are text editing and FFF13ngo6aticmnas nbifi PEFTRES SPREY Withothe entry
of the many other applications thak,i8y.d3Qhn NS bPodledd €5 Pr32dkidhAbEx 106 whe:
witing in |languages utilizing | arge nunbers of synbols |ike Japanese or
Chi nese, witing in Arabic and si npkagrdmarguesadenbalintupowitexr andithedincrement cc
nunber of conplex synbols; witing chem cal equations, including those
i nvol vi ng organi ¢ conpounds; writi RGCHIMN E'fﬁ%ﬁfﬁﬁ%ﬁ/\/*Wf?F'ﬁ'@gqpﬁﬂ"af"?%l"h’“ t
lines can be provided for nusical gRA!dadakPeSizeatidiados YSHIAKEs ML APl Nyed by
for graphic manipul ation of data, including the transfer of graphic data to
a spreadsheet; in education, as whertepraedsheridensilfipdeFonvriymbed. pIThd e rdiggplay !
on the screens and the answers witten in |long-hand; . as_jn teachin .
mat henmati cs, as when nunbers are n@fu ‘T)?"i’ggg‘f"t 28 Y}H“%‘qﬁg i §ya‘P‘|ﬁ’gf“H8° on inpuf
equation anal yzed to determ ne the (ggguldy using those nunbers; in CAD CAM
applications involving synbols, geonetric shapes and [err] |ike. W have
described a particular preferred enbodi nent Foém prieecetmimgdbes 51960 nphe Grogram proce

whi ch usual conputer functions are perforned b iting ip a normal manner
with a pen-like stylus on an input ”28?%“& ﬁéﬁ%i Y’é‘c‘% §g6\Peﬁ°°5‘Tl%h“ act'on any

display.  The keyboardl ess conput ghith | 4Shadl fiterpréct@n| | Xn GAReLAMRA ERiracter:
use by non-keyboard oriented individuals, by keyboard individuals for whom

the utility of the conputer is enh&hecStrokeduses thei Erintscthemagdvescrather than t]
applications in which keyboard entry is awkward or inpossible.

Conput er - based i nfornmation and appl®8Bts cﬁ‘l‘ré’b'f‘f’iﬁal’gdgﬁflgé"?baded into a
portabl e device for later view ng, manipulation of text and



£s b 2%, Frem b 224, the
data, and addi ng new téxt and data i.n P& Tor %r%ﬁ ﬁgnawrl ti F\E;r r?oages"'l;ﬁgr eatter

the user may transmt this conputer teeddst 0o gnaickesiOipytzas whesed r'ﬂhleacalculated

device, an external electronic storage device, a hard copy printer,
through a tel ecomuni cations system Vvalues foh@achnBRiEr 2T S5apeD i df‘ addressabl

recogni sing Handwitten Synmbols with gphigh; .gi@g,_nige A RO WAGY.e AL R through te
“learning” individual styles of handwiting. The data and commands can be
input with the aid of a styl us. -43- Al t hotilent tiee icovpatison hsgnadechetween eac

described in terns of a selected preferred enpodiment enconpassing the

apparatus and nethods aspects of a keYModFaF e 2 BRPUEF SYFRREAFCT HE made by the
invention should not be deenmed |imtegoiReces apknNES Rt RigRMRosiRaEE ARkd. A
nodi fications will readily occur to one skilled in the art. Reference

shoul d al so be made to U. K. patent ap@mataommbrrberq;tsmmw Fn@rbitrary gauc
9019254. 3 V\:hl ch are divided from t h| S angpl i cation.

b?s%)utﬁ 11\.126 ?(f tégpgweéﬁkcig)betwee:

(1) ns = (-37..0..19) y = (-6.%

y = (-6 --18- -60) S, 42 -57, Stroke34nd &Pe stored éP d:.%%ionary Stidke. The
-76, 10 - 64, 3 -89, -3 -72, -9 -85, -17 -72,

-24 47, -17 56, -11 by adding new Strokes to the dictionary database.

database fills up, those Font Symbols that are ir
used are replaced by new entries.

In a working embodiment of the present
algorithm successfully identified upper and lowe:
and numbers when written discretely from one anot
Handwritten Symbols that are written such that tl
centinuous, direct extrapolation would reguire se

database segquentially for one, two, three, etc. ¢



43 -3 39 3 11, irn fppgpd‘x 11 i=!§ri§5er in F‘crqg*‘? Basic, a com

-11 - 71, -18'H (1) ns = 2 X FarGudde - '313291dyfo*(vigiuaiﬁy Jil)mﬂérd&ﬁmputers
14 x = (27 .12 ..-2) y = (20 . BEeeETaS 7 4, 38 -

32 -48, 25 -58, 16 -71, e,.,e*ating gye',zg-. The px@g:gq is a comp14te text
-89, “11 - 72, 17 480, 28

%% x = (C21..10..37) y = (-15.. 16emERf At Ien, vhicy, Mgyd the wmprgyinerth Dac ca
29 -98, 23 - 80, 16 78,made upon &radftional wordlpro8@ssing syste@s.

- 80, -12 -80, -18 -64, -25 -64, -31 48, -25 56,

-18 48, -12 64, -6 89, 1

Program lines 2600 to 4000 contain the ch
recognition subroutine which includes the software
hecessary to get X and Y coordinates. This section
program co;résponds to Fig. 8.

Program lines 2600 to 2699 make up a subr
designed to obtain the X and Y coordinates of a giv
This code corresponds to boxes 152, 154, 160, 162,
166 of Fig. 8.

Program lines 3000 to 3339 constitute a F
Stroke analysis and characterization routine embody

156, 158, 170, 172 and 173 of Fig. 8.



- 124, 0 -124, ™~ -2 45222 REPEND X1 |

2193827 1 REM Z SER ES COPYRI GHT: Li NUS TECHNGLGe: ES hmﬁmmaATEn ORESTONre usec
VA., 7/30/85 10 DEFINT A-Y : REMall integers except z 20

X(2000) , Y(2000), {9, 800), DN( 300) , DC( HUDPoExt %G)E“S\F(“%e}%i(“goﬁ"gefp%’tﬁ to box
, SA( 80), SXX( 80), SXN( 80), SYX( 80), SYN(
80) , SNO( 80) , MTI TL$( 20) , A$( 1500) , LL( 24) ,
AS$( 200) , SLET(80), DBC( 9, 10) , ASTRT( 80) b¥=NDh80In2 8= PIiNE F&EIZ26 89 HRI.NT. " Z

SERI ES COPYRI GHT: LI NUS TECHNOLOG ES | NCORPORATED, RESTON, VA., 7/30 /85"

40 | MARGN\ES | MARGX=62 :@ JTOP=1 : JBTM:=15 :ISRVERISSPEDS PROSEEmAcansfe stered in
KYBD=0: LHT=16 :SXTT=4: JTX=0: ACPT=10Q0 6QcLHl4zskHa ﬁlckkggb'cle'éqégu th a reguiren
- LHT5=LHT\ 5 : LHT2=LHT\ 2 70 PRI NT "PLEASE I NPUT PEN SWTCH. .. -1 TO RERUN, O
TORUN 1 TO RUN & STORE": | N PUT SWisbprazimhe VISR of ricHHENNEOOSE $0700t it
: REM TOUCH TECH SCREEN IN ASCI | [err] 9600 80 PRI NT "PLEASE | NPUT DEBUG a 1ot
...-5 TO5 ": | NPURDBUG 85 PRI NT " PLEMSEthRPiFe RECEITRREE ¥ROPERITRT.Y1D Yo
1000 ": INPUT ACPT 90 PRINT "PLEASE | nEldk SED}'AJ/;LsEéBN‘ﬁ%T astliﬂ_QﬁQhI:.ng the pi
| NPUT EDLN 92 PRI NT "PLEASE | NPUT KEYBOARD SW TCH KEYS, 1 FOR MENU

": INPUT KYBD 95 PRINT "PLEASE | NPUT BE&®ARGRSWIFCEDe FEOTOAMRASTRRItYANTER & langud
STORED DATA BASE": | NP UT RESTRT 97 | FAVE-0 :|F SWIPN=-1 THEN |FA\4A \’% 1y 1
PRI NT "PLEASE | NPUT AVERAG NG SW TCH. * “%Tb’ﬁ‘%&b"& RACECTY, FEShERA

I NPUT": | NPUT | FAVE 100 KEY OFF : SCREEN:& ofcg%Ekggggﬁn RESTHY made dhideSOSUB
12700 130 IF EDLN = 1 THEN GOSUB 12100 : DIN TEXT 140 |F EDLN = 1

THEN GOSUB 600 : REM PRI NT TEXT 150 | F SWI'PN —BoxeBHEDS toskpP ©foBig5 P pppear in 1
SWIPN = -1 THEN GOSUB 7000 170 IF EDLI\#W:? TI—{_S'S UB 6100 180 | F EDLN <>

1 THEN GOSUB 12500 200 REM EDI T 205 LFREP4FRSTH N - -1 THEN GOSUB

7100 ELSE GOSUB 2600 : REM TOUCH TECH SCREEN | Ny AfiGtionary of the variables of the re

Frogram line 3253 is used tc store the

section is included as Appendix III.
With reference now to Fig. 13, a flowc]

editing software ("Editor") demonstrated by Figs



_ executes the Editing Function. 1I1f the character is
Il @9600 211 |F SWIPN -1 THEN GPSUB 7300 220 REM RECOGNI ZE SYMBOLS 221 IF
NP > 2000 THEN LOCATE 23, 1: PRI NT '"PECFMREY 3PGFRTENs: SxThep. oBen ghemlphpnumeric
THEN GOTO 200 230 GOSUB 3000 : GOSUR 340 c'x%::%-u&%%elnQnawa-étE’eerﬁé%-Eq\é displayed
NCHAR GOTO 1200, 1300, 1700, 6200, 6700, 6500, 6600, 12500, 6900, 200 : REM DELETE,
MOVEFORMATI NSERT, WRI TE OVER, REMOVE, clRARMGRATRH BISERT 16HARACTER) dHdDc250i gBTRE on of -
200 500 END 600 REM DI SPLAY TEXT FROM S|NGLE CHARACTER ARRAY 605 LOCATE _ |
23,20: PRINT " "610 1=l FORY SyRReNR| Wi AP DIRSPRATBECNT HORPRCFAter
620 FOR K=NCI TO NC 630 I F AB(K) <> icBE.J e SOT@rE860: 8AR tLELAT R ded that each Fo
PRINT " " : I=l+ : IF1 < 81 GOTO 640 650 J=J+1 : I=IMARGN : LL(J)=K :
GOTO 740 660 | F I < | MARGX THEN GOT@e870: &8 SEfbFe AB(IKy #ddedCOT @ GQOUBGEG .| F
J> JBTM THEN LOCATE 21, 20: PRI NT "READY", &g% 680 LOCATE J. | %DF N\
THEN GOTO 710 ELSE PRINT A$(K) : I=I+1 : Y80 TCATER S oL Y. Opjifposs desi
“rool=l+lr ITF 1< 81 GOTO 690 700 J3kiling lorl MARGY stek LdihiTkt 1o, SN QuietOmore efsf
710 IF A$(K) <> " " THEN GOTO 730 720 I F LL(J)=K GOTO 740 730 I'=I+1 : PRI NT
A$(K) 740 IF | > | MARGX+10 THEN GOTGregotidral REXTng ¥5th PRngHl Xpd Fapwy .COTse p:
790 760 JS=J 765 LOCATE J,| : PRINT ".": Izl +1: |F,l O 765 77Q J=J+1 . .
. I=IMARGN: |F J > JTX THEN GoTO 788 EiRE fébfé‘%i“é‘%l"% ut-ASS 3‘-’5%%%‘*"1 to:
JTX=J : LOCATE 23,20: PRINT "READY", :RETURNELEEP dpRbbDELFTE 1205 A horizontal
XX- SXX(1) 1 XNESXN(1): YX=SYX(1): YN-SYN(1) 1206 |F NSTRK=1"GOTO 1220 1210

FOR L=2 TO NSTRK through a character or characters. The Editor will
underlying characters and reformat the text.
ADJUST MARGINS symbol = "|" A vertical
then the height of one line on the display. The Ed
adjust the margin to the indicated position and ref

text.



1212 |F XX < SXX(L) THEN XX=SXX(L) 121%€ E®3 > SXN(L) THEN XN=SXN(L) 1216

| F YX < SYX(L) THEN YX=SYX(L) 1218 I'F YN > SYNgk}; JEEN YNFSYNCE). 1249 NEXT eymbe
L 1220 I N-I MARGN 1225 I=INT(XX/8)+1 : IF | < IN THEN =N 1230

J=INT(YX/ 8)+1 : M.=LL(J) :M2=M_+l-| N :thieFr@d{ed Fext "d:iEpEdysVAuMuphit] 28de laRd repla
A$( M) =CR$ THEN M2=M2+1 1232 I-INT(XN/8)+1 _: IF | < IN THEN I =IN 1234
J-INT(YN 8)+1 : M-=LL(J) :ML=NM+l - | N*FFaE NETSPEE4E9%% =M +1 1240 I F
A$(M.) =CR$ THEN M =M +| 1250 MD=M2-ML+1: | F MDrfe GedRRENG MyrMb1 Mosel i 100 MRove ca
1260 FOR MEML TO NC : A$(M =A$(M+MD) : | F M-MD=NC THEN GOTO 1270 ELSE NEXT

M 1270 FOR MENC- MD+1 TO NC : A$(M = " "the NEXECME4DgBikERS Syfols P€feddled by each
GOSUB 600 1290 NC-NC-MD : GOTO 200 13QQ REM NOVE, | NDI.CATED BY OPENLNG
BRACKET 1305 | N=l MARGN 1310 XX=SXX( 1) :S“RRESNCE) FPYRCSy £7° RRE'ESoR( 1y nfyopsers
XP=( XN+XX) / 2:  YP=( YN+YX) /2 : REM AVE BRAGKE Tu:R@8k T1 {NEES8lhd SWATDEY 8) +1:

J=I NT(YP/ 8) +1: REM CONVERT X, Y TO I,J 1340 M.=LL(J): ML=M.+l-iN : REM CALC A
ARRAY | NDEX OF LETTER AT |,J 1350 | F A$(M.)=" FuTHREy KpeMicRtiGH0 apg enhancements
A$(M.) =CRS THEN ML=M +1 1390 XX=SXX(2): XNESXN(2): YX=SYX(2): . YN=SY|

1400 XP=(XN#XX)/2: YP=(YN+YX)/2 : REM AVE® & bASPH %16’”“ $ifted 1n the
| =I NT( XP/ 8) +1: J=I NT(YP/ 8) +1: REM CONVRRhrgle ,T@nk, dorhdAOchdrakkéd)stices of each Font
M2=ML+l - | N : REM CALC A ARRAY | NDEX OF LETTER AT |,J 1430 |F A$(M.)=" " THEN
M2=M2+1 1440 |F AS(M.) =CR$ THEN M2=NR-PE eAtxrqysdoand-prerpigeATINOMNFERtherdp symb

FOR MEML TO M2 : REM LOOP OVER PORTI ON 70 MB=MBEL
COUNTER 1480 AS$(MB) =AS(M : NEXT M : s n ot iﬁ%%%ﬁ) Fould then be

XN=SXN(3): YX=SYX(3): YN-SYN(3) 1500 miabinNGERTel¥ RilriBndd FEERSISTORMEY Ishinthetic
AS$ & xx, xn, yxyn 1520 XP=(XN+XX)/2: YP=( YN+YX)/2 : REM AVE BRACKET POSI TI ON
1530 | | NT(XP/8)+1: J=I NT(YP/ 8) +1: REM"CRAEFIrake \& MeTy Sompasy. \Rptippy)database.

MB=M.+| - | MARGN : REM CALC A ARRAY | NDE&:SE, LE!TIERQA-;\pIIE‘.] a database created by the d

preferred erbodiment of the invention usually re

three different characterications for each symbo



in CAD/CAM ali\l/::l_].ications involving symbols, geometric sh
1550 I F A$(M) =" " THEN M3=M3+1 1560 |IF A$(M.)=CR$ THEN MB=M3+1 1570

MD=M2- ML+1 : |F MD > O THEN GOTO ¥&86 ELSE GOTO 200 1580 FOR MEML TO NC :
REM LOOP OVER A$ ARRAY POSI TI ONS TO Bie SlavETddecibbda ASHddriAd]dépERferrB&Nmbodimen

SH FT AS ARRAY LETTERS 1600 | F = NC THEN GOTO 16 LSE NEXT M : REM
STOP AT END OF ARRAY=NC 1610 | F k@y& ENFARBLRRE Hb‘?j"géﬁl‘a‘—‘ﬁll\lsf:"f“’m" ‘TaRccions

| NSERTI ON PO NT TO ACCOUNT FOR DRjeEFbruad bA&iEGR MhNC-rivPndD uddn&d WRth la pen-like
REM SPRED ARRAY TO MAKE ROOM EOR _ )

LETTERS 1640 NEXT M 1650 FOR M 1 *1%%@’%#@%%&%3&%@%%&@8@&* The
A$( MB+M 1) =AS$(M : REM | NSERT LETcPmRsterstdlngoeptead 1ostdealdy configmed\eor use by n

JJ=JTOP: NO =1 : GOSUB 600 1690 @IQnEé@i&ZP&ﬁE%REl{Q%éMaM“B&Nﬁmn%T whom -
1720 XP=( SXN(L) +SXX(L))\ 2 : REM AVE BRACKET POSI T1 ON 1730 |- XP\ 8+1 : REM

CONVERT X TO | 1740 | F ABS(I -1 MARRENfhe qompptendm@ehantgdy sadkm\waripussettings an
| MARGX=l 1750 CLS: 11=1 MARGN: JJ=gpbRcations! in wilERe§DSark/6ReGFOIH aikRarH @0 impo

REM TT ACQUIRE PONTS IN ASCII @9600 WTH T QUT 2603 20 2605 | F

LOC(2) > 0 THEN | PUTS=I NPUT$( 1, 2)°9°."'PE£9|U zsfé'ygswaﬁfﬁw o8ppdication soffyare can

| F LOC(2) < 40 THEN GOTO 2610 262{hthla Gort &84l déioéPf o LalthiP\ ¥ elt2ng{Pmaiipulation

- I NPUT #2. XPA, YPA : | NPUT #2, XPO, YPO 2630, N.N+1: XPA=( XPAtXPQ) \ 2;

YPA=( YPA+YPO)\ 2:  XPO=XPA: YPO:YPACEQX( I\B“:&lﬁﬂ\&'ﬂf‘( ﬁ?‘éé‘éﬁ ‘%ﬁ&%ﬁ\lé&r‘ FOTHY Bgndurit

2653 XPA=( XP+3* XPA)\ 4: YPA=( YP+3*Niekedf ta35Thd usdBIayPrradea]t-ABIS \Fopyred) text to .

3 THEN GOTO 2672 2660 | =32* XPA\ AX3BX: Ja.327 Y&} evEoET Gh et tfd P eNebbronic stor.

X(N) =XPA : Y(N) =YPA: XPO=XPA: YPOz%?Pai“'%%‘gzal Fﬁ\ﬂg{% V>§§’ FREN é%TO S640- e Bror
hard copy printer, or through a telecommunications syst
computer is capable of recognising Handwritten Symbols
degree of accuracy and of "learning" individual styles
handwriting. The data and commands can be input with

stylus.



2675 MVEO 2680 MVEMWIT |F LOC(2) >,9 THEN GOTO 2640 ELSE |F MM < M THEN
GOTO 2680 2685 X(N)=-X(N): IF X(N) = 0 THEN X(N)=-1 2690 IF LOC(2) > 39
THEN GOTO 2620 ELSE NU=NU+1 : 1 F NU < 4000 THEN GOTO 2690 2695 PRI NT #2,"S":
NP=N 2696 | F DEBUG <> 0 THEN LOCATE 20, 2 : PRI NT "NP=", NP 2697 | F | FAVE=2
THEN GOSUB 4200 2698 | F DEBUG <> 0 THEN LOCATE 20, 12 : PRINT NP 2699 RETURN
3000 REM CALCULATE CHARACTERI ZATI ON OF STROKES 3005 REM GOSUB 4200 : REM 2
PO NT AVERAGE PO NTS 3010 Al =0: A2=0: DA1=0: DA2=0: SEND-0: ZX=0: ZY=0:
ZA-0: ZDA-0: ZL-0: NSP-0 3015 NSTRK=0: XX-ABS(X(1)): XN-XX: YX=Y(1): YNEYX:
M =1: M2=1: MB=2: NLONG 0 3020 FOR Me2 TO NP 3025 IF X(M < 0 THEN SEND=2
:X(M=-X(M 3030 IF M> M GOTO 3035 ELSE 3391 3035 IF X(M) < 0 THEN ML=M
GOTO 3391 3040 DX-XI M -X(ML): DY=Y(M-Y(ML): ADX-ABS(DX): ADY=ABS(DY):
DS=ADX+ADY 3043 |F AY > 0 THEN DY--DY 3044 |F DS < 3 THEN GOTO 3391 3052 I|F
XIM < XN THEN XN=X(M 3053 IF X(M > XX THEN XX=X(M 3054 IF Y(M < YN
THEN YN-Y(M 3056 1€ Y(M > YX THEN YX=Y(M 3058 ZX=ZX+X(M *DS:

ZY=ZY+Y(M *DS: ZL=ZL+DS: NSP-NSP+1 3060 | F ADX < ADY THEN GOTO 3080 : REM
ENCODE ANGLE 0- 255 +-n256 3070 |F DX > 0 THEN Al=64- (32*DY)\ DX ELSE
A1=192- (32*DY\ DX 3075 GOTO 3085 3080 |F DY > 0 THEN Al=  (32*DX)\ DY ELSE
Al =128+(32*DX)\ DY 3085 | F NSP>M2 THEN GOTO 3090 3086 | F A1<0 THEN Al =A1+256
3087 ZA- ZA+A1*DS 3089 GOTO 3190 3090 | F Al-A2 < -127 THEN Al =A1+256 : GOTO
3090 3095 | F Al-A2 > 128 THEN Al =Al - 256 : GOTO 3095 3100 ZA=ZA+Al*DS 3110
DAL=Al- A2 3115 ZDA=ZDA+DAl 3120 |F NSP > M3 THEN ADA=( DA2+ADA)/2 ELSE

ADA- DAL : ASTRT(NSTRK+1)=( A1+A2)\ 2 3130 |F NSP = M3+1 THEN

ASTRT( NSTRK+1) =( AL+A2) \ 2



'H' (1) ns =2 x = (-27..0..37) y = (-20.. 6l)

3140 | F ABS(DA1- ADA) > 80 THEN SEND=1 3150’1 ¥° Agstoiha) 5262 éen %tr&ozl‘ 36022,
3190 | F SEND=0 THEN GOTO 3300 3200 REM END OF SHROKE 38 48 - 3205 |F SEND

= 1 THEN GOTO 3220 3206 X(M =-X(M) 3208 SEND=0=3957L=7L:3257L=32*SZL\AY: |F

SZL < 0 THEN SZL=-SZL 3209 |F NSP < 3 THEN 83210 EI25E IF SZL > 2 THEN

M =Ml : GOTO 3250 3210 | F NSTRK > 0 THEN | F X(S%(NsST > 0 THEN

X( SNO{ NSTRK) ) = X( SNO{NSTRK) ) 3212 ML=Mr1 3215 GGLO 3280 33220 SEND=0:
SzZL=7L-DS: SZL=32*SZL\AY: |F SZL < 0 THEN SZL=e3ZL 32264 F NSP < 4 THEN

GOTO 3300 ELSE | F SZL < LHTS THEN GOTO 3300 32<P.ML=M-3840 ZX=ZX- X(M * DS

3241 ZY=ZY- Y(M *DS 3242 ZL=ZL-DS: ZA=ZA- Al*DS.  ZPA=ZDAIIAL 3243 NSP- NSP- 1
3250 NSTRK=NSTRK+1 3253 SL(NSTRK)=50* SZL\ LHT: ZND( NSTH =( A3+Ad)\ 2:

SC(NSTRK) =ZDA  AZA=ZA/ ZL 3254 | F AZA > 255 THE®.AZA=AZe 256 : GOTO 3254

. REM USE 128 HERE FOR DI RECTI ON | NDEPENDENCEP 3220 KP= AZR1<.10.03THEN = (-15..16. ..
AZA=AZA+256 : GOTO 3256 3260 SX(NSTRK)=zX/ ZL: Dd'NSTRK)3332* SX( NSTRK) \ AX+BX
3262 SY(NSTRK)=ZY/ ZL: SY(NSTRK) =32* SY( NSTRK) \ AYABY 32645 :SA( NSTRK) =AZA 3270
SXX( NSTRK) =32% XX\ AX+BX:  SXN( NSTRK) =32* XN\ AX+BX:9&NO( NSTFK) =M 3272 | F AY < 0
THEN SYN( NSTRK) =32* YX\ AY+BY: SYX( NSTRK) =32* YN\ /80:BY ~ GBTO 3280 3273

SYX( NSTRK) =32* YX\ AY+BY: SYN( NSTRK) =32* YN\ AY+BY- 2980 | F (§3UG > 3 THEN LPRI NT
USI NG " ##t#t##™ : M NSPX(M), Y(M , ZL, ZA, AL, DAL, ADA B2+ AL+A22A3+A4)\ 4 ELSE | F
DBUG < -3 THEN PRINT USING " ######" : M NSP, X( Ma'Y(M , -

ZA, AL, DAL, ADA, ZDA, ( AL+A2+A3+A4)\ 4 3281 | F DBUG-802 THENE PRI NT

"SL, SASCAS, AE", SL(NSTRK) SA(NSTRK) SC(NSTRK) ASFR T(NSTAK) AEND(NSTRK) ELSE
| F DBUG < -2 THEN PRINT "SL, SA, SC, AS, AE", SL( NST§89 SA( TRK) SC( NSTRK)

ASTRT(NSTRK) AEND(NSTRK) 3285 A1=0: A2=0: DA1=0g¢'DA2=0 2=0: DS1=0: SEND=0:
ZX=0: ZY=0: ZA=0: ZDA=0: ZL=0 48, -12
_ 64, -6
89, b
-124, 0

-124, -2



170 4% BPDLN (7 | 1rneh OUaUbB 61J0
180 IF EDLN <> 1 THEN GOSUB 12500
3290 XX=ABS(X(ML)): XNEXX 2¥X=REMESIT YN- YX. NLONG O : NSP=0 3295 GOTO 3391

3300 REM FI NI SH LOOP 3310 RR=NIN¥29 DA3=DA2: DA2=DAl: DS2=DSl: DS1=DS:

A4=A3: A3=A2: A2=Al 3390 |ﬁ‘b§5§5 ) THENTHBRIGRFVR ) RE; BLEELRBYS. 2600 :REM TOUCH T
MNSP. X(M, Y(M , ZLZA, AL, DAL 2AD N &1 iz ASost8) Y #boELSE | F DBUG < -3 THEN

PRI NT USI NG " ######" © M NSP.2X6 MEMYRBAOGEIZE ERMBALSDAL, ADA, ZDA, ( AL+A2+A3+A4) \ 4

3391 NEXT M 3392 |F DBUG >22!L HEN LQCATR33.1 X PRINY 'TOOLWY BOINTST : ST
X< N Y XN e;ggsalroo?é%smﬁmmwa S\ PRINT |

NO X Y L A ofNNCHABXGOTO N200 S Boo , V00, &99461d0., 6600,h2500,6900
THEN LOCATE 10,1 : FOR |- 1 wwsvmmmnsmwugam OVER/REMOVE., PANGRAPH, INSERT CHARACTER,
), SX(1),SY(1),SL(1), SA(I), %gg.%ésmm SXN(1), SYX(1), SYN(1), ASTRT(I), AEND |

) :NE XT | 3395 IF DBUG > B3Ry brek ARBHRKi Nk BRLDIRAS R SRRl

SNO(1), SX(1), SY( 605 LOCATE 23,20: PRINT *

1), SL(I),SA(l), SC(1), sxxu)sl )( ALY |)nwmrrmsvmmy POINT( FOR NSEXT |

3396 | F NSTRK > 1 THEN GOS 97,1 F DBUG < -1 THEN FOR
I—lTONSTRKPRINTUSINGg% 255%93%%% ,,,.“.,m“o
,SL(1), SA(1), SC(1), SXX(1), sxw(.:-)usvxm-;mwu LLASIHERT ¢ | gopd NEXT |

3398 | F DBUG > 1 THEN FOR 1660 IFOIKTMARGX |THEN NPOTOS) WCELSE IF Af““-‘_' GOTO 690
T SNO( |) SX( |) SY( :80 IF J> JBT™M THEN LOCATE 21,20: PRINT "READY", :RETURN

1), SL( I) SAC1), SO(1) , SXX(| k,&){&ﬁg S pasudl {Hﬂlﬁfﬁ? |"°Aﬁﬁ5ﬁ§3,'§|\§éf" : I=I+4)

3399 RETURN 3400 REM EDI Tl NG® SMYBOL: REOOGSNTI Ot 3rek3 1 FOROTO-17400 NSTRK 3412
A1=(SA(L)+32)\64: IF Al > g%m%&g %TNAQOT-O G39HEN | F SL(L) > 100
THEN NCHAR=3: RETURN: REM =1 THEN | F SL(L) > 60 THEN
NCHAR=1: RETURN: REM HORI ZQR§Alr 35 AmakEx+Ad mr& dbfdNebé EnsElyExr OO0 THEN
NCHAR=3: RETURN: REM VERT| @50 1¥42® ITR THEN-GGTOTREN | F SL( L) > 60 THEN

S=J
o b1 T11 NG GODE. 5530 Ebet Jbaogarm st SAie oK) 13 MR oo LR e

3530 3520 NCHAR-10: LOCATE 20,1: PRINT "TRY AGAI N'




1300 iF AsiMLi=" " THEN M} Ml+
1360 IF AS$(ML)=CRS THEN MisMl«
3530 IF CS$ = "-" THEN WNGolAksskxeRETRMEXNI32 : I*Et-Ble('E )= Yh=Biie)l F CS$ =

THEN NCHAR- 2 : RETURN 353@0| ¥POJY+XX)/2: WRENNNCHA| EMREVE JRRAGETSPOHI TSN —

T A S e e .

NLET= 1 THEN NCHAR=5 RE'EUR\I)BEED)WQ‘}%QIZ&&Q@ RETURN 3600 REM PARCEL
STROKES | NTO CHARACTERS 4360234 0= RER( XM ITINTE[ GPPNTERR| NT US| NG " ######"

SXX(1), SXN(1), SYX(1), S M FORTIQN-CWETRK=1 THEN
GOT(O é650 26%)5 Fo(R )L 2@&3@%&%@ %&f‘% %y bR US| NG

"HHHHER T SXX( L), SXN( L) usvmg NéL)(NSW 30 CONFSEX GO 10YNSGRN =1 TO 2 : |F
8

L > 2 THEN GOTO 3615 ELISL0) S|$T°5x§(|1_ft &> XM, X THEN
GOTO 3630 ELSE | F (SXX(122013%: aﬁé N
ABS( ( SYX( L) +SYN(L) ) - ( SWab- x:tS lml- I- IMGﬂT or LETTER AT

| CONT=L1 : GOTO 3635 36305pFusm(mr-L-1 ->'rlgwx(41-)mL+HT4 THEN GOTO 3635 ELSE

GOTO 3620 3635 NEXT L QSGEEM‘% gﬂl

3649 3645 NLET- SLET(L- | o, ,..s ﬂ’.foL M ?lﬁ SHIFTE
3 THEN LPRI NT "L, NLET, Qissp" MMEB&&:E’SQ Ls msﬁi@uenﬂmm L 3650 REM
LOOP OVER LETTERS 3652 IGPOEEErﬂ'lPl THEN-GOT- (R RREM STOP AT END OF Al
ZLI NY=ZL1 NY+SYX( LMN) +SY'eneE "’N’E'Jér'rt'ﬁm M3=M3 TP zEWFNﬂKl"S“"“ POINT TO ACCOU
D LINY=(1+LI NY\ 16) * 8+4 :{¢20DFoioManE-Mo D! h”BirRH 1L \REm spReEp\NesBlySo MaxPBidem<For 1

0 THEN LOCATE 22,1 : PRIT¢B0"A$ (iMD) +aA6NM) 30EM MAUBREETTERST=0: XX=-1: XN=1000:
XX1=-100 :YX=-1 YNZlOOU‘oY')@“'- ¥00 3656 FOR LSTRK=1 TO NSTRK+1 3657

LST=LSTRK : | F LSTRK - %%ﬁ%g?ﬁﬁgﬁgm TRK) = MCHR
THEN NST=NST+1: GOTO 3 -1 : PRINT "TOO

MANY STROKES'. : STOP 36660FORSMil=TMARSET JIk=Mbr:SHC NG T+ \GSUB 6&D

DBC( 1, M) =SL(L DB SC(LM\) 3662

DBg((G,m (1(()0’|:/(|\|)SX(LI\/EI)( 2‘%%‘}'}’\@%& %C(g(MM\DASTRT(LM\I) : DBC( 4, M) =AEN
D(LMN)



2698 IF DEBUG <> 0 THEN LOuATE 20,12 :PRINT NP

3663 DBC(7, M (100*(\S’Y(L

SHEAE UG [ e R

DBC(8, M =(50* (32*Y(2) \ AY3Bi6 lahhY) )A2kbil SERD-0: ZX=0: ZY=0: ZA=0: ZDA=0: ZL
50* (32% Y( SNO( LIMN- 1) +21\ A¥®BY-NSERRS0 - \msseswum xnxxx FRNY LIVN) YRHYRN Mi=1: M2=1: M3a
YX=SYX(LMN) 3665 | F YN > %ﬂ(’@%& 66,1 F XX < SXX(LMN)

THEN XX=SXX(LMN) 3667 |Fj doth EA\%@EE&NCE 68 | F DBUG > 0
THEN LPRI NT USI NG " #####'3p MCHR, xDB(E(i dvpraaB@@gMMqo C(x3,M , DBC( 4

.M, DBC(5, M, DBC(6, M, DBERYS | -ﬁ g DBG(YQMMY‘%esgAPF-Mk ADYHBE (DY) : DS=AD
LOCATE 10+M 27: PRI NT USE % %DBC(Z

,DBC(3, M, DBC(4, M, DBC(S,aMz IEBGefml\/k (1 DBC(9, M 3670 NEXT M

: GOSUB 3700 3671 NPOS= (23 SXERNKAMIG > | RAARERY \X3=80412 REM PRI NT

"MCHR NPCS, CHAR ED" z\gsgg gtﬁ( ;%Nryﬁﬂ%?s |E ED = 1 THEN
NPCS- 00 AS$( MCHR) =CS$ 362?,1 = ¥ z,_JEEN ,&ﬁngS) =CS$
3675 REM 3676 | F ED < > 3oddah AJ:QCATE:\(I: -Gokrd 3b Prb8s +-n256

CS$ - 50 - 3677 REM 36800 $ )TW( M-sxw(mnR)wmmmemyth
SYN( MCHR) - YN 3688 I\/CHR- 0.,

YX=-1: YN=1000 3690 NEXT, Q,Fﬁ,@@ﬁw&h‘% xtoh ékﬂéAgé"“
3710 R1=16000 : MB=0 : | F BIDET36 NHENTENT & 200358715 FOR Me1 TO NDBT 3720 | F
DN(M <> NST THEN GOTO 3?907 M*@HE@( NUI\/BER OF STROKES 3725 MRE=9 : | F

LINY = 0 THEN M2E-6 373038 DS ys,ﬂiézgéﬁ% 10O MRE 3738
DR- ABS( D( M2, NB+ML) - DBC( Nﬁom);§ o 4o SE | F V2 > 4
THEN GOTO 3744 3741 |F Dmieo zaeszHEwsDR—ABS( DR-256) : GOTO 3741 : REM USE 64
FOR DI RECTI ON | NDEPE NDE%IC% ggg-;;;ggﬁsg D15. M3+ML)) > 20 THEN

*
DR=20* DR\ ( ABSI D15, M3+ML) }} 35 T2 Nep > M3 THEN ADA= (DA24ADA)/2 ELSE ADA=DA! : ASTRT(NSTRK+1
3130 IF NSP = M3+¢1 THEN ASTRT(NSTRK+1)m(A1+A2)\2
3140 IF ABS(DA1-ADA) > 80 THEN SEND=1
3150 IF ABS(DA1) > 64 THEN SEND=1
3190 IF SEND=0 THEN GOTO 3300
3200 REM END OF STROKE

-l-\




3280 IF DBUG > 3 THEN LPRINT USING "##8#84";M,NSP,X(M),Y{(M),2Z

3744 1 F 08 > 300 COT0 S IR B £ 8 T G R sk v

M2 : NEXT ML 3780 MS1=M 32eR1R0BU6 (> oBThld LBAK 'SWFSM@QE'.IEMS’MNTSHYSTRK)

CHARACTER 3803 CSS- CHR$(T BSTREIL END%GKK Y8 AR DB (e N@J 'ﬁqEFzP SC.AS,AE"
LOCATE 19,1 : PRINT R1, V\R*E%A% E?fﬁjé%\m" Lt E%ﬁw 2As0
CHARACTER NOT FOLND 38303 ma.

0 THEN CS$=CHR$( 2) RETUR‘QS39@IZD ISF9KYBD:0 THEN LOCATE 23.1 : | NPUT
" CHARACTER NOT UNDERST II—i ENYSHPEOPR | N. ", CS$ 3906 |F KYBD = 0 THEN
JoFp

LOCATE 23,1 : PRINT ' 1 DRHEBAEOEH&DE140£E:38§2 AcEaKYR@-ml ABE
GOSUB 9600 3914 | F KYBD EﬂooTkEl‘ﬂtsG@SUB e APRINISTS ERERS BNED, kM), Y(M), 2L, 2A,
CS$-"~" THEN GOTO 3960 39(PA+AF+NIDAL) \RHERSIRIFURIG3 9268 rrﬁswmmm UBQRG THMEKNSS " : M, NSP

PRI NT "Too Many Symbol s"ZA. §T§P‘ g% %Bﬁ*NBBTM*M’M\J( NDBT) =NST :

DC( NDBT) =ASC( CS$) 3930 13 P0Q FEN, BRIMT - Toq I\/B,Qy Sty okeg" :STOP,
3936 FCR M TO NST : Fol Wit oed g.up394o DCVE, ML+MB ) STEE v

NEXT ML 3950 RETURN 3981p3CE$-DBUG Q980 THENT URSATED0®. REHRUU\ICATENATE‘QSTRGKES Y

4010 FOR L=2 TO NSTRK 40 S L e L BTN T R02020 49 Jomhf, SING *
SL(L-11 < 4 THEN GOTO 41& Y1), SLIT), SA (3050111 BXKIT) KN (1) SYRIT) :g’gl?hgggﬂ
ALNO=( ABS( ABS( X( SNO( L)))x-ABS(X( SNO(L 1))))+ABS(YI SNO( |_)) \ SNO(L 1)))) 4021

REM LOCATE 1, 1: PRINT "L3JAS\EF DBUG THEND FOR IMINED NSTR Qatees-;I,SN

REM TOO FAR AVAY 4024 AL 1 S YN(I), ASTRT(I) AENDII)
=ABS( ABS( X( SNO(L-1))) - AB§§«L %ﬂ%ﬁ%lﬁiw FRSzNG ) "8 kd e : T, SNO!

+SL(I),SA(T)},SC(I),SKX(1),SXN(I),SYX{I),SYN{I),ASTRT{I), AEND(I) :N
3398 IF DBUG > 1 THEN FOR I=! TO NSTRK: LPRINT USING “"#8###8";I,SN
1),SLI(I),SA(I),SCII),SXX(I),SXNII),SYXII),SYNII),ASTRT(I),AENDII)
3399 RETURN

3400 REM EDITING SYMBOL RECOGNITION

3410 FOR L=1 TO NSTRK

3412 A1=(SA(L)+32)\64: IF A
3416 IF A1 = O THEN IF SLIL)

3 THEN Al=Q
100 THEN NCHAR=3: RETURN: REM VERTI

VVvVvVvyv

3418 IF A1l = 1 THEN IF SL(L) 60 THEN NCHAR=1: RETURN: REM HORI2
3420 IF A1 = 2 THEN IF SLI(L) 100 THEN NCHAR=3: RETURN: REM VERTI
3422 IF A1 = 3 THEN IF SL(L] 60 THEN NCHAR=1: RETURN: REM HORI2



3629 ICONT=L1 :GOTO 3635

4027 REM PRINT "L, DD‘ALNO”@Q 4R R0 2b28 %) POpb’ SHRUNDSTHERT GOt 4588 “OTREN2°
TOO FAR AWAY 4030 | R1=80* $6{d Jr¥ Stddnir=6 HBRIARTSE(Hr1) }SBlef e (NLEP3 oREMs s
PRINT "L, IRL, | R2", L. | RL, | R@45 NLEDESLET FL-ABSNT Rt) SLET36{=NUEEN SLET Q-0 4ELETREM

SMALL W GGLE 4034 | F ABS( IE GTHEN THET GPEENR "LriEiTo TR d-ﬂ"LLEFr\E-%BB” »SLET!
| F ABS(IRL-1R2) > ABS(IRL NofeRT:/4Q8Q ELSE GOTO 4050 REM TCO DI
FFERENT CURVATURE 4038 | Faé%(xk%cw'rm ZEENCUTIOR| 086 EbSu | RALIB LN SYx1L
-2000 THEN GOTO 4090 : REMEXTOMB) F RE-1J9S0 +COTO 1405044020 DBYG > 0 THE

ABS(I R2) < 350 THEN GOTO P+ a;!}NW %r g %F By~ LINY
ASTND=ABS( ASTRT( L) - AENIX Léﬁﬁ%ﬁ REiT,éa %& AsTRD 4 py 00 ¥XI
128 THEN ASTND- ABS( ASTND- 266) LSCAIEDRAOSE LSFRK kﬁ«sﬁfmmm@wmswo 2090

ELSE | F ASTND > DD* ( ABS( | EAB 1+ER2)- TREQ SRR (TBED NIFHISTEI56GRTIT G5 99100

4090 NEXT L 4099 RETURN 4 E’T% ﬁ%‘: RERFIPRIRRC MANY STRoRES", 51
ikan B Ippc 1§, M EES L )

"COMBI NI NG' LL-1 - 4110 L
LOCATE 23,1 : PRI NT < TWO STM(EECWWMOLWI-QTEPF-NSQD) INEHEXB8EL) 3 M) =sASTRT { LMN

SXX(L1) THEN SXX(L1) SXX(E E sg< R % SXNL CISNO!
4124 I'F SYX(L) > SYX(L1 ﬁ%ﬁ&
SYN(L1)=SYN(L) 4130 SX(Ll)‘%—(@u haglﬁ )_jé”;(%g%énw,sw %ﬂ? ??mn\m
SY(L1) =SL(L1) *SY(L1) +SL(L}p ssvgag SLsm:wm THEN YX=SYX(LMN|

SA(L1)=(SL(L1)*SA(L1) +SL( E%ﬁ%p&\&li?
I

SC(L1) =SO(L1) +SO( L) +( ( SC(
- AEND( LI ) =AEND(L) 4170 NSIR(FI‘:ISTﬁKlsb 0 hﬁzmmx U INGHE ks REFF RN B8O 15GR, DBC ( 2, M)
LL-L TO NSTRK 4185 L1= LL+1M) m(unc BBCASL M) . DECKIM )L PETIANS) DBC (9. M)

. — B 0+M,27: T USING "###98" ;MCHR, DE
P SYX(LL) =SYX(L1) : SYN( LL) B JEst DBC(4,M),.DBC(S5,M),DBC(6,M}),DBC(7,M!,DBC(8,M), DBé(! M)

3670 NEXT M :GOSUB 3700

3671 NPOS= {2+ (XX+XN)\16-IMARGN)\2

3672 REM PRINT "MCHR,NPOS,CHAR.ED" ,MCHR,NPOS,CS$,ED :INPUT 1IJK
3673 IF ED = 1 THEN NPOS=0: AS$(MCHR)=CS$

3674 IF NPOS > 0 THEN IF NPOS < 40 THEN ASS (NPOS)=CS$

3675 REM

3676 IF ED <> ) THEN LOCATE (LINY-LHT+1)\8, (XX+XN)\16+1 :PRINT CS



3803 CS$=CHRS( DCIMS11}]) |

4187 SX(LL)=SX(L1) : SY(LgesSYE iobbg: SAGLENESAGEME 1 8G( LbpiiaCkEMs1,css
: SNO( LL) =SNO( L1) 4189 SlL§dds) mé(L1): ASTRT(LL)=ASTRT(L1): AEND(LL)=AEND(L1)
4190 NEXT LL 4195 GOTO 43@ 24P R) \REN 2 ACRY FPTRAVBRAGE RBM FHASAQTER)NGD FOUND 20

FOR M2 TO NP STEP 2 N%%@%m GOTO 4240 4235 M2=MR+1

: X(VR) =X(ML) < Y(MR) =Y(Ml m (3 OREF@R 4250 4245

M2=MR+1 : X(M2)=X(M) :Y NYBDSDTBEN 2ZLATE 50 . b F: INBSE X(CHARAGTER ) NOT>UBIBERSTOOD,
THEN GOTO 4280 4260 | F A Y MS$Y( ML) N 0 4270 MR=M2+1

X(MR) =(X(M +X(ML))\ 2 %Ef?t"ﬁh (&M’?m&o %’ﬁ"z% X( M) =X( NP)

4285 NP- M2 4290 RETURN 43¢ REMySBOERHEN RIS BXoSXN 4342 XCH 0 : | F NSTRK <

2 THEN RETURN 4345 FOR L3 7TCF MIBRK=Y JBEN |GOSBXNGEOP > SXN(L-1) THEN GOTO

4380 4355 XCH=1 :L1=L-1 ‘eg'oI W%M},gi%ﬁ E&;S&x Efs'%('ﬁﬂ;*ﬁ 4361
ST=SXN(L1) - SXN( L1) =SXH( R(L1) :SYN(L1)=SYN(L)

. SYN(L) =ST 4363 ST=SYX( Ligm D fDet) =S Xb LyHENSHR(NT) ﬂﬁ:‘B nam SW('LJSTOP

: SX(L1) =SX(L) :SX(L)=ST mumvgw) mpy

ST=SA(L1) : SA(L1)=SA(L) 3%&5 NST > ' E!_')Y SS(',‘("E!S —w{)
. SC(L) =ST 4368 ST=SL(L1) 2 émﬂ. ..sTrm

: SNO(L1) =SNO( L) : SNO( L) =54t 4390 | XCH THEN RETURN ELSE
XCH- 0 : GOTO 4345 6100 RE%:%E%

4000 REM CONCATENATE STROKRES

4010 FOR L=2 TO NSTRK

4014 IF XISNOI(L-1)) < 0 THEN GOTO 4090

4016 IF SL{L-1} < 4 THEN GOTO 4100

4020 ALNO={ABS(ABS{X{SNO(L)} ) )=ABS(X(SNO(L~1})))4ABS(Y{SNO{L) }=-Y{SN
4021 REM LOCATE 1,!: PRINT "L,ALNO",L,ALNO

4022 IF ALNO > 100 THEN GOTO 4090 : REM TOO FAR AWAY

4024 ALNO= 8*ALNO\ {SNO(L)-SNO(L-1))

4026 DD =sABS(ABS(X{SNO(L~1)))=-ABS{XISNO{L-1}+2)) )+ABS(Y(SNO(L~1) )~
4027 REM PRINT "L,DD,ALNO",L,DD.,ALNO

4028 IF DD > ALNO THEN GOTO 4090 : REM TOO FAR AWAY

4030 IR1=80*SC(LI\SL(L) : IR2=80*SC(L-1)\SL(L=1)

4031 REM PRINT "L,IR!,IR2",L,IR!,IR2



4133 SY(L1)=(SL{L1)*SY(L1)1+SL(L)*SY{(L)}/SLL

6105 LERNEL :J=3: JJ=J: |59&E,‘T’Q‘§ (LIABER ! 1SLAL) "Rtk {5161 10

LI NY=8*(JJ+3)-1 6120 LINE, £)1+6689 41| D(Lh HIBAYL ) DroB\ELE30 LI NE

(8*1 MARGN- 1, LI NY) - (639, LI hYed_[SKpy1ly,1BSSAA0 L{ARED(L1 ) =AENDIL)

(607, LI NY) - (639, LI NY- LHT) ; 417BWS65WSF#§%%E¥ NSTRK FHENHENRIEVRH 00 ELSE

GOSUB 8600 : REM TOUCH TECH ﬁté&% AOLT] 95005168 L F) SR =dvxiLt)
THEN GOSUB 7300 6155 | F Né1§7 s ) 689AL6IEN LEDSIER ( BDGEAGLIN0 : KOUB=SCILY )
3600 6180 LOCATE 18, HvARGmF@Rtmrsro-wo ASTRTIL MRRSTRT (L1 ) NPAEND | LL3 $RENDEETD
6150 6190 FOR I =1 TO 4 61923 = "[err]" THEN RETURN 6194 NEXT |

6195 GOTO 6105 6200 REM | %%@35 pEMTEXN( 1) 1 YX=SYX(1):

YN=SYN(1) 6202 XP=( XN+XX) /a310 ‘ﬂ?-oYN+YX)/2 REM AVE CHARACTER PCS| Tl ON 6203

| =I NT(XP/ 8) +1: J=I NT( YP/ 84320 :FORAN#3 TO NEAGTER 2REm1ctN/ERT X, Y TO1,J 6204

M.=LL([err]): ML=M_+| - m?@%%ﬁ% %m X Shnl E1RB ol . J 6205

|F A$(M.) =" " THEN ML=ML+%; MLZML41 5207 MBAV=ML

6210 JI=JSAV : FOR +=1 TO«40s MaSBE41) FX (M2 )=KIEKT : mm&sm NGB 4390-3) - 1 6220
LI NE (0, LI NY- LHT-8) - (639, L4 AiY-TE-ARSIX(Y 'BFMsté EN GOTO 4280

(8% MARGN-T, LI NY) - (639, LI ’i% E%E A%Q e bk (M +x (M1 1\2 sY(M2)m (¥ (M) +¥IMI) N2
1607, LI NY) - (639, LI NY- LHT) ¢ ot SWIPN = -1 THEN GOSUB 7100 ELSE
GOSUB 8600 : REM TOUCH TECH:SCREENH-)NNAS CII [err] 9600 6251 |F SWIPN - 1
THEN GOSUB 7300 6255 | F NA245 g GOTO 6270 6256 GOSUB 3000 6257 GOSUB
3600 6258 | F DBUG <> 0 THH$:b , EMARED gy Sl | =1 TO 40: PRINT AS$(1);:
NEXT | 6259 GOTO 6250 627034 B3tu=0—FORSTRKREN MEEMRETORY 1: FOR | =1 TO 40:
PRI NT AS$( | ) © o NEXT | 4345 FOR L=2 TO NSTRK

4350 IF SXN(L) > SXN(L-1) THEN GOTO 4380
4355 XCH=1 :Li=L-)

4360 ST=SXX(L1) :SXX(L1)=SXX{L) :SXX(L)=ST
4361 ST=SXN(L1) :SXN(L1)=aSXI(L) :SXN(L)=ST
4362 ST=SYN(L1) :SYN(L1)=SYN(L) :SYN(L)eST
4363 ST=SYX(L1) :SYX(L!)=SYX(L) :SYX(L)=ST
4364 ST=SX(L1) :SX(L?1)=SX(L) :SX(L)=ST
4365 ST=SY(L1) :SY(L1)=SY(L) :SY(L)=ST
4366 ST=SA(L1) :SA(L1)=SA(L) :SAIL)=ST



6202 ib-ikn+xx)/2 YP=(YN+YX)/2 :REM AVE CHARACTER POSITION

—9 . — AT { V41 J.s
0272 |2 (FR 1240 TO SaailhE: W mpm AR Raba TnpBBE el
6273 NEXT | 6274 FOR | = M) =M1 EN GOTO 6280 62

JB=JB+1 6278 2F JB < 3 T!EVIEI&@%ZB&SGZW JrsMpr JB=0 6282 AS$(J) =AS$(1)

6288 NEXT | 6289 REM L 121 TQ 4 NEXT | 6290
AS$(J+1)=" " 6295 IF J % f;ﬁ—ﬁg.lf: (_17 L QTAEEIN&AA%"%W PRI NT.

"NO LETTERS, TRY AGAl st:ﬁ?fﬂ; 610688 TMI=J ¢ds , LINBAMBNA ,0,8P | SAV | J=JSAV
6310 REM LOCATE 20, 1: Fér2q i‘-INETCDMMH\FILIN% ‘I 5, LIEXHHT) .38 5 REM | NPUT

St SR P IRPER B g e e

POSI TI ON 6530 | =I NT( XP/ 83511 TF JSWTRE( &P/ &)mn cRENs chVERT X, Y TO|,J 6540
ML=LL(J): ML=M_+| - | MARGRRSRER| KB\KCS AHERFANTQ RBEX OF LETTER AT |.J 6550 IF
A$(M) =" " THEN ML=M +| & )=CR$ THEN ML=M +| 6570 M- ML 6590

GOTO 1250 6600 REM PARA| OTREP 10¢RtE BRMyRREN AGRATLHABALOLEPRINT ASS (1
WHEN Rl TTEN OVER 6710 xstma)azsm:sm(l) YX=SYX( 1) YN SYN( 1) 6720

XP=( XN#+XX) / 2 YP=( YN+Y. m R PORLTL ON (
J=I NT( YP/ 8) +1: REM CONVE 1}.;1,1 s
A ARRAY | NDEX COF LETTER;, Im:;h-&YSO "o THEN ML=M + 6760 IF
A3(M)=CR$ THEN M =M +I 667470' (1) LOCATE J, | PR NT ASS( 1)

6275 stzn <> " *'THEN GOTO 6280

6276 Js-Ja+1

6278 IF JB < 3 THEN GOTO 6288

6280 JsJ+1: JB=0

6282 ASS(J)=ASS(I)

6288 NEXT I

6289 REM LOCATE 17,1: FOR I=1 TO 40: PRINT AS$(I);: NEXT I

6290 ASS$(J+1)=" *

6295 IF J ¢ 2 THEN IF AS$S(1) =" * THEN LOCATE 18,1 : PRINT "NO LETT

N* :GOTO 6210

€300 MD=J+1 : M3uMSAV : Is=ISAV : J=JSAV

€310 REM LOCATE 20,1: FOR I=1 TO 40: PRINT AS$(I);: NEXT I

6315 REM INPUT IJK

€320 GOTO 1620




OI2VU 4 ANl =" & JHNLIN MiEMiel
R 6960 IF AS$(ML)=CR$ THEN MI1=sMi+}
6790 GOTO 200 6900 REM | §4SERASSA 21 FISEHR) 6910 XX=SXX(1): XN=SXN(1):

YX=SYX(1): YN-SYN(1) 6926p8PM m%z: YP=( YN+YX) / 2 : REM AVE CHARACTER
4

POSI TI ON 6930 | =I NT( XP/ 8322f: ;23 : REM CONVERT X, Y TO |, J 6940
M.=LL(J): M =M+l -| NARG%E‘J%E& E%-mg%ﬂ\lﬁgmx OF LETTER AT |,J 6950 IF
A$(M.) =" " THEN ML=M +| BROOINHDTAS( MX)BCRE.FHEN M =ML+1 6970 AS$(2) =AS$( 1)

6980 M3=ML : MD-1 6990 GJA301 R% oREM SET UP RERUN 7010 OPEN

"1™, #1," PO NTS. DAT" 70204 8P it 8‘%%? , BY 7030 RETURN 7100 REM READ

PO NTS 7110 | NPUT #1, NP #R80FdfOR=N=fbo & NP 7130 | NPUT #1, X(N), Y(N) 7132
NEXT N 7133 | F | FAVE = 17 TRRENRGDSUB XM BOK¥ (F134 FOR N1 TO NP 7135 | F X(N) >

0 THEN | =32*X(N)/ AX+BX E}'$2 ¥EXT E@(ﬁ | AX+B 36, J- 32*Y(N) / AY+BY 7137
PSET(1,J) 7140 NEXT N 7%?% ;{,@% @N%p%él\??—%é ?ﬁ"% TO NP:  LPRI NT
N, X(N), Y(N) : NEXT N 7149 1135DBUG(NP 0 oTHEEN LQOAKEN POX28xX RRERITT=-BliPat (NINPAKBEO

RETURN 7200 REM SET UP ST@REJFRKIMY /AY48Y OPEN " O, #1, " POl NTS. DAT" 7220
PRINT #1, AX, BX, AY, BY 72313 175300 REM STORE PO NTS 7310 PRINT #1 NP

7320 FOR N-1 TO NP 7330 aNir 16bug USISNGHEN' #6H#H" 10 XENLPKERS NIRAD) MET: MixT N
7350 RETURN 8600 REM TT 'AGQJI?%%;PG] TS THENAGKIATE[ HRR] : BXGR0 WNPEM, NENSERT
7150 RETURN
7200 REM SET UP STORE POINTS
7210 OPEN "O",#1, "POINTS.DAT"
7220 PRINT #1,AX,BX,AY,BY
7230 RETURN
7300 REM STORE POINTS
7310 PRINT #1,NP
7320 FOR N=1 TO NP
7330 PRINT #1, USING "#8#3#8"; X(N),Y(N)
7340 NEXT N
7350 RETURN
8600 REM TT ACQUIRE POINTS IN ASCII @ 9600 WITH INSERT
8603 M=20
860S IF LOC(2) > O THEN IPUTS=INPUT$(1,2) : GOTO 860S
8606 PRINT #2,°G" :N=0 '
8610 IF LOC(2) < 40 THEN GOTO 8610



9660 II=32*XP\AX+BX+IT: JJI=32*YP\AY+BY+JJ: N=N+1

8603 M=20 8605 | F LOC(2) é’g) ¥ |‘P> gﬂﬁgriﬂnz_)o O 8605 8606 PRI NT
#2,"G :N=0 8610 I F LOCGS)S < 01y oree 8620 NU=0: | NPUT
#2. XPYP : I NPUT #2, XP, YPssbNRUTLdtQJXHA\éPBmO NBWd #2. xpo YPO 8630 N:N+1:
XPA=( XPA+XPO) \ 2:  YPA=( YPA#YP%PQ XPO=XPA: - YPO=YPA. X(N) =XPA: Y =Y, PA, mEn oo
8635 | F 32* XPA\ AX+BX > 6 ;é’sﬁgb %fb‘ 5
XPA=( XP+3* XPA) \ 4: YPA=( Yig ; 4,2?65- % A XP '§’( BA" Y 5)"“ ¢31800 THER
THEN GOTO 8672 8660 | =32 9KPA\REXUBX: J 32*YPA\ AY+BY: PSET(1,J) 8665 IF | > 607
THEN GOTO 8695 8670 N=N+10700(REN -SEFAUP E"(P’@E)MHYM?M 8672 | F
LOC(2) > 9 THEN GOTO 864%}% d,sﬁ’ggx | F LOC(2) > 9 THEN GOTO
8640 ELSE |F MM < THEN Gpj$s chési) #3685 X X(N) IF X(N) = 0 THEN
X(N)=-1 8690 | F LOC(2) >1gwr|ememeszo N 2L SECSADSNSH AS: 47 NU < 25000
THEN GOTO 8690 8695 PRI NT© 'P INT 42-1$°3696 | F DEBUG <> 0 THEN LOCATE 20. 2
: PRINT "NP=", NP 8697 |F LB DENESOSUB 4200 8698 | F DEBUG <> 0 THEN
LOCATE 20, 12 : PRI NT NP saseoaﬁwmp%mmmoﬁmml RE PO NTS I N ASCI |
[ERR] 9600 W TH MENU 960:3%2(;*:36’%?: [ma.oex 3 Ogt Arems0 THEN | PUT$=I NPUTS( 1, 2)
GOTO 9605 9606 PRI NT #2, " - #2 XP, YP. 9660
|1 =32% XP\ AX+BX+ | © JJ=32% Yl‘,DS,A &,’Eé+ gﬁ%Fé '“\I%JT HIERP ST b6 74
9672 I=I1\1[ERR]: J JJ\lGnM:Q.mtdm@.thi-ﬁ)ummLJd\lEr :LINE{MIO,MJO}~(MIE,MJE),1,B
(1+1,3+1)-(1-1,J-1), 1, B 98715 PK-MIG: MRATOS (MIETHIOOMILNGT5 N
11120 FOR K=} MNUM : LINE (XX,MJ0)=(XX,MJE)
11130 MIA=(MJO+MIE+8)\16+1 : LOCATE MJA, (XX+20)\8 : PRINT MTITLS(}
11140 XX=XX+MRATO :NEXT K
11160 RETURN
11300 REM DETERMINE MENU ITEM SELECTED
11310 IF KYBD=1 GOTO 11600
11320 X{=0 : FOR K=1 TO MNUM : XXaXX+MRATO : IF I ¢ XX THEN GOTO
11330 NEXT K
11340 MSELs=sK
11350 RETURN

11400 REM DISPLAY KEYBOARD
11405 JMENU=162



11780 IF MSEL=34 THEN MSEL=44 : RETURN

9680 MVEMW1: | F LOC(2) > 9 .3bEY ﬁﬁ@’é@ﬁ@ﬂ%‘g% N@ggm THEN GOTO 9680

9690 I F LOC(2) > 9 THEN GGh®1 6610 MSELsS! F: Mgreril500 THEN GOTO
9690 9695 PRI NT #2,"S" 9699 BRE'IURNSEIO"P@OTWI\MSETF%JP' REDRY SCREEN FOR ASCI |

[ ERR] 9600 10710 OPEN "1|" q,é ﬁw = RBTFY | NPUT #2, AX, BXAY, BY 10730
CLOSE #2 10740 OPEN " COMWL: JeS6h Q AS #2 10750 PRI NT #2,"S"
10760 RETURN 11000 REM UTI1DI1WbE&M1id£H)iRElenput sel ectl on menus 11101 REM
mum= no. of itens 11102 REI\?/I‘PrthFF‘ =Xt FES'TEXTDINCREM i d)rr]O nj e=start
& end points for boxes 111053} Rk¥ER? HHOHS G’liﬁ’ﬁo gt

LI NE(M 0, MI0) - (M E, MIE) , O, 13 46 LGNk M GoMERI AL E, MiTRke 1, AustRadR) GBI A1S, K, 1)
MRATO=( M E- M 0) \ MNUM 11120| zﬁ@R n*:—n.zmsme) 144 MEER XX=KEO) - (XX, MIE) 11130

MJA=( MIOFMIE+8)\ 16+1 : LOCG +§ R NMTLEES(K), 11140
XX=XX+MRATO : NEXT K 11160 pg M "*EM SELECTED
11310 | F KYBD=1 GOTO 11600 ,11 EDT RaAs M @ XX=XX+MRATO :

|F 1 < XX THEN GOTO-11340 mzeammqn 1 IR40TOMSEL: %11 350 RRI THIRRLAY ADD TRy
DI SPLAY KEYBOARD 11405 JNS‘@X% OSE %1 55 . 11410 LI NE(1, 160)- (639, 199), 0, BF

11440 FORI= 1 TO 26 :L JE smhgamggé +64), : NEXT | 11450
FOR I= 1 TO 26 : LOCATE ¥bsds|1F SWRN\E> BRER €263 #1 NEXT | 11460 FOR | = 1
TO 10 :LOCATE 22, 2*|+52 125Rp \PERLIR(. W3 47BYM.DAT"NEXT | 11470 LOCATE 22,74 :
PRINT . A 2 = 12520 PRINT #1,NDBT

! 12530 M2=0 :FOR M=1 TO NDBT
12540 PRINT #1, DN(M) DCI(M])
12550 FOR M1=M2+1 TO M2+DN(M)
12560 PRINT #1, DI1,M1) D(2,M1) DI(3, M) DI(4,M1) D(S.M1) D(6,M1) |
12570 NEXT M1 :M2=M2+DN(M} : NEXT M
12580 CLOSE #1
12590 END
12700 REM RESTART READ IN DATA BASE
12710 OPEN "I",#1,"SYM.DAT"
12720 INPUT #1,NDBT
12730 M2=0 :FOR M=1 TO NDBT
12740 INPUT #1,DN(M),DCI(M)
12750 FOR M1=M2+1 TO M2+ DN(M)



11480 LOCATE 24,54 : PRINT " \ /[,* + - () , : : " : CHR$(34):" $ & ;
11482 FOR J-163 TO 195 STEP 16  LINE(3,J)-(629,J) :NEXT J 11484 FOR I= 3
TO 635 STEP 16  LINE(I,163)-(1,195) :NEXT | 11490 LOCATE 1 ,1 :RETURN
11600 REM keyboard sel ect from nmenu 11620 MSEL=(1\8+1)\2 11640 IF J > 179
THEN GOTO 11700 11650 | F MSEL < 27 THEN MSEL- MSEL+64 RETURN 11660 | F MSEL
< 37 THEN MSEL=MSEL+21  RETURN 11670 | F MSEL=37 THEN MSEL=46 : RETURN
11680 | F MSEL=38 THEN MSEL=94 : RETURN 11690 MSEL-63 RETURN 11700 | F MSEL
< 27 THEN MSEL=MSEL+96 : RETURN 11710 | F MSEL-27 THEN MSEL=92 : RETURN
11720 I F MSEL=28 THEN MSEL-47 : RETURN 11730 | F MSEL=29 THEN MSEL=42 :
RETURN 11740 | F MSEL=30 THEN MSEL-43 : RETURN 11750 | F MSEL-31 THEN MSEL- 45
: RETURN. 11760 | F MSEL=32 THEN MSEL=40 : RETURN 11770 | F MSEL-33 THEN
MSEL=41 : RETURN 11780 | F MSEL=34 THEN MSEL=44 : RETURN 11790 | F MSEL- 35
THEN MSEL=59 : RETURN 11800 |F MSEL-36 THEN MSEL=58 : RETURN 11810 IF
MBEL=37 THEN MSEL=34.: RETURN 11820 |F MSEL=38 THEN MSEL=36 : RETURN 11830
MSEL=38 : RETURN 11850 RETURN 12000 REM i nput output 12100 REMread in text
12110 OPEN "1™, #1,"TEXT" :NC-0 12120 IF EOF(1) THEN CLCSE #1 : GOTO 12160
12130 I NPUT #1, AlS :KK=0 12140 FOR K=1 TO LEN(Al $) : KK=KK+1

: AB( NC+KK) =M D$( Al$, K, 1) 12143 | F LEN(A$(NC+KK) ) =0 THEN KK=KK-1 12145 NEXT
K 12150 NC=NC+KK: | F NC < 1500 THEN GOTO 12120 12155 PRI NT "TOO MJCH TEXT"
STOP 12160 REM TEXT EDI TOR I NI TI ALI ZATI ON 12170 |11 =1 MARGN : JJ=JTOP
NC1=1 REM DI SPLAY ALL TEXT 12175 CLOSE 01



o= Fointer LO fFeldnt beang consiaered
NP - nurker of Points

12180 RETURN 12500 REWI SAVE SYMBOL PATA XBASErEy 506 Xl e SMIRiNe<> 0 THEN CLOSE

#1 12510 OPEN "0", #1,"SYM DAT" 12520 PRIXNT aNDETY19938ingke) : FOR M=l TO

NDBT 12540 PRINT #1, DN(M DO(M 12550 EGR 2NPS AnTD M2+DN(M 12560 PRINT

#1, D(1. M) D(2, M) D(3, ML) D{4, M) D(5,HK)- apacids tXiteM§ pk2570 NEXT ML

IVIZ IVIZ+DN(M : NEXT M 12580 CLOSE #1 12593@ %NE;%.?T@@%E’IFESTA?%READ I N

DATA BASE 12710 OPEN "I1", #1, "SYM DAT" 12720 3 0..F

Me1 TO NDBT 12740 | NPUT #1, DN(M , DO(M gwﬁmﬁ.ﬁ/@ zré’g? :S?i—é&f:é
56 - 12760 INPUT #1,D(1,M),D(2,M), D(BM) DAz ivg) pﬂﬁpmqn.a@s iM )r;tﬂ(e?

12770 NEXT ML : M2=MR+DN(M : NEXT M 127 1 GSEY P15 15Ty em
=1 TO NSTRK: PRINT I, SNO(1),SX(1), SY(1) 2 ;'(‘1 )a s@;(% gq@tg,, 39 étﬁ‘tﬁ-‘é
| =1 TO NP: PRINT I, X(I) Y(1): NEXT | 3002@55CRa|rr1y M1U8| Pnt for each

" SNO(1), SX(I)SY(I) SL(1), SA(I), S@Q’FS)-' KE)GRt| bEO@EN FORS i d&DbNST in disp

e &
: FOR M2-1 TO 5 : PRINT M, M, D(MZ M) DB - arrz u é‘grneq;s sealed t§ hﬁight be
APPENDI X1l A - angle of sI ope bet vveer}\rﬁgmta é i\ﬂg at PRE G OskS 0RO
DAl - change in angle (Al-A2) SC - array of angle changes for eachs troke
AZA - average ancle through Stroke
€X - array ¢f averages centroid X coordinate for
SY ~ array of averages centroid Y coordinate for
SA - array cf averages angle (slope) coordinate
SXX - array of maximum X coordinate for each Str
SXN - array of minimum X coordinate for each Str
SYN - array of minimum ¥ coordinate for each Str
SYX - array of maximum Y coordinate for each Str
DBUG - debugging flag for printing
INPUT ~ string of input bytes to be rejected
XP, YP - input coordinates
XPA = average 2 Points in X direction
YPA -« average 2 Points in Y direction
XPO -~ initial X average on pan down
YPO - initial Y average on pan down
1 - dieplay pixel corresponding to X coordinate



SEND - flag for end of Stroke ZX, double precision X position sumrmati on by
arc length weighting ZY - double precision Y position sunmmtion by-arc

| engt h wei ghting ZA - doubl e precision angle summation by arc | ength

wei ghting ZDA - doubl e precision change in angle summation ZL - double
precision length NSP - nunber of Points in Stroke, counter NSTRK - nunber
of Strokes XX - maximum X XN - mninmum X YX - maximumyY YN - mninumyY ML -
Pointer to previous Point M - (1) mninmum nunber of Points for which to
adjust for 2[err] angle M3- (2) m ni num nunber of Points for which to

cal cul ate chance in change in angle NLONG - counter (not used) M- Pointer
to Point being considered NP - nunber of Points X - array of X coordinate Y
- array of Y coordinate DX - change in X DY - change in Y ADX - absol ute
val ue of DX ADY - absolute value of DY DS - pseudo arc |length ADX + ADY AY
- calibration multiplier for vertical (Y) direction, e.g. AY ' O nean
coordi nate systemtrue downward ADA - runni ng average change in angle DA2 -
previ ous change in angle ASTRT - array for starting angle of Stroke SZL -
single precision Stroke length SNO - array of nunber of the Ist Point for
each Stroke LHT5 - height between lines divided by 5 in display coordinates
used as a neasure SL - array of Stroke |engths seal ed to hei ght between
lines AEND - array of angles at end of Strokes SC - array of angle changes
for eachs troke AZA - average angl e through Stroke



WAV LE WA A SREAdly PRV LELIM ALY LWL VYA A Gl G

SX - array of averagés centroid X cE3WBPAMELPLY each Stroke SY - array of
averages centroid Y coordinate for each Sidapls led 30" e Procesiing Gieand Bl to t

(sl ope) coordinate for each Stroke -arra i pum X coordi nate for
each Stroke SXN - array of mi ni rrum%%&ﬁi’(ﬁcﬁﬁéé Br %@ﬁméfﬁvﬁ%@%}'rw&“
of mnimum Y coordinate for each Stsyibol €sociatedayitdf the handwrittensyibohtif the

for each Stroke DBUG - debuggi ng fl i Qb R . .20, 0f . 1 N .
MII nat%g}{“%ﬁ&&éﬁ a% 1; ar

bytes to be rejected XP, YP - input cooOr average POINTS |
direction YPA - average 2 Points in Y di reansgeurbel toj the prpcessing megns ;ind to t

pan down YPO - initial Y average ongfaplag@efedn fof | &iplclind 4K!associated command if

correspondi ng to X coordi nate i nput -H8- J - dis'\’% a irxel ~correspondin

to Y coordinate input N - counter tep Fyrbe ﬁgﬁ&ﬁt’%ﬁl as,8 synmidol.

pan up NU - counter for timng pan up -59- CLAIMS 1. A handwiting

character recogition apparatus co i Si ng, ISP ; d, h .

nmeans for use by a user to wite gﬁ'draw%gpﬁﬁ%ﬁw#%ﬁ.%o?% 3)’r e%)g'g?erapmpn

| east a portion of the display screwansdrypled itagtivedigitisingingans sindgta the disp

handwritten synbol witten by a usegcrébh For@idpaRgindebA gﬁaa%fmyog&g_hrgi image

means coupled to the digitising rre%%pfggr |de§r§’t§rhfH I ng,the ;‘rﬁf witten

synbol as one of a plurality of sy R g’&réﬁeitse tﬂ’t?l}'font_

synbol s and at | east one conmand synbol; nmeans coupled to the processing

means and to the 3. Apparatus according to claim 1 or 2, wherein t
processing means including a database of characterist
the predetermined symbols, and means for comparing
characteristics of the handwritten symbol with those
database to assess the identity of each handwritten s



di spl ay screen for displaying on the6di spl Appaxatagageording $oany of claims 1 to 5,
associated with the handwitten symbeheigredgtefiandur donhia 1480 edi f1ing command.
identified as a font synbol; and neans coupled to the processi ng neans and

to the display screen for executing an associated conmand if the

handwitten synbol is identified as &.conmApgaratusoiccozding tOp¢iwiat 6,S wherein said
according to claiml1, further conprigj e, digitls

means and to the display screen for érgg?{%ﬁgxge%%%%%d?%gyigg?gé#]&'aﬁgmbol.

i mage of the handwitten synbol as it is witten; 3. Appar at us accordi ng

to claiml or 2, wherein the processigng MeapgaidtubUsidizafnd2b2PRiR € wherein saic

characteristics of the prederm ned synbols, "and neans for ‘conpari ng
characteristics of the handwitten syp¥seetermined coupand,syphol is fhaseriting of one
assess the identity of each handw it thepizontadl or vertical lindsptlirtugh displayed font
according to claim 3, including neans to display predeterm ned font synbols

i ncluding editing synbols on said scrsééﬁ,scs%gﬁs to permt handwitten

synbol s representing each predeterm ned font synbol and editing synbol to

be manual ly defined on the screen andy meangph@rdtignadd diﬁ?.tggtéf‘?hl g, 57 %oel' furt

defined handwitten synbol with the correspondi ng predeterm ont sy
in said database. 5. Appar at us acOBPHi§ing peans fox shanging 3 firstigrgup of comr

means to nodify said database when a deaggatedt t6rt symidlls CRUtagt dapbiyedonEaid sc
font synbol to be displayed on the screen, or cogﬂ?and Ptug be perfor ”gd:it as ol N
the case may be. 6. Appar at us ac8FRY, §TPHP O, CHFPULpL gpnerated font symbols, w
wherein the predeterm ned comand i s handeriititengsymbohrocodresponds toAgperedtiting comma
according to claim®6, wherein said predeterm ned conmand synbol  is a caret
synbol . 8. Appar atus according to claim6, wherein said predeternined
command synbol is.the witing of one ldr noAPPATAtusoAccArdbRg \kor €laim 647.8cQr 9, whe
through displayed font synbols on saig]upsl 9ot redetert@Réd %?Hsol%cméﬂda a plura
to claim6, 7 or 8, further conprising neans for changing a first group of
conput er generated font syrnbols in text displayed on said screen to a



OUICL LUOALLVIL, LUL CUILCL UK 1wl 1LLCl]l SyniibOLS .
second group of corrbht' er generated font synmbols, when the handwritten
synbol corresponds to the editing gmmng?p&&t“s 9&1‘? in said
claim6.7,8 or 9, wherein the plurality o predeter ne %@F@ |nc udes a
plurality of -61- editting conm&AR Bs pEoyarions siz ghapeSaccording to
any preceding claim including means to display pr edet er m ned conbi nati ons

of font synbols in the formof text ,or f rmon sald Scree
handwritten synbols can be used toL‘|14hput r‘?’d’gcg‘?rﬁ%%%yf’ﬁrﬁ yfrlaerem

edit predeterm ned text, or both, asnddwecansteusgdlteix&rtgﬁppmamgesaswella:

according to any pr ecedi ng claim e & d1g means operative upon
execution of a predeterm ned comman O creat w ndow on sai d screen,

free of text or other information, for entering handvvrltten synbols 13.
Apparatus according to claim12, V\/qgr ei N apSdrhtul Ntewrdidny 6 yﬁdee.ﬂ:ig claim, wh

si zes and shapes. 14. Appar atus acg¢ rd| ng to cI aim 12 or V\/ner said

wi ndow can be used to insert graphi el‘grﬂﬁﬂ% FEEr18es ﬁaﬂ?ﬁ*} )}7‘?3 g dimen:

15. Appar at us accordi ng to any pltecdmunglloﬂnwhy 400mm diyn16ning &wedghtt of up to al

conprises a portable unit having d %ﬁ@eéa ORIy 08¢0 BYrained
msandlsaapte tomclug l

| 00mm a weight of up to about 7 ki
sel f-cont ai ned power supply. 16. «at us according to any precedi ng
claim wherein the predeterm ned font synbols include conputer generated

Kanji synbols. 17. Appar atus accqrding,.to a precedi ng,_cl ai i n¢l udi

-62- areas on said screen sensitivgtrs W%s g?% Mﬁ g%é“ whe
to be perfornmed. 18. Apparatus accprd:lstgmi:mdafqnm nmmmmegmerated
said screen is substantially flat sﬁ%ﬁgapt ed to be used in a

17. Apparatus according to any preceding claim, inc
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substantially horizintal position. :fé"mke R&pﬁr%lageom rJr&"?%'l gﬁ the stroke, (i
precedi ng claim including softkeys amerage ¢lops @tnﬂmmmlno ehe(mureke centre

operational comands in response to a3, g?&:b%‘ﬂuﬂf
Appar atus according to any preceding cpﬁ@ ﬁer In the pr ocessl ng rr'eéiv) the rat
conpri ses neans for deternining for %B@smr sdepe, ofy Hi istroke, Aed | (¥ gthe locat

of the stroke, (ii) the average sl openetoidierstiokeroikl cdupatbt 12! £ ocation o t
centroid s height above a predeterm ne e Ilne t he rate of change
in the slope of the stroke, and (V) B?%t FY'H ‘of the

stroke conpared to the | ocation of the centr0| d of the handwr| tten synbol

21. A conputer systemincluding t appgf rEE {rﬁl %86&

22. A nmet hod of receiving a handvvrt}ﬁ'tten cha atg{ér corrprl SI ng astn atus of
hand held means to wite or draw a Hladms il F@r?osynbol on or over at |east a
portion of a display screen; digitising the signals fromthe display screen

representative of the handwritten S process t he digitised signal
to determine the identity of the ha#ga/r %Féﬁbﬂ?gﬁfe% qal‘gn‘émt{.}%&t@aracter
of -63- predeterm ned synbols corqmp:sisiggiont synbol s and at | east one
comand synbol ; displaying an associated font symbol on the screen if the

handwitten synbol is identified as a font synbol; and executing an
associ ated command if the handwritten syniweing & hauhheld means to woitenot draw a ha

synbol . 23. A nethod according to cla?h.&g&‘ S Qv 410 164t stﬁ&gﬁ&n of a display sc

di spl aying on the screen the inmage o

i he hand,wrltt s it 1s
witten. 24. A handwiting character reco§AS# &'S'Er iﬂ'@iss%&“[ id&-FPJ;#Ym

as herein described with reference awmcs t@mﬁ@d
receiving a handwitten character, substanti P.{ ss“ eiﬁ n.de CI‘I o sq .

reference to the
1dem:.1.ty of the handwritten symbol as ane of a plura
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dr awi ngs. " ’

25. A method of receiving a handwritten character,
substantially as herein described with reference to
drawings.




