;e3e*" "#3&P' T*6*T*w_.w  KEYBOARD SYSTEM W TH AUTOVATI C CORRECTI ON
Technl ‘cal Field of, the I nvention The invention provides keyboard systens
auto correct" sIoppy text input due to errors in touching a keyboard

or scr een |1y, the invention provides a reducech §WM
such as thogﬁm&@ﬂ‘ m';‘\ m@ on a touch-sensitive panel or display screen and
to nmechani ca systens) using word-|evel analysts to resolve

i naccuraci es (sl Oppy text entry) in user entries. This invention is in the
field of keypad input preferably for small electronic devices. 10
Background of the Invention For many years) portabl e conputers have been
getting smaller a'\@Efﬁ@{AFﬂrSYS:[‘E 1ertﬁq[pﬂ5M§lr lﬁwdﬂ@ onponent in the
effort to produce a smaller por I e corrputer een e keyboard. |If
standard typewiter-size keys are used) t he portabl e conputer nust be at

| east as |igelpdcabEieldioéthedyvsntiond. M ni at ure keyboards have been used on

portabl e conputiRfisventitslprdyiaes lae%da}dmvaémhrteax kayberaskdslopys ihramputaeas found to
be too Sn%lrrt»rsﬁn%ﬁ)cﬁmgé‘ﬁwbé{ar&) rs?r‘é L Mdre g,%&t&'r\mﬁe xﬁve‘ﬁtl&{jb ?\H{)FE?&dE&E accuracy

by a user e computer al so
hi nder s trka@mﬁtSFtcaBt 'é°ﬁ§s'éplﬁﬁ‘e“tq4€“é ieétmvemcﬂ orip{aysfreen@BhiSut er s cannot
be oper at edkchanichlidegbopi aysiemg, LtsingwordFtpml anlyantogesblvainavaurakies@ioppaextt o al | ow

the user tegzr})yxpeewntrtes b shnfaaiss mﬁe%ﬁlrofﬁ%m'h?tﬁﬁl%lfelr%l\ufénesnﬁll20 portabl e
conput er vvpec"o c(fewcecél ng or nmoving. In the l'atest generation of small

portabl e co 1FEcal | ed Personal Di gital Assistants (PDAs), conpanies
have at® erfife °‘t‘t§‘ of therimegtion s probl em by i ncorporating handwiting
recogni ti on sd&btmaygedrs) pdrtable Phdiputefs haS€beeirparting salidr layd ematier Thext by witing

ggnset ?ggtbnﬁemtltagnv,ﬁup@&ﬁtpoeh ﬂtnﬁgt@g@ﬁﬁlﬁf‘& smbllr oAbttt $as ﬁeeagt e: ;) t .hﬁn
addi t1 on e Redbopita oyl bR e S TR TG el of £ gt al

sl ower t haflarssss e keybopsd. Minippusrckeybageds bye beengpediom@onabliFRmPYETREU B ogni t i on
sof t wat®e haisathe kelyboard Ree have®ssh found o abe Siatad o easily oo quiekiemampuiasds wor se,

t oday' s hangl,t;gﬂﬁgle,gqggg%t&ga fgvices which require text input are becom ng
smal ler still ances .in ular tel e hones and
ot her portabl e '\/ﬁ'?°é1‘ }é‘§§ ?‘tﬁ S&?E&‘fb(gﬁfl g W\é@}f‘f 'ga‘%tlgg%ts"}é‘t%ﬁ&“? By él and
portabl e tafie frypuiassMogpertpbls yempiiiass caBpt hheperied adtheyt placing the swtuerrsn whi ch can
bot h send adndwdrk e@faveto all@eihe et © typamlith btR hards.| A hiser tdnnovessiig useher ef ore be

advantme%ﬁabtétof#%malm aaé]m@m 3hd. 9h ot SOt Alor SRl gl Lext Lo

e PRt edled Brpet il Rl (o SRS pafe b o SRR T2

are two dithif epklem by {fgerporging handlygamatscoguifipr spfware i the DRA. ﬁG‘F'tf awyve devi ces.
One i s t helitkalyichteraext bR efiddy onaltouckbydasiavehadd ocdispddyStreeng Thfs handsaitteroaf

mechani Ca'te%%ﬁt%nfcm&é%rxﬁo &gﬁdl \dﬁ& ﬁthﬁéc@ﬁﬂﬁﬁmg fdﬂ?dﬁ'uﬂ!tél)h iPadhiiiBger or
t hunb. e si nlflcantly smal | er

han_t e b e, et Ering oL Wy SRR PR S GLEeRR B N L Yy T CRPES RS op
conput er s ,sPeeA Af e kandwiitingirespenitionpfinrass ks tolatedegndess than éﬁls@ﬁmsﬁﬁwl@r physi cal
size of t heatlee wore néliay'e Bmbihdidyompatingevites whizh tequire teXtdgar arpbeoarhing t y t o

geggggog Nehali& Y. REP&H?B&VME&@WW&)}EQE%lﬁalullé?%%h(;n@@rané&&r psfblew | | depress

I nt i kel.i hood o stroke errors
Cends to FHiateuboheRaUELp salipuildir sl pid S Ee Sor S e SHeiE FEF R ormon y
used t3be B¢ eResialy &or aystear eihish gandpthgendang Wﬁ@éﬁﬂt%rwemp'éhemaéﬁ whi ch sone
type of keyboalt&ould eefefoye teatvinmedupoidatetog,a norch smilisukeybaeifor dniry ef di spl ay

screen on whiddh @néuthem%rsﬁe eﬂtﬁéte@uoaﬁﬁglmbﬁ‘ce&iItmsaxeﬁammae@e&dﬂ ng on the
8l 9L a stylus can

size and n

be used t oﬂaftg(c)ur% Safcutl‘h@ %ﬁﬁé‘lﬂ %rr'm?:ff%b[ﬁag'yn gl g S’ere A tw? f‘illf%er ? WePeiPha associ at ed
with the Keypopmgytilizeren such porfanle dpdess.t @nea&thie @m%ar meghsnicy) keybeard educed si ze of
nmany paf t abhsistisiesfiaGasf mechadiyal ks ihst 20 dcdvaraddg depressiag then wit adingeabn suf fi ci ent
accuracy iR Hodehdr ksl H&hlﬁf?&éh&%é}rd& ?en@ﬁ)tﬂe\é%ki%cﬁﬂ9 BrmAIR 65}%9 key. Her e

agai n, the area
bei ng assocr %t“Lti“%ft‘?“é&scﬁﬁ”&% 8‘%}‘ 'tyﬁeé“tmffr%/taﬁ%{%ﬁ%mp“é if“é"l SRk ?PH for the
aver age US@MPYgs-t AgreregilfioEtar WW‘tH*iW%‘tj’i ?liecqféﬁtkeﬁ’@érdreaﬁtykeyef@a%fé'&i'Bf prior
devel opneroserpraxindityan ndghborke\kbysa Mblis ireasses bhn Skaiboaddhat the uses wiliofepikys t hat are
much smal | er than those found on conm)n keyboards. Wth smaller keys, the
user nust take great care in controll i ng each key press. One approach (U. S
Patent 5, 612,690) 15 proposes a systemthat uses up to four mniature keys
i n unison imary characters (the al phabet) and nests secondary
character mmmm“"mmmmmunbers) between primary character rows. Selecting a
secondary charggbgs involves depressing the miniature key fromeach of the
surround| ng primary charact ers. Group| ng t he smal | er keys in thi s fash| on

o T o Y rr -



~ ~Y 2 9 APR 2003 the user nust correct the character before going on to
sel ect 'the a follow ng character, because the generated character will be
used, to determ ne probabilities for the follow ng keystroke. The
fundanental problemis that the specific activations that respgtApR omBa
user's attenpts to activate the keys of a keyboard do not al ways precisely
conformto the intentions of S the user. On a touch screen keyboard, the
user's finger or stylus may hit the wong character or hit between keys in
a boundary area not associated with a specific character. Wth a

m ni aturi zed nechani cal keyboard, a given keypress may activate the wong
key) or W&vumsnuéea&g, ahdVhe AkeliIBIID  KE¥iPok® bikdiElendsitdTIALe A8 BRUSIY helseM Th a
"roll -ovegt't'e Stltone hat activates adjacent keys in a rapid sequence. O her
exanpl es HEPUIEYRnmon keyboar ds operated by 10 users with linited ranges
of notion or riseder cemmonlyused fipe pekeybrardeconsistspfiaitqyrh-agasitiys Aangl gn which

consi st enkdme tgdelof kegb@rd/oviedytHaCbtleft priidiiacra t@ichs@iyitivedispMyatreen daavtlichiab (such as
in thescaggpohq %rl%ﬁﬂ@cgﬁlﬁéd.t%eﬁdﬁﬁ oﬁthegﬂzpm% %ry&e%ecgilc(ﬂ%ﬂ%gar&' ngers) or

t he device used to S)ent ry Esuc as a(ﬁt}/ I S fa& ‘arger than the
targeted REY binegPap Sbierandpaed 1o Safehiapatt ot ' SRR B 1% e present

i nvent i onayseaniddaath therker iattheouser intends taastiyale. Hps taethe refeped sigeeod mapy d- | evel

di sanbi gupsrtable dévices)ds@RB s ofed hsgd MkdeCGlattaii AFLHEREIcEEcY if coliRlindRy St r oke
entries. §8%§An§ foGtlvins eac‘ia'ﬁﬁexﬂ&gl?e?ﬂheée Q%a?rmr{e%m%v%u‘!% %u&h%%bogﬂgry system
conprising:” (a) a user_ input device conpri si ng a touch sensitive surface

i ncl udPngTeatsata wnall aep Being astpcielsd Woh Fash kg dint € Berpmpsquig difficyitfarthei ty of the
char act er gvegige asar taltyph goickly willhauffiiant @0ureacych of the plurality of characters
corresponds t @m ale® 6 roPdkv¥ibfrienkit GiMBhanRA kO EMfas kohsidbred A lRoEREEect i ng

keyb oar d (h?ilgir%rpmch\é@lglie?thgn &g%r}o%\h%}? Sarore b%%’&%.a\%r? I%BEI‘ Iyezg fhehud ut de\“ ce
within the auto-correcting 1_<ey oar&oregl o?ﬁ, alocathon asgoCiated with the
user cont JUft 13ke SgR CHF iR RBEPILNEFAEKEY BEtse PAf FRPEPAELI S CREMICAEIWN i s added to
a cur rlént piopgses a sysieyu thaoeesop te ont miniatureleas in onison t¢ Byfing primary charas@rst ai ni ng a
p: ur a: ity (t8d alghabeDah&nes¥i@bomialy Baalerob) ke fufnbérs)YetwedPprithary Ehafber OF a )
plurality : r . P ein eac
obj ect i sr%‘gjﬁ'r ? ﬂ%ﬁnﬁ%@%@d&d%@g@#\ﬁ %‘ﬂ%ﬁg%p?%gﬁ%{&gg’%mag%&ﬂe%c{ng%ﬁ% eput devi ce
with a tei‘t”°&!‘i‘"é‘t$IP§V‘a%{r°€%{?°‘°éhoGr("éB‘“gdh geysrin %Jﬁﬂh@a creges naretfser i nput
devi ce, nepparey, viraakkep aénmesedadd fiuc aljacera srdallor kegs seb that herpirtugikegis 186 (i) a

di stange Wupifro balidphtsdli LRk LAHERO MWevetthLihger milst @RGE 1KALES HdrB&dess ONt act

| ocation in.the ipnaut sequence .of contacts, . calculat a. set of distance
val ues beP e Pl it 1oeLpriee bagevin RuaiealRofirdien® ocat i ons

cor r espon8fPigs them Byiwiser. Ehisgnakesit stil\diffieulidp iypa auigdhswith gufficient aeeuracy.

aut o- corr ect i rgothendo@aaif priordgpepmertiin Yottatovubscteamand mad¢hagical Eobpandsding  Whi ch,
ford_eactl G&igijﬁér&%@dee@pyﬁu&%ﬁidﬁé?a@?miéifhﬂﬁ&’é?é}‘sﬁWitﬂ@&‘N&f(ey@, e&%h%fn@ile! Ey o]t
candi e e n. MeENPLY...and f.or ch o ne or.. a plurality o
Cdent i1 ol it blassecleeluin Apflugi ) or Ty, s i SachREy RlivilioRlel!'o obj ect by
cal cul at i AGPIGUMRISIAMRigh Ivieras intenrled ofys pgeests@bithe kaypad lappunfatasklng al ues and

t he frequeteplonefmany ef the sdicedkaytioardsthivetuse adbyyetdrray afikbys, avhkis eschdeyival uat ed
candi dat e aRbdiRsatvahRReEs R cllaRRierAUSUP AL 6l 8 1843¢)) i SR GerdTBpgrbdehdé Ahve@®sen and !
28 APR 2003 ddiibchestiy RENEGLE AR SRTROAERL oLehncl 8) o LIS R LEK NG OF
plurality candi 3ate obj ecrs acgordl ng O TRe] T eval'uated ranking, (b)
pr eserfi ndPrrezeh hagmgty fpy sugh ksybaseds with g lipned nyaber of keysyt s g 2Piicabislar to sel ect
one of t hedped sieqkeglsbaniewith b fullfcomplomtipufkeyo t he text di splay area on the
out put devi ce. ArathEY BpiBhchlh BuchisBReri@yRiatds AR cRMIRRA akklyzind iteh@me&aspr i ses (c)

resetting . LNput : . .con t,l ti n enpty

cequence o kBl EERGE: Shor GRhAEaOAER BR800 TIRY

obj ects f &7YsErke putis pe cloprdto theeentggiob e digpiay lacptionofmpartigtiirshtragra (h-ce.

Pr ef er3abl Patert 474&ACh Whenttieckephoardas dispyayed onolymel tach serammkeysyrolfes thtur t her

?E )5th at edre\ﬁffftcbntlé}%{t{ychﬁa&ér%e&ieie%th(d. ]Egoftﬁixg@&ﬁdaﬂt@%egbﬁﬁlbgﬁ 1Bgsuiffs opbj ects; and
e val uati on_comnmpaonent, . for e enerat ed i sequence,

R T e L Ty

i dent i fyi AGBE PEYioushHRAdAeYF o Ieicon ahigrtdings rgied PP Iaig SFeBEnYNEthEIS ects i n

menory, anehtdxorWigmehegharactgylsenesaitadiby thefsysudn) ie ovtshearbzraaérantededipitthe seich of t he

one or a plurality of identified candjdate groupings of objects) cal cul ates

a matching netric based on the cal culated di stance val ues and the frequency

of use associated with each candi date object, and ranks the eval uated 15

candi dat e obj ects based on the cal cul ated matching netric values. This

reduces the calculation required since, conversely) one or nore groupi ngs

of objects are identified as containing no candi date objects for a given

i nput sequence of contacts, such that a matching netric need not be

. - o o o



Preferably, the characters of the al phabet are arranged on the
auto-correcting keyboard 20 region in approximtely a standard " QAEPTY"

| ayqut. Most preferably, the width to height ratio of the auto-correcting
keyboard region is approximately 2 to 1, or the wdth to height ratio of
the auto-correcting keyboard region is Less than 2 to 1. I n oR8 APR@Mnent
one or a plurality of the characters arranged on the auto-correcting
keyboard region are illegible. Preferably, the auto-correcting keyboard
region includes one or a plurality of known 25 | ocations associated with
one or a plurality of punctuation characters wherein the nenory includes

one or a Hle%é';ﬂu&%ox‘?éct &lpbh‘%ﬁ&ér Befbr é(vﬁ'::mhé IelisidRg &Elﬁct@[ b&aRbural ity of

t he punctuyation characters assocla aut o-correcting
keyboar d :ﬁli’dﬁe‘b"ﬁate Isﬁﬁcé"rra’ﬂf “s?dH%d?ﬁﬂ]“&:tpé" 1“%%6?‘37?‘3%’“‘55??(%8‘?5 associ at ed
with one or a Piedundirdnial prbblem dhuthas the spehidic edtivatmas thatresdll frem@omgsisi ses a set of
obj ects Wa&éin;@sne a@ivatdthe keys 8l Eeybdafd &Qmmaﬁgreéikhw @R toRh koSthé mEentidnd oONE
enbOdl Ei“ uts T. Ogg)t(ot hes@tegr}/ke ¥da fme userrFEirllseF\grs smauklgtrlsg%vre(:t graV\én'er eby a
user can détermn ch hbdul es "are gL T 74 eval uati on
conponent ©F bt ‘Eﬁ“tff‘é’r‘ k%lw adv@wtdrwreeaﬁd'rseaetéd B epedfic qh%raatﬁrot"ﬁ'éra enbodi ment )

t he pI ur almisiytuided mochahied kaybonod, ia gysn keypresssiag aetivetd tHeegomykdy, oufaby X nodul es,

wher ei n eaanaw&r%megmmé&lmmwm withla @g,u%aér Qroganh&a&dva@s of
uni nfl ecte conprises a

ein each
35 | ogj cal® %acem AaE |r38 ‘r“"%? |5°<re§““m\r\ﬁ"Sl “é*&ﬁ“%‘&ma eﬁgé%@éapetr%ed rd stems to
form il ééer"ia‘ﬂ“*\/\lﬂmifé ranggs of @Wneaaﬁwwaolsww ‘hﬁﬂlilaém}l@d #hiliydd at ed with one
or a pl ur abusistenthyf strikafafiy partiroididpae or kdyesrathyrewWedind\(aich bhie theead o€aal uat i on

conmponent aﬁlﬁdxt&ubﬁﬂﬁﬁe 8f M@Mn@&rgﬁﬁéd ﬁg&@idﬂ%cfd@vrlce%sgi t8 FlAkdYRE Eintr%t emin a
gl ven Wor sequence of Contacts

within anq?“ﬁlbifta Sg’g‘(j{}éﬁé@n@g{,‘éﬂ‘ ‘F%ﬁ'fgﬂféllgey@éf}@[ilftﬁfs@ﬁc ®mat chi ng netric val ue
ranks hi gifammanyef the lpventiop 8 APR 2003 predetermi ned threshol d, the word
eval uatsi on conThepesdnt Bvénkiobgreddds Aeerherved naxtmgtrﬁ@abmmﬁasuseéwérheevbnput sequence
with res p%?s&mﬂn@uah&ﬁo%@Hﬁicﬂtyecqn&k‘fnﬁécﬁragi&ql{ L&PkeyMORE @&?ﬁl’es"‘@ﬁé&ﬁ’\éﬁf the word

evaluatro onponent, 5' %'Hﬁ n%rretrrc val ue for a given suffix
in one of °6Pr°(§ %E@i‘ﬂ’éw%\?‘aﬂ ?Gﬁ?"fgp cso R&P r anks hi gher than a second
predet er mi ned @hr e8Hisr dputdeyies comprising atoych seppespidare insludigB @n gie-d stem t o
forma conpiretisrkeyidiad regidnrcompasii apiurilivy of tcharhdtérgofimtalphabeyy @htteint hat is a
funct 'ﬁ)n Qgch%@lhg pﬂ?ailg'r E—Eﬂlﬁgtem&ges mgtmn%th'ﬁcg &)o?ﬁmafé?m said

determ ned su I ue Pre evaI uati on
Conponent RAIUEeLEREY B TR NIHER FER e 5 oBURR G et BV e U by

summi ng t e agiosomerting lscabqaebemr e lpcation dsspqiaied veithdhe usentoptedt is dsteemingsn in the 10
i nput  sequedithedét@mindécdn@ctdbdaivn ifsded0aBuikddt inpre senaica cf cefitadt Mochtivas;

correspondi ng @psi almgﬂ.or} oﬁtnangaagraﬁ%ﬁo RS hekeifEieh ar}anéla@gmgorrel ghting

functign accord SSO the object. In
el ti 9, BE0T AR e bsisrs GHBNEA YA R DR L ¥Ply BAFIF PP PHE Rt ocor r ect | ng
keyboard rfargietassdcigted with g freqveney Chseesi an coor di nat e and wherein the di stance
val ue cal cul atfcpn aooqmnadvice dth 6 ukadigtaytates; s St ance bet ween t he cont act

| ocation and tfhe lgﬁﬁt:ésw?cc;tr?leﬁfytﬁ@rﬁprqﬁﬁh a'amt:qnamc;@r@&rﬁrdaregqml ng to
standard Cartesr an _coordin di stance analysis. Further, each character of
t he alng)gat?e(icesa LSTCP R ED with the auto-correcti ng keyboard region is

assig a Cartesi &h cooliganerraic spieplatioe pannenenhwhigh, &ergachaleigrmipgd cal cul ation
conponent comhat kaios & thdigpul begiaabce cheicteaiicutalte a 60 bf diginct et baweeand t he

| ocation ggr dbﬁ%&?%ﬁloﬂganh%e%n&b}%o%in‘ﬁtre l&%u&n?é‘on%ﬂ}dﬁdnﬁ‘g ©bnd &€ phirARdsaT d
Cartesi an Qor ance values are 20 placed in a

t abl e. ﬁ%f'tetrﬁ%‘ﬂ)‘ @53‘1‘\0 f°6‘8&t"$£?¥%8ﬂdfﬁ%é’ Maut o- correct i n(gmkeyboard region is
def i ned by a hori z&0t ala vdievalugtiancpmpaner ithichi facaeeh seagiafediieyt ssq¥enche di st ance
val ue iget Visertifid ofedttapluiralityart adndidite abjebtd ih enelinigyamd Coeidiiof ek end @aat i on

corres poncyrd?ﬂn}& i@nGERARIGE OGJQ(HP EdaRBRs &cb%@ﬁt%@&ﬁhrdﬁ@%)@ct Uyer tical
conmponent, hting factor

‘n cal cul arr'%mrﬁg%rﬂgr AR b B PENBRR iofng WS a5 Pl RedSiehde acrer - The
wor d eval gsseriged with thephitsh ant rakg dis cxttuated cpnsiats obigds kpsedas tiaralcylasd of t he

di st ance watdheg nperricorlugspandppl yi ng a wei ghting function according to the
frequency of use associated with the candrdate obj ect. Mst preferably, the
increnent value is a fixed value that3is approximately twi ce the average

di stance between adjacent |ocations on the auto-correcting keyboard region
corresponding to characters. The frequency of use associated with each
candi date object in nmenory conprises 30 the ordinal ranking of the object

Wi th respect to other objects in nenory, wherein an object associated with
a higher relative frequency corresponds to a nunerically |ower ordinal

I T



35 of the initial characters of said object. In one enbodi nent, the

aut o- correctlng keyboard region is separated into three predeflned
clust-ering regions, and wherei n each object in nenory is assigned to one of
nine predefined groupings based which of the three predefined chgsimssiong
regions contain the known | ocations corresponding to each of the flrst tmo
characters of said object. 6 2 8 APR 2003 Preferably, for each character
corresponding to a known |ocation in the auto-correcting keyboard region) a
region is predefined around one or a plurality of said known | ocations
wherein the di stance between an input contact |ocation falling within said

predefined region angit heselcbiRompenkmGoras) ileabFHing Ofe WMalplirdlinySeTicshdpadef i ned
P 9eo" ot o clrebah Bihe R AuRARDARRY oF ézes%\&%go&/fﬁtmttftbﬁIcgtet eubehe Telative

si zes of sal reglions cor e freguenci es of
occurrence Bfb ‘t“ﬁg‘et‘;‘ﬁéf"as&'@ér"%e ﬁé@@éﬁsﬁt‘@d’ IRFtE FPT PHRU AHBRITXY AR iRy AEReD tiF t hi n
sai d predefoupaddeviegi ons. The predefined regi on around the known | ocation of

a characer corbﬁmuﬂ&et@ecao.ﬁeoﬁtgmmﬂnﬂeﬁyomsést@résau h&&EERMmpul-ur t her, at
| east one of ocat oor orr ct| ng

oyboar d-r TP e SRR B PUERE PP i e E a7 B B
plurality ofmeghthepresepied ehiests\ferroupuigo the saxt disilay aragor e ownetidevies t he pl ur aI ity
of characters corpeibBe(ayeaich afithe ﬂlﬂﬁl[fﬁ offbjedts & MghdRy hmm&aaﬁa@a @fth oend

wher ei n obj t v n
char act J&%&’ﬁl{dé@a?%é%ﬁ&éﬁﬁ gmleo WS Jﬂd Eg; ﬁﬁ?‘%@%&s i lﬁentl fied one
|

or ol 0 ai S ssapen it i S, AMARNE BT R o
candi dat e ofsjculeted by ientifying due o apluralgly sfriandidate grenpingsoiNhasabjepts ésf aeradsy,y, t he
sel ecti on COEPRBLNGr aipfLdMity IfloBjsctd evchiied Mas kach dNIhe bheGnd Plufityef MopiFed and

presents thé% Qa“r‘ bd;? ?goi%%ieag ﬂlktﬂﬁés@%da‘?&ﬂ% n?e%%a&@o o chibuthed dtdnBE POSI ti on

nearest to regl on ser selection

of a char ac‘f &e Tegueét%ys‘lfef’%i‘tgﬁ’ﬁ‘a\ﬁﬁi tVHh gpe 6‘1‘%“3&‘? OQJEFI‘ §P‘g@mﬁf‘heﬁ‘i@“a ted
aut o- col$ ecttahdi@td«évgﬁbb&asad orely¢ aalrulatzd eptebing mdtrio waipast This teduadethe palduiation hi ghest
ranked candieglie@sifide] Rftersdly, sheloPbreigibBSings o BbjBs d4nd identifitd\R cb¥hinglhspl ay ar ea

prior to 20 &i&a?%ﬁtiéc&%r&@ﬁﬁ%hﬁ%&q‘rﬁ%cg F't%?xﬁ&? suc?tthat i‘x%%thﬂﬁﬁg #tﬁcgr?ere& {m‘?” poi nt

in the text or output at a
t ext |nsert‘?°d?ﬁ‘°‘|56tF for 3nyy opiggt i thg grogpings soyidentified, ¢ or i nates the current input

sequence such t Referdbhithneharaceonf the tlipivbetararrtahged awthe agorcorectingkgytoerdboar d
region gpar ﬂéﬁoxﬁm&ﬁ;&%ﬂuﬂﬁﬂy a§ﬁ£ﬂd@n@VEﬂ1ﬁ[ ﬁ%htt MY préfBrabip, RheBlith @ hefgBpPONent
detects a dll & &Jtll?e aut\()ceforvl\'n%tm%keﬁgoards regt%n 1ts eé)}){xloxttmzﬁ?l%b fo U3 tg%wfathﬁg Etgghn rafio

candi dat e oﬁfj ect, as been
sel ected t h¥{digHiosaesting E"é’t"?‘i‘tdtff’ﬂi‘é" ifdepyiBan2 tp elwgt”é‘l’ﬁdt‘?ﬂf 8% 2t he current
i nput sequepiwalitpbf thethambters emdngest onltixzatornscting kdybeand iegipuitre dsgiblence of
contact | ocati onfféeMly, B8 RABGHGtiizkefHdgd¢EUndhd\RlkLonk BEASIINGMS olfnotvh e

char act g s 1%9a‘i€9xgs a§408%e& g‘?h SH 'oF:? S&m?Qtﬁ%&uat%gghda\lt{ét%tseh&r& {ﬂ%temié ntact in

t he auto-correc %/‘ appen cur rﬁ nput
sequence. PRgpds F&'B’I‘\}ap W@ty\%Ptae i mgmeny Such Melgnensor dBMBRREE for each
det er m ned pwstbgion cigclesasbeiged with leaaohwnmhﬂtaute;—eqvetmgéieﬂbardmztcmct | ocat i ons)

the cl osestpkRawy, zh@&ﬁécts@mms:m &8 PRIREY BBcih@d Witk BRIoRE blRFalitydNFho@@RSt rUCt s an
exact typing, obl ea‘élli @8&1 ct%%?ﬁs’a se%é‘t‘ot%,egt%% B‘?\e”o‘?qpﬁ‘é’a'itﬁ o%@?mr}ﬂ 9 characters in

the order carresp ocations. Most
preferabfy, Chf‘iﬁ‘i‘“”é%ttsnh‘l‘\‘tﬁﬁft‘b@@&ﬂb% é‘”‘bﬁ‘““&f SYteRCOmPrES? Madide selepfer whereB¥t i on
conponent p? esioat detgming which otoddlsspratg bobyabigted byothe Werd gsalyatiprogompettegiihi on.
Further, wh&fertdi@erdHedandi@itsblcsts SA kitbtlRX &fBodAtent, 1P pREABYS BGHulés@RbmprikkPUL T O

the toxt di GplgunalaRe ORI, AU AR 68 20 oS8 b Ao b AR PDL et T

not already Inc , sal d exact typing
obj ect is alyeRmraEeR of Hrinfigsicdpord SPF’I"BFC‘F (?"%IW&?S?’&?‘}CH@“ PhEOQYELOMPESFR ng obj ect
to the d%erlofical omadiztion afisyffikésevhichlcarche appendainy wnestems onfoan mfectddavosdsact

typi ng obj egherds e&h%t@s%ﬁﬁo&te i9fsER Mk iBth QR &catpﬁuan@a&taufqt moiigh s

?r;tsgﬁl Iatse]g()% ﬁy%’?}?acg&‘ F\\yo v.alélaat'foglr(:(gng‘;)e()g\elet\ﬁﬁcdla?esanIa?cEnng m%ﬁqc%{lua %Pg\n ![L tah
associ at ed %E@é@(‘hﬁ‘f‘%‘“&lﬁ“’é&t"°‘1d<5t"’mﬁf“?§'§@r\‘t“§t‘?38??t Pdntq*fé'* EF%‘%"CC qfr‘%‘f‘@tsabl y) the
sel ection cettipomengut sedeentd surtebattiveainlghestichizgkedc Ghrdingatigheotipest and
presents the identified object at the text insertion point in the text

di splay area on the output 5 device. M'st preferably, the text entry system
i ncludes a sel ect key region associated with an object selection function,
wherei n when said select key region is contacted, the object presented at
the text insertion point in the text display area on the output device is
repl aced with next highest ranked object of the identified one or a

pI ur aI i ty of candl dat e Ob] ects. Pr ef er abI y, the text ent ry syst em | ncI udes

o, S - . o, A~ r



2 8 APR 2003 | ocations determ ned as the secondary set of contact point

| ocati ons assenbled from said next input sequence of contact actions
cornesponding to the deternmined minimzing primary index val ue. Most
preferably, for a plurality of user input sequences, the dist@eEaAPRIIME
cal cul ati on conponent conputes a running average of the distance

cal cul ations for each of the two or S nore assenbl ed secondary sets
corresponding to the two or nore prinmary index val ues, and whereby for a
next input sequence of contact actions, the distance value cal cul ation
conponent calculates di st ance vaIues based on a sequence of contact

| ocati ons d term he secan set ont% oi nt oca i ons
plfc ctetmine esho he wor evalua |on on n eva teslt € re ammﬁ contac )
assenbl ed"from sai nex Seq HeRTe S correspondl ng to

t he mi ni nibgitpyt qsqqeneawythur%aektowlzflaﬁﬁemereft effm rneulwtfnrelaseyb’eeter the wewd; d
conput ed ewhntisiompaieaigeaisulatési mhauting nieafc vale for pigiversufid indeofvadd ue) t he
di stance m&a'ﬁed%ﬂtr‘i%oﬁfthsqﬁat ?ﬁﬁﬂ@%ﬁ%ﬂh mCaQAEEHﬁH x%dé%crﬁl%&'t hdly, gélélgﬁﬁ@f the

hor i zogt al verti ordi nate | ocati on

0
Cor 63 BondhoREF Y festd e SPREA 8P bomBlie e PRl 8 GPENTF BEBRot 1o he
coor di nat ealqubmq aghncyipn efzain dgermingd ordgiemgnatehingmepter vahidendesdidcont act  poi nt
and \Ahereuaerhﬁhe@e_rfﬁ;ommm@ﬂ&tﬁd@nﬁe cal cul ations for the word eval uation

conponent,, g‘re}fg‘aﬁ%’ %ﬂe%?@ev\é et c%oﬁ%ﬂt@&lctﬁﬂesqwmag& tngiy d;'xsdeta & the
ftat

hori zont al vert coor di_nat es recor i ndexed C nt act point
by an armﬁ?t‘? df“ﬁa'i,’le‘i‘BY%‘“WH%‘P?Qﬁa'HFV%'WéC%i?P&‘% MHE3FH CABIREtAPCatRdn Ertl cal

of f setld cdnppuseqdnagita the lestior assighed t¢ theclwacteem;ﬂwrpdmgoqdmgmamtyonwﬁt!ex val ue.

Pr ef er abl ¥andfdere 063@& hind Eu@wtngcaqmgmﬁg fhRGiah Acedtding Rahdirsuaagef ué@l ue cal cul ation

component oSIRHAR & SN ElGRLR B98N Le k- DPDRLE ALV BL b0

conponent ndi ing to
each char SeFestingdeyhoad hegs‘té‘l‘%%f'%d POREFSIAR e99rdinatgand v hfrﬁ‘"t‘fﬁ(—,d's@ﬁﬁfr"dl“ﬁ ates of
each cor r espdatidn cognpongutitaicolates te tistare Attivesn, theagodtactteaganrand the peatioor ni ng

di st ange certegptndihig RAThirdier LABrdM idkiBMal UakdsR corliRH Bilnce indsigli st ance val ue
cal cul ati e G0 @Rﬂ@ﬁa[ﬁcte??td{ él%aﬁe?%s&?a'tiéd%ﬁﬁttﬁé au%%ptlc%% lceg,@&ar&gg% jgnates of

each input conta e conput ed

aver age sPisBel afdrtesimfoodings H‘d\)'éh"tef"cfﬁ‘? diggneg walue ca]ﬁl‘l?‘&"ﬁ&’t‘?‘\?&qty, the 25
processor cilenidtésalre distanmpe hetreesn the santagtidecatigieand thietlocationeongspending ta hat det er mi nes

for each 'dﬁ&&’cte@%ﬁ@déﬁar@@ﬁh&&n&!r& OArisib @ oRtiHaR des@inéL Atk Bistatce YRGRRA I €gi on
whet o, ! Bfcdih i’ 15886 AC Luch BollBY Gt ERSLI AR IBLAR: lpglance from

the initi con oca rior ouch sensitive
surface, WKa F‘Qﬂ?fﬁ’“‘a'@&‘} a ygtisal ‘tOPFémHél apd whgreip @ﬁ#t&b’t‘“l valugpseeenp se¥act han a
t hr eshol d lgatshandcibe kioomcbdrdindtiotation cop@sponditgio ta chapst campripssiabvrizostabei ng

LII I ted fram jt1 hammuﬁbon%ﬁn»stetétm/ﬁe %r't'icfapééﬁtpoﬂehﬁs Eﬁﬁﬁsféh@y a%@&mgtfactw;xpormonent
et erm ne ser .con | G cation
deterni ne al% aq‘h‘% hﬁgg%(;”cﬁeé’t{ &‘3':0 atchloctafton User .con atcggt—rheggaoé at{og the current
i nput Qe qG¥ARAEET A dhingrement ¥tiua P B &ure of thrdippnse xUkE At 1 IWidst ance val ue
cal cul at i owigbungfowaer accdrfieg wnairedrequeatyufusecassociotep otk the cardiddte bhject.sel ect i on
conponent ,M@mef&&lf)mevm@ananhﬁmm dtxe®¥al QR 8GhprotimaleN edlicgihe alefige t han or

equal to Qs éﬁée%ét'&% adﬂl 3& E4Gns on?l{gauae oh&#lh%@yb&ﬁmggnc éﬁ%d pr| or to

being lifte sensitive sur troke Tecognition
conponent BARCEFSTi The Bequensy of yie assecine C“G‘I‘i‘teéﬁf‘tca‘?dsdatfr?@cf)‘f‘“ ReBIY FAMRPS? of stroke

cont acits tirardizal mnkisgsefcheabiect wilhtréspécho\ethesabidctsin emay, weein aanbjed| assi fi es
the strokesse@ftaeitn ﬁﬁ%ltg.ﬂ%la&fe fleh@nd) déﬁ@dpbrtdy 12 nufeREEY 10V@ForbiiRemk@E. St roke

contacts. s?pr er’A\E ﬁ tlg zuenffw et%h?‘% Mm?ttlj)lnt él?d %)Etgx‘g &Eﬂ%‘ ﬂalﬂuﬁq)%g\p%ﬁtf ?thna(:t

| ocati ons |n t
di st ance 1‘?Qi?rf“t“ﬁ‘é@dé’tﬂaf‘@s’ﬁ'(‘i?f’cﬁ“n’g’amfeé’@te&‘rwtnﬂmteh@“ls‘%léﬂﬁ‘éHEé“’Bf’ ®haracters
conpri si ngistnegivwloes byalmdiaskat legaoiimend the ogtnatiragiipgefithd abjertdent i fi ed as no | onger

bei ng & candi datera®h) dfekts fnQfientoRCar& QOBELILIOMACRITDROE Ble clablific@limiat | vel y, the
processor Jo'dg&t &m@r?ﬂ%ro'b,geéoﬁhe Cfa&éfﬁétﬁnﬁﬁ ‘ﬁqb é@ﬁt&'ﬂ o Qmmts for adj usting

the frequénc a function of
t he nunber BFerof Qpissts favhihp aching mete é&t“éﬂatﬁé/bﬁlﬂ'é’a‘ti’s‘g‘?% ceﬂﬂdﬁt&t to the

t ext di splswppiagsed olgects df ¢hecaqenztivhs viicqembeviof mputein the ihmit feqeagere Mot of use
associ at egrefdrivly, Ga&dtr hah LGtesioll MRIBEIOY cMHAUAME bBjESs drd\évaRbteld Babveaanki ng of the
object with respect to other objects in nmenory, wherein an object
associated with a higher relative frefuency corresponds to a 10 nunerically
| ower ordinal ranking, and wherein when an object is selected for output by
the user) the frequency pronotion conponent adjusts the ordinal ranking
associated with said sel ected abject by an anmount that is a function of the
ordi nal ranking of said object prior to said adjustnment. Further, the
functlon used by the frequency pronDtlon conponent to deterntne the anDunt

S - . o - T 1 .



10 (b} a nenory containing a plurality of objects, wherein each object is a
string of one or a plurality of characters formng a word or a part of a
word, wherein each object is further associated with a frequency of use;
(c) an output device with a text display area; and (d) a procegsapr ffyp! ed
to the user input device, nenory, and output device, said 15 processor
conprising: (i) a distance val ue cal cul ati on conponent which, for each
generated key activation event |ocation in the input sequence of key
activation events, calculates a set of distance val ues between the key
activation event |ocation and the known coordi nate | ocati ons correspondi ng
t 0 one or machihgiha@tid dcyre béttek tyrsa thiekitvidvatubahawidred eaabiati@cdompenelkaydnafissd r egi on;

20 (i1) acmbsde QX@didg@BtdEjkcﬁgf‘fHQ%}@sQﬁ/ely‘thé? ienftBY anB RABAERS xﬁ&tﬁﬁ’ng' nput
sequence, | deﬁtl Tl es o,nil 0‘5 aféff‘)’ urali t“y @% cangl gat e obéec&.g%l n nmenory, and
for each BT [P thgqRiects in the ddentifiqderqupings vnilsad;threshold aumber gteandidats ot s

eval uat esotertshare etalpatddtp baye ¢ matthide metrip bjorediettdyyhag adi¢ trreshalda drustherethe hi ng netri c
based &n b eCahlatisl ABbhedi calc@REEhY Ahtiffe Aékc foh&ich EmadaREHeRby USe associ at ed
with the Qb 8 tth g’iqgncg %?Lll(es cz}lpu?ateedvt%lmue%shec% t%%}ﬁ]o%h do%tir? thgbrl SCSE Suerl?cae%oe tgne on the

cal cul at ed . %m? ching Metr c. val ues; ana i1 |3 a sel'ggcltl‘bn conponent for

i denti fyi Rgrtigmessigreddo e efiagacter ip thsrcogespRpding pesition Pbibe sandidate PhiFsiad o t hei r

eval uat edaddinglen ingrempnt @sles) idngpllying ta thiie niin § weightinp fimctiah st@rditgtouteer , and

enabl i ng khfiedts 6f ust Ksfh@GHh A bREL, AW HBERIRNEEEnAP) Aikladddd®s moMiput to the
text qup!)tat e:%rtz?n%e Oa?ucg Q%vollﬂlé tPl%i{tis t%??\élo% ie d%%reageege?\\l; %rl? l hurfdﬁe)r oF ach of the
plurality o o?aj_ec‘fs PR AENDrY T SRR TS AEE0e At ed™ W one or a

pl ural i t ychgractsss intbe sandidateotirghind s ngmbesief Bpytsin thecyrens jnpytisequgised eval uati on
conponent, f orPrefaaily, gemerddveldation pathposan) cedauntaees theimchmgnteicrforebadr of obj ects
for whi chegqdiRt Gdjdons) iRiideGhd dstid Sl iR 1aRY FoRRBH HXh®heRR iPhe @ Pl Ural ity
of candi dat & gq(rslougt 3@55\5{;4 t he ogjbetgt% M) nregﬁtp)ré,r anﬁ. for. one.or a plurality
of obj ect PPUSEWRIE{o ipp 355]gIfa &t gharagierdn e cartespanding posipop ity 't j ed 35
candi dat ecapdigaipoliess awst applyjng & tvsighting) fanctien aseordingig thetreguenmeefiise based on t he
cal cul at eassatiafddarih ehe\objette Moatiteférhtdy, tfedigpeng)ofate asdeiard gk e@hed W t h each
candi dat e QRHAE bbjecPAGnehBR OmbASs fY Bldial r2tkife?P He IBESR wakkSpdcProR@eed on the
cal cul at edb.rrc?t.chl ng net [}{ cfvl‘%l ues. Furt heﬁ) &lkﬁwl&e%ﬁ §S$OC| at.etd with the
char act er 83&f* 1§ R Ohp PHEAR O SPe AP g SR W8 QYFY B Rk ey boar d
regi on i nWAPER axebingt assopiated yith p highey relatiygfReayency soresspondsite a nupergalhpr 2003

Pr ef erzabl jowetdidinal fankiay. Iaadditvat fobeackvalmiated disdficaalhiebetweripicortacng t he

si mul t aneigioR & theifpd Haudke ﬁx_dme%g\ln} %o\égi?{ate%@&n%ﬂﬁesgﬁbgiﬁlﬁit@? %ﬂagagfrd cey

aut o-correct.i keyboar d regian Qn corre

act i vat i offity dfaipEorseeing Keyia Taion e pl SHoMRCA FRAFEEERASR S of t he

si mul t ane 8rshald digtarice valueglfok eagh object it necariory il ahish pdidhehgractoreseyrddf 2ipgsiigdpended t o

t he curr eithd $aushceDf e chatioRS oDaid dbecl EEspoMI tOfhe poiitiok @ satiicdomwat i on events.
ot VP orpe et Mgl dlchlePRIAUHRA if Ml b CWOR oAt Ban S T KOV 1
Che cent ePUIc piscie Rl Togypressyiaion 1 Ge it Pemlenioy One ARAREYORES 5 Fur t her

t he funct idswifigd ediduie gravningsiofiee etiests|ipmamery Aoreirise ehiestsilay argexqludsd | on event
conpr i ses froh @resentufiot ta tHe@mber @dr sélétaon, dbertin @niezOsne @Sthe teddututpdiditanéee Wei ght ed

center of vk YdchudedQh the BRI RAGRLN QPSisttce Ldies bl esth Bbedi ANGRAL ¥r acti vated keys)
t he auto-correcting

wherein th i, ght.s associated.with each o e Keys, |
Koy boaD Metn SRrEaRin pEior crafls fydhy g‘gﬂﬁ'&ﬁg’f“&% T 3es i rence of th
char act er soreestingdkexboard ragjon s seppeatqddnte twoygy aoes predsfned clugterngregiorsreaddnci es are
det er m neghish tdutaine Hpdadwi [OcatiBie of 6repu e platably obEhamacters) ané mbeaeiafeachhe characters

in the obhgeksin AmbE 10N gnel lot frddefled erolfSidordink YwIRGE dVAd WL BRNT 1S
detected co t t keys in
r

n&n L0 .the activati.on o 2 15 plourality, of ad geen

the aut o- P BREGHERECHER oM PR Y SR DA ST BT E s &t RWPRL ol d per i od
of timé, ofbeigitial charagersofispidpljeqyuinongembeiignepiethe ase-rerecingikevaniresian | east one
of said pissemtated int@hred Piedefimed cllstyigg tegiofss iridwaierth eachtbbydadin @iemogtis any nonent

during sabdisk&)o Sl il hrodt RS upinBAas@MWhich WP HE thr@fpreidfidld Bhistili ty Of keys
is sinultane ed s b;sdet of keys

ousl ctivated,. said sinmultaneous| tivat
conpri sesrﬁ%ﬁ’i}ssmf’%‘Qt?hed‘l”%w'bgﬁ#‘f"&%ﬁ??vq&éjttoa%aglh‘?fﬁh%ﬁr%w? HRBFEB T @5 r espondi ng
to said ke®ieketivati on event is determined as a function of the | ocations
of the entire plurality of adjacent ys detected during said key
activation event, and said determ ned |ocation is appended to the current

i nput sequence of the locations of the key activation events. Mst
preferably, the function used to determ ne the |ocation of said key
activation event conprises the conmputation of the |ocation corresponding to
the center of the 25 locations of the sinultaneously activated keys.
Further, the function used to determ ne the |ocation of said key activation

- " e, = Y b1 o, . Y




2 8 APR 2003 associated with the object. In another enbodi nent, at | east
one of*the keys in the autocorrecting keyboard region corresponds to a
plurality of characters, one or a plurality of which include various
diacritic nmarks, wherein the plurality of characters conpri se2BaAPR03 or ns
of a single base character, and wherein objects in nmenory are stored with
their correct accented characters. Preferably, the selection conponent
presents the identified one or a plurality of candi date objects for
selection by the user in a candidate object list in the text display area.
Most preferably, the selection conponent identifies the highest ranked
candi dat e obj epikferbl, for @8FdhbBcttliBrrdsPéhalnk td Licho@RIRMIoniimthE Aifo-6ctegtindat € obj ect
list in the degidlan AR iggrted%fﬁec{ J}l&mﬁgﬁeoor:L%lufa%yo%g%i{i]%%%@@o%gd region.

a key at 1s associated, w ac

Furt her, ac¥|yat| on oF har acter, wherein

the key i SVISEs thefistapacketveen p Py Rentagt loeatien fpiag withig sud pdelipes TP8ieft on, accept s
and out putasd thh knosvatckaravien xdation glitbimtsaid predafidedragion d adlanladjag a tlis@tceaf t ext

i nsertiopn Bl Mostpferirkify, iR XdlatH SiPds3Y saftf P&iciticd Mgidn®coriebdhd foitdeibile sel ected
char acter i ea., Further,

t the text inse n point in . the text display .ar
the user eef“éegf'fsook,o%cfm%{‘ﬁe %flrffeecg‘f“aggf asa?ﬂ%eﬂtw“ﬁtme}“%‘}({°c¥lﬂg e“r"?ﬁ"bﬂ'dpoi nt in the
15 text dipssefingd egions. (e piedpiinedsregipreareund thekpowmigeption elf sbgfadersuch t hat t he
next key aoiréspaiids oR dépaydd ke shhdtobdhcradh Furir,facleist 6@ ok dy ogtiods willgi on starts
Ut o oy £ appMPAURAGEs in MR BRRhe LAUARL Qi LR L B 2 D Tt
devi cePd(’:orfﬁ?’rf'cﬁq?’@“eaor_f‘BE'Eah&soZ%'BicP gl %P'ﬁ@éﬂgf‘?&q’%ﬁl&ﬁ' ﬁge'%mthégluéﬁy{y@?cor recting
keyboar d rebgyhaas eomppsei vatiangformyxfgsingli byse gifaracien apdhwhrezgin ehiestsdn mgmoeryd| phabet |
wher ei N eagdstaddd withahdi dofrét hdcytaiicharideract ers corresponds to a location with
 ser “cont act Heepes, bt St ikl MSUARRLSnl S AT T O
Fegi on. o HRSAE obic BE ISR 6 oF 1 TG ST P Bt X QPEY fiPhad and & he
det er m hedesbprefarably] theosglettion cpmpanerd édgntifiss the bighesbrankefl aandidats ebjestaede of cont act
25 | ocat i qinae¢ntsthy idgitiivd ¢bjedin ehekRiURIal: objoét it imthe Gosition nedrat tothe aado- Obj ect's,
wher ei n eac%ﬁecﬂ?% l?e?%oa}dsre natIH%ﬁtBR B Sel& lioig%pd cﬂwtérttl%ﬁtﬁfaﬁsaﬁgda\ﬁw s form ng

|
a word or a part . rd, erelin eac ect |s fur r assoclated with
a fr equenc%?“‘gcft °'E}§§e, °f?‘?)a“‘BT‘SW?CH?WYdeEﬁ‘M!”@@W‘L@t%‘StLﬁe cgt%'%?d di spl ay
area; and heghest ginkqdreandiddierbjeet aps ioxtdnseition poont iyl beltextalisplan angaprior fnput  devi ce,
MENDr y20 ardtpatihthé sel@iéil ciRtacRRit thex0MOGEApomOINTING txt BGplay drda. Thélusst ance val ue
cal cul at | aPieGRRBERScHildur o Pl SRERIABARTFIBR SO ARk chRALIAD [N Lhe

i nput sequence, of cont act Dl culates a sef of diSt; nge val ues between the
contact | GUBF BRY SEENCF FHeh KRDADEHOPEFTATME NAUIRrOBFLINE EPPRELSEER ng to one
or a pl ur etarts gney inBA seghenca dn eddition thhietectidneompangntdetesteeditingtiveanahesar d r egi on;
(i1) a wordfsecabiraitiisaigedrd BaNLahdiNAMe 6bject, bl wibihupgR Beéctihglatian pbject Sequence,

i denti 55 €halblen HHiecfd Fﬁ}’dﬁ%ﬁ‘éaﬁ&{st@&ivg ﬁ?meﬁjﬁe%ysggﬁ ﬁ?ltaés tHd cﬁ%ﬁmfm and for each
of the one or a g ural | of .1dentified can |%§ e ?E" ects, eval uates each

i denti fi ed*®EHECHHR °85_‘jaé&‘%°a‘ S With WiPRHE PSIEERSE RSP RGPNBY PIEPE®d on t he
cal cul at edo #eseqginaie locptions of tha chardqisrsicpmprisingdle selectegsabjegg and wheginamext2 000

associ at eccontadt in thd)@iaddjreding k@Bohrd RPISE islapenéedad thatweatntiAgputisedadnee. 0bj ect s based
on the cal cul aped BB KOG WHRlafibeo biiSdetcithifles( fol dakh GetcialnEE Ldn@B COTPONENT

for (aé‘ identifying;one or a ur a |t% of c?ndl atelobJ.ects ac%ordi ng to
their &Val'ORHEH™ FARRPRGeauERy °B?°€?&‘H?‘ia SOPEIISEE N SRS REPYNS t he user,
5 enabl i ngo 8 pragisn pnd constméteat exem &ypink obijkes compesedipf exid dgraided f or output to
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Figure 3 is a schematic view of a preferred enbodi nent of an
auto-correcting keyboard 20 region of the reduced keyboard system of the
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10 A "contact location' is the location determned to correspond to a user
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25 provides a list of words and other interpretations corresponding to the
keystroke sequence entered by a user. The word choice list region | 50 aids
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2 S APR 2003 causing the systemto restore the display of any text or
graphi cs obscured by the appearance of the word choice |list. The "Exact
Type" word 154 shows thée sequence of letters closest to the actual contact
poi nts of the input sequence, whether or not these correspond?igospmypggaor d
in any vocabul ary nodule. 1n the exanple shown in Figure 1 B) the Exact
Type word "rwzt" does not 5 correspond to an English word. In a preferred
enbodi ment, selecting the Exact Type word for output results in the
automatic addition of that word to the appropriate vocabulary nodule if it
is not already included. The Default word 160 ("text" in the exanple of

Figure 1 %)fsérﬁsthmso\e@{egSgcgrggpytobﬁct\f&ga@ﬁblary m)dul es determ ned to have the
| owest val ue O{'l{”r]cesenn vmong EE e atxa thSa e nor e likely the word

corresponds to LHE Usepraor Mg poyess 2 g 8"rysy e"’°°é‘fpé‘ P&d 10 enbodinent, is
shown at the b@tomuesF mPﬁé‘e‘(AﬁrchB'Fféﬂgéé‘eY‘-’l%‘ﬂ COWE%‘@é’t“htr@ch%@a‘aﬁﬂr% correcting
keyboar d riefyiding afl fio-cdvtenting&eybyard tegion eomprisik 8 pluealif deyeJratices 157 are shown

inthedi scsnesamﬁmrg,qradaara&ato?mm&tﬁr& emeditrhro% samﬁﬂero@ﬂmwhgrunng metric
val ues. The

nat e, Letter 120, and
Ve Nomer (HChOIHEG He 916 b iy Bl Opalapey Kt it - 0SBORFASHHE punct umt i on
and synbolregiongyipiindnsedetgrmiged|thresheld period pfitime tymenesatas lgma@)vatrce@pectar vely, to
appear on defeinifibdIgth@on cBEdspding I the ki Qtivaa eV dheR apRh@ato 4 Agreatasiuf ed

charact et 0l RRRFACALAld RS A BE) RYGAoKaKROAr d. 1T @ word choi ce |1 st

was di Iay rror to ayin an alternate board, the selection
of anyfdghar act fraBTﬂ“PP(é° ?'@B¥%&B’G"‘al°f%q3??§t‘éh%‘§/ﬁ6‘a ct53SE88 Phe Def aul t
wor d of t heae prrasphirdiséfichatictasd fagnang awwerd ocdmitoéa wprdt whegeitheaclooltigstiis t o t he

out put t extirtHeLgbdefated Qsth R Fequendy@f @i putting the sel ected 20 character from

the alternate yb rdqchoice list was displayed
prior to conta gﬁ&ﬁpm évspewﬁkyextdi%laga)%?hag Returncr%li/pu{l 8, the Default

word 160 is fl gp{°8°5f‘}‘ié°“(8l?f‘&fge YSERdpPY BRYiCE oAy AR Vb‘r&ﬁé‘ ating a
si ngl el%paxz@emrcemmsnuge return character, respectively. In the preferred
enbodi ment, the Shight kedistahOSvaludBattisios ca;@oaenk whieH) ifdt @achipehdratddady such 25

that cont agkjuigh dn RRUBRT hliigl Sbit; SREPRLIEH bk biBDERE CON act [

t he aut o- corr ect | e_dgener ate e case letter.
| n anot herdiyan %&%@arﬁeﬁr‘)@w‘f@ dpcesion and tae E‘BHP&%‘{@ *gﬁ[°P%‘8“SSh| ft key
148 puts tcheesagns\tnem dnp of CQelyslity ofkeys' withidtheauwserbrecting keybaat regini on cancel s
" Caps-fmock” node. B@ac kSdaa&@eds&ynou&nﬂﬁrmm&htrb&a&ageherhte@rﬂput@ap&@st fromthe

current sg i‘éﬁﬁf'%%n{& I%F&(S%mﬁ dat8 Q@ec%h ﬁ}eﬁ})ﬁaﬁﬂ fé%te!i!:‘ﬁ o3 Gndllaet €s .t he

character tion pojnt 107 in the
out put t exurpliyefidentfied a‘\ﬂﬁ’é’ﬁ °W6°t§: fYapualss eﬁcﬁ‘rlﬁlﬁ‘l“ﬁg&f‘&@ﬁﬁﬁ %‘ a contact on
the Edit \lcdatingy mtching metsie basten thewicalated distasre abihdsahd the &mmtof wsaput
sequence C#dasihed WigthObbjdch Andramis teRadlvitddRelidaR 106 ASEMR& crltiectalbiilhied t he | etters

of the r,ga hp@t FAMALNS,qt he insertion point cursor 107 or is imediately
2 t d
to the I'S c@%ss%lr in the output text reg |onra£\ty4 The result is

t hat thi s vvord i s (1 | %lesen corgpopent for deptifying ons F # PlYraltyREF9disde choj ce | st
in which tdhgcaercordmp pebeisevidaatéd rankinghmesBring tictidentifiad ob8as Wrikk ustreanxact Type
word 154. efaBih@hk usdt B@Eledibriefof the Presenti Gijebtkfoy Mt @ b toa Bidplakaéd oAghesy St em

har dwar e |o§tpg{&vrcged in Figure 2. The touch screen 202 and the display 203

are co ocessqr 201 t riat nt erfacj circuitry.
Opti on I y, a &% @Ef&lé‘r( E@%‘ ‘ifé‘eﬂ‘g “yc‘gggf‘égi%t"lf Hes ‘E‘F‘h?fé?gﬁ?md ‘Z‘% one

28APR2I b' -1 awhehproéere@ﬁorrd Popingeefebieds and(blithe Wprdpyaldation empanest; fasen, and
manages aleicthdﬁepMéd lh]ﬁlt §ceenct, Bipltegic RiRtbeSITRBIKAY for WhiClCLAMCHing drid S Coupl ed to

such as %g“'atl th&l ﬂ)gﬂof‘é f ¥o'u B s%ffthte%BEQ8£ ﬁrn}eaﬁ}prage medi a,

T o o b e oy S e e " 1

read-only
cont ai ¥ akididisteramings af objedten ealculates g mawhing Byisit basedbpethataloglated Bis@ficsr abl y, t he
MENDry CoNfafkkdtnd &8 frRRRAF o 1Q aS¥ i@ Withleheh ARdiQnd dbfcb @ &idiriks eketalAaree 212, and

assoct at ed.ypeahy eag sg@oqwreecarc&;éd o 8ingAh G AU Sl e @ﬁ}gas;&ml det ai |

bel ow. Opt] n _one or |cat| on prograns
214, 215, ”?%éee %réhecﬁlp ‘I‘W%"Eﬂ’?@d“ﬁ’r‘&‘ﬁ? éi?‘FEecﬁ"}rég‘P o Processors)
sof t war e cﬁpmrleﬁtalmaét@ndaedn@ Téidwovtanguage transl at ors. Speech 10

synt hesis software may al so be provi dﬁd as an application program allow ng
t he reduced autocorrecting keyboard systemto function as a comuni cati on
aid. In accordance with another aspect of the invention, each input
sequence is processed with reference to one or nore vocabul ary nodul es)
each of which contains one or nore words together with infornmation about
each word including the nunber of characters mthe word and 1 S the

reI atrve frequency of occurrence of t he word vvrth respect to ot her words of

o o o o o,




2 a APR 2003 occurring words to produce a better matching netric even when
an inaccurate sequence of contact points is entered. In one inplenentation
of.this preferred enbodinent, it was found that a fixed increnent val ue of
approximately tw ce the average distance between adjacent charAPRS2000 t he
keyboard was effective in reducing spurious matches wth infrequent words.
5 In accordance with another aspect of the invention, words in each

vocabul ary nodul e are stored such that words are grouped into clusters or
files consisting of words of the same | ength. Each input sequence is first
processed by searching for the group of words of the same |length as the
nunber of i nplPEei:‘erzibﬂ}; Whén o Kap bbiivRREA URMCiE detdid chdlpritingfipe shguiaieee candi dat e

wor ds wi tﬁluﬁiﬁ‘én }tl Hﬁ;‘;&ﬂh;?&fgfé% .h?hesaﬁﬁ cgr?ectl{a%:kcgﬁ:ﬁ R{EQ&F%‘%&Q anot her

aspect of t er of candi date

wor ds ar € "i“&%’ﬁ'i.‘q“?gl ‘%&‘Wéﬁ”ﬁ‘&\?é"?“ﬁ@ detgrined @5 fupctign of g lopatigat oftiequence. and
whi ch havemaltanenusih agtigatersteys, endssaidietetnaned docatidnanappendéd e diechdeny mpute) t hen t he

syst ens pr Qﬁ&‘ﬂ&sofﬁ@ 1&&%@5@1@ e aamwn eSREY ma)ra*érawy ltmuﬁoﬁoﬁ @edfae first N
letters Oée ) th\é\ﬁ)ocglon of sa\dq(eg ?c(?lvg)llon evey\P comépsoefs fhe corgputatlon &f the l-lo-cgaltls Process

continues, sear qw conparing the
i nput  seqtATRIPANAITE tNTte REVAT §f‘f‘%)bt"ﬁ'e"sfqfl"@tS'“N“Pfé?‘Esbr%“‘@Bi 5Fyseﬁb‘1‘heﬁﬁ}ed in each
gr oup unt fuhctioh esetl r deghihelthe loohrien ofxhidkay shtidaios ewwor d@mpaseethe dandgutdioed. Vi abl e

candi dat e, M 1B&i6H coftedp Sttt JhQGJQEEte& QAR $f*§%vlt§‘&‘!ﬂe S&ALRREMme TRY thus be
of fer er _as retat.io ut sequence,

pr ovi E?ngs"gulfaé}?"ﬁf fCt\XﬁF‘g“e% P?‘Bfré‘f‘lﬂt?r’fv e‘ﬁ?‘ﬁ aﬁsﬁgf‘ﬁ‘g‘i""}a"é’ﬁl’é@%e&? Y'A&E™ i nventi on,
prior to $A-eqmeetne Keybedrdregionrasfesnonétodheselatiedpqyeneiesaf eerensopfthet point in

t he ent r yclamaceae agecidtal vdmahe ol vaapiasdd riptivafrdquéakiet #t H@¢minad itkandi date word
20 whose |gRatbnk ?recﬂ'ér%?gs f oct;tnﬁncetcﬂ fhelc BB 19flhetobﬁct§frlrlﬁcﬁﬂpy i nput sequence)

by the frequenc acto crerent.is added to
Che sum o & nAreEth SRy aoiid fveris SR Enme B RO e be

cal cull&t epfuslity ofadjgsent keyh nshe qupogorecting keybegsdrrgion withip ppipdetgmingd | ength of the
current i thpestioldypeeoddltitne, Wiitkein dt all dmesduting @aRiKeq Actigatioa lkeednt ar ddagt ohe gfher nat chi ng
pr obabi I'i §aYd Jl@al}?%ﬁﬁjam% S :E eQFhbd HASheof Eﬁ@%ﬂ{im@&ﬂ&é dale ke* n anot her

preferred e enent fact Qr S nction of the
Bl 1 o1 enctUT Ao EHETIF: BB SHGH SR OB R At wline | put
sequence. simpltageausly activated spbserofknaystchaprisgslsaethatgfe configupyslyadiatedha in order to

i ncrease fobgiostdriespoRdifg/to Wdid khy\hﬁiﬁhodé?&ltmﬁbmhéﬂl’aya riackidn®$ the &Ratldas pr ocessed,

each char é‘f%e‘ecfnn%ﬂxpaﬁ’@ &Q& 9c In stcféiéggfm% Ed:&’lf‘eﬂ&ﬂzaﬁd}\ ebdie aﬁg%ﬁf correcting

keyboard region, js oun exc such boundary
O e e
t he char a@cﬁléqﬂowvemsnMpstm@f%aézlthhpétne@pnaw tp paserepig thedecationgf s3id k¥ r enoved from
consi der adiedtioh event domprise Ot esdiipuRGbrndf thelodatiéh dofrgipbndagaeitia cayer bREeIC Ng t he
COMPULRL | pRab RS uhy(ﬁ&t;gy a@e,ateamsﬁ Fitel R ninRboRE QG 88ermilRGpoUNdar i es - of

excl usi on] or s{le B‘Z\% ‘z fo‘}? nmon boundary
segment s. PEIQARY Al 8‘fa°§}‘i‘3?'eﬁ"°5‘cfﬂﬂ i gc‘?"FPé’}aﬂ?fb° t e°°§§‘f“rcgﬂ’és”%'lﬁl§j§ of the 35
aut o- cor r @dhd wrighked wprser otigravatyiobthe logationy efdke sianliaeransheastivates\lieys whaeigh t he

char act er ths paights hsoctatddWithicsth of the kéyis irth€ Mitd-eudietiing kky®yir0 Bdgldnicartepoad 3 or nore

maj or  cl uglfrk rﬁ%g.le .?é -of SRDGERL H3hd c%maétérs Ls’éocta‘iieﬁ%éh‘%@keko»v%%m' der the
boundgéy of e
t

C ven qont ac racter
ot 030 i e e B i e b B P U SETRHA DR T or " t ha
i nput poi piaractExs in ik ehigsisén mEnerir e 3 shows an aut o-correcting keyboard regi on
300 that consiPsdf&@abla the artoBorfdcihgAR D anifregionindludeosticat a pleatigrgkeys whi ch i s
di vi ded st@&c'ia%'letX ohd¥rQ piupﬁlﬁfof‘f)hm%d Jﬂ&a&&ﬂ'vﬂ@ém%ga meﬁ?ﬂg )mc’ﬁﬁgs&‘ife

appr oxi mat el such that each
D ot oy oy Shope mBHe Byt RRioren aa?ll@%?.*ﬁg’% WiBhs. * The

cl ust 8 n@ame'gﬁs@ﬁsmwdeﬂldréqemeéhlee@mcqrwatngke\fboeéceﬁloeo ltereativelsitht in the
aut o- cor r @6idietguaieyddapbitnl REGuIaws thatinalckiagnetAd & &dol cdndidara ejedt yy t wo of the 5
three reggmﬁné eh@d&mbﬁ &mem&ﬁd&mﬂb&m@l@maefmﬁ%geh&maa uareor t hat

cont act p?l ont act ElPom ég t f% regi on
301 is fa "°§’Hc5‘lf yr°8?f‘FsP f"érﬂc’ B2t '“atff%?fﬁ? E‘tgg?sé " P&€gi on 302
(and regi @\ﬂdlgﬁ?,?bl@b pplying & peigbidngtfunchpreacenidisg Wahet frrauesenefda? y of excl usi on
for contact point 311. In contrast, Qe boundary of exclusion for contact
poi nt 312 at the right side of reglon 301 woul d extend into region 302 such
that one or nore characters in 10 region 302 would be considered to lie

i nsi de the boundary, so that the only region conpletely outside the
boundary of exclusion for contact point 312 would be region 303. The
boundary of exclusion for contact point 313 in the center of region 302
could be con5|dered to be far enough avay fron1both reglon 301 and reglon

~NANSS 2 1 oA oA o . o oy o



In accordance with another aspect of the invention, the system

di stingui shes between two different types of contact events that occur in
the area of the touch screen or touchsensitive display that is used to

di splay the auto-correcting keyboard regi on and ot her uni quely defi ned
regi ons or keys outside the auto-correcting keyboard. One ty3§<6?Rdﬂ%tact
consists of a 20 "tap" event, wherein the touch screen is contacted and
then the contact is term nated w thout noving beyond a limted di stance
fromthe initial point of contact. This type of event is processed as a
keystroke intended for the reduced auto-correcting keyboard system as

descri bed ji3cikid ﬁitﬂhéé‘ﬂjé&ﬁ Yh %othIh@nb%@iﬁﬁ&gatﬁ%a%npgftmg'?ﬁtthe(%%-si sts of a
"stroke" even h

t. erein.the tou screen is contacted then the i nt of
cont act | SO ARG SIS TSP LTIV ShBSaey GEPTRITA SRR G st ance
t hr eshol d ingdnde vargugibidcrinemarks, sypereiv thatplurafity of chasestangcomppse vafiant foraeafta can t hen
be pr ocessgieByse ddrddgr, andW iceitobiR€ @OrMérhdr Bre Sisfet Kiith dRirRerdcbdttegues that are
wel I known in the art. This allows a nunmber of additional functions or
special characters to be nade easily accessible to the user w thout having
to trigger pul Treigahhs hiilgetiop componsnh areseqithe; idmntifiediong ar aMuiplitiglul o ei t her
requi re adehdidaobjectsfor stetianba the usar i e@ndidate digectlist i thf text dsplearea. 30 pr ovi ded.
The i nt er (&t ptfe@bly,Qhe stl@idn Sipkasidamiiet e hiRsitailed Gandiaae asjé®indor function
assocl at e.dprééénﬂs'lheaidén%ﬁgﬂo%‘e%ﬁﬁm%tcrn%%e bb; &E]ﬁ% it ?&sﬁ%ﬁ %Qaéggmmgmﬁy stemin the
sane fashi'oh as an ac |\_/ét| on ot oné of e unlque efrned regi ons or
keys olft sicargectingkeshpatd region Eugthengovayashr key thay ‘Staﬁ§°§‘aé%&’}th dEACEN i it ed ar ea
of the avarheminltize Kep isalat isdudeé witlin the @utolnerseetingg Reyhoarddegpl, agcememnds t o be used

t o accommy@he e AttbminRY RRALAARS Al didREl oljid Halext BSQEM ol [ thd¥RMt approaches.
35 I n accofdan entj.on stem perforns

ce with apot.her aspect of 't i.n . .the s
aadi 1 onariopBD ek b Rl AR iRt e B ) i pHR 2 par t oul ar
user's st ylisalapprez diithatthergersplection ol obiestdenouppt 4t piexHinssERE PRipyiethei spl ay. For
a user 1sshaoext disglacts ténininaels hpdurgntisptsequestesucisthit geskxtikey activeipn eleosel y
gp}or oxi ga_t»ﬁﬁairﬂhﬂc%ﬁléo%rrédtin@koyb&a?@g?&ﬂéé#@ta(ﬁ@@il@ﬁttsg deh®. di spl ay andf! s | It fted

ef ore bei ng mpved any appr abl e. .di st ang here .is no sjgnifican

ol gui Uy 5. { Doy LB BRhE Bk STl Sl R B 201 he
keyboar d. “PIBM&V8r, when the stylus noves to a greater or |esser extent
before being |ft egroidogatiee ingitsiptieecompiisingen togh aersitigeisut fyceasciudingwhi ch poi nt
cont aci®ed JglchRAiihdWysHafadbditi toRbrididdt phirdtlty'St thO@RabES of AGPhatEPr €Sent s the
point that .the u f _contact, the

er..intended to contact -"the inpitial point
Ponal por rhelhimebe s e Pt iR pshonds b Mooy upBoh ordifuet B o e
pat h of cdbfaitotcomectingkeybqard region, Whergin pach time 2 #Epr BAASHithpayser fnpptievisy st em
recor ds t hathpabdauto-@aedingkdybdayd regialh) a toatton@bsocistedawiethe ader ddneatrid act poi nt s
that | ncl udemiila aR0EP@idHnthe®@EontaltBod@dnls Rlde€BRLAGInt APS s&RERe OF coléte POI Nt S
equal |y, sqacgd points along the path. For exanple, 1n an enbodi nent where N
IS set“jto af)a e set woul d i nclude the endpoints and the m dpoint of the
path. Initiall{) oROvidBERAmePPYSIRnane Plyfliyof shitrte Vhosh eash PRy BL gnat ed as
t he coor distaig ef dne obepldidlity sEdiarhaers fopnieg @ wordtoh e ppefratwond, whearinash | n

cal cul at i ngjegliiSfuARs 8SodifedvEihta8eSuehdy drg; aut o- correcting keyboard. For
exanple) in a @ijef erred ean i i,nt of contact recorded

. ) Lol iath noulgi It Eeevllncte ’witF]h?exi {{étll az‘ilr a,p 'l

in each set is desPgnat &d" asPt e Coordi nat & to be used to represent the
point & conta@ i Aroxidinediproressns soupler EUhatseiRR dEvifehmemars aBA MR i s sel ect ed
f or out putdeticeosmid frecewor @mptidngce |1 st, the di stance calculation is repeated

fromeach |etter igythe GiAsOREKIELILEn BRnek whidk (AN dofifedol 15
recor ded pCOIIIIQCt\ fo' atl%r(l)rn tﬁxi%rmlseeUen\ém&Q: nl}lacllss a?ceuiatetso éo?&]qar;[chs lls:egl)&\'i}ée%tl on-1s
performed TOf CHE sfar%%g Po1 Rt o? contaact, fhe°calcuration 18 r epeat ed
for the sdhe @ptashiqspionhang thekgowootdinate decptiqns cuiseRoBding © ong/giadHsdfiey ofset  of

poi nt S35 esbidracgers witlilde adtercamacring &bybodrditegedndi st ance is then designated as the
set of points whosej)CooselirafafstichlcEmpdhe Svnkth &Fr dadh %e@n%@&ﬁﬁ@t sédiencs equence

poi nts of .copntact in all. subs ent. di.stance cal.c 9 creating the
wor d choi c'ge"%es?torﬁ %rr? pg’é"’h@'a% ﬁa“gg%ﬁg‘?{%% of" e’élpﬂ't %??tf%r%a, nOf%E%P#e}ra preferred
enmbodi nentPlurality %fhﬁ‘ﬁ*h%edae@rda'gébmg& ettt eagh Kentifisd capdidptg ARIEFL B cul at i ons
per f or med chiovlating @ mapbing metsie basedandhd dasulpted distagmstvalfiesrangviie frbquetry of vsanni ng
average is lowest is used for distance calculations in creating the word
choice list. In another preferred enbddi ment, the running average is
conputed of the horizontal and vertical signed offset of the designated
points fromthe intended target letters, and the coordi nates used in 25
di stance cal cul ations for creating the word choice |ist are adjusted by
this average signed offset, or by a fixed fraction of this offset. Thus, if
a user consistently contacts the touch screen sonewhat to the left and

. s e . o o

[5]




35 utilizing the sanme physical keyboard touch screen or sensor array. For
exanple. the common three rows of characters in the QAERTY | ayout may be
served with 1, 2, 3 or'nmore rows of sensors to reduce the keyboard's
mechani cal conplexrty or to allow dynam c reassi gnment of nogﬁi BWEQP
arrays. An exanple would be changing from3 rows of 9 characteré r ows
of 7 characters. The assigned coordinate |ocation for a given character key
may thus lie 27 2 8 APR 2003 between the nearest two or nore points at

whi ch physical contacts with the keyboard may be detected and resol ved. In
this case) the distance froma detectable contact point and the assigned

char act er adsosiadd with theobfedi, Bidl ke the B¥anlafetl €dnfakid bbjBdk BaSeddnhiRGar@he£ 00T di Nat e

frame wt Qlution than that of the physical sensors. 5 In one
pref er redn‘é‘%%&%&gm&aq&fs at%e system additional processing optr mzation is

achi eved by setti nffida [aisplpetioneprrpgnenhien(p) [destvipgsone qr aplyialie of caadititeiat e wor d
can be f uobjbesaceandiyg fonieinevdlieatcioankimg o) yesaging deidendfiadtobjetts pahetsert han a
preset st heeshnl e dbsh &iclorle maeat PR K& Yo éift's%rad%ib‘ﬁ) to teftexk Bl%ﬁa\pzfr&%‘ﬁtthet hreshol d
maxi mum ke distarrce 1s set to a valué other than MAX_D STANCE VALUE (the
maxi mum dPYPHAEE Sy al ue that can be calculated by 10 the di stance

measur enent al Ryeferiablirthesslection nompeaens {usthesepmpnishe(e) rasetme thegumrént mptol d over
max- di st as&@erlce fithe Ibcatisrtof the pbifke ofMaNtadTW ANEHphAEqueiicelupdr detebtignhed gi ven

candi dat e Joud, r?hﬁé useAHt opeeofftltégwyggfﬁed oBRfs f@%ﬁtﬂ]{m th@ﬁéxt%s}fa?&re&;gn hg om t he

correspon ut contact point. Figures 4A through 4K show a fl ow chart
of a p ef é?r“Pgdie odi nrent of a main routine of the auto-correction software
212 t hat deicEPescriptionrefitheddrayiogs a word choice list to aid the 1 S user in
efficiently utfifirgi A aiseiRfait adveollagydidned kRbAIRRKACHGBIatl @uipited A, Shows t he

mai N pr OC%ﬁb@&tx:{gga%%@éﬁhkeyﬁ&ﬁgyé{%?&tﬁ *h?es@r% fivEfioh ?vg%h Etﬁlima%élfytc@ﬂect at bl ock

4105 initialrzes ur.rent sequence
to an enptipukexsgkesiighte 1Bs “tﬂsarewhmc vieygh ‘%’%gtaé‘ ipent pfa Y’&gel ve a

keyst ridke chaiggriist tha istdimplaedsdtersbeus@(@as engpaire se@erdeof keybtrakedowithin thoduwo- at bl ock
4115 the sysdctip id@oaidftdidys Whet her the coordinates x/y of the received
keystroke 20 | i gl o-correcting
keyboard regi g}ﬁg&g%ts a?‘?l] dﬁ%ﬁ I,biotah%&ré ﬂgeh{'f!r}g%lggosﬂ?&gfdg %tge}IdOEﬁS'b%q 4120 is
carried odH S shown in the flowchart of Fi gure 41, wherein the system
processes the Bpae} isiagchematicadivest agrefdned embaiimanssfae inutb-eoresiingkeytvarddef i ned

Eey { ell)'ko fi‘eg‘i‘dﬂ%‘f fhe Pdd G d ﬁé}‘%ﬁ@ SysieioNihe E{eyent ihfenaén Whidcdutombd&lll baretecei ved
eystro e o)
aut o-corré t I ngsqﬁ?lé&bslhgrldg t‘%‘b‘t‘%‘ﬁé‘f@éﬁ’ ueshegg p: d%ﬁ ﬁ%o&%’w;elpgogmftengt h k of

t he sequerlre'ésr s incremented by one, and the por nt x/y is appended to the
end of the curlfleulesWtupugte"é@he\me@oushamrvéakzrefeniedrpnhodinﬁteqf seftvand ock 4140, the

syst em setdsiednti® tieDiteflics {eR1 tb 68 gdnerale@in@Bhbrise o Kihpkit deQuehttaf ejadkes of the
Cartesjan di Stﬁgﬁ%%ﬁfhﬁ%g‘t areﬁschenl PHLis%\%Faséﬁﬁén%%mﬁggc? rﬁ)t&apo' nt on

t he perrrreter 0 ocorrec ng KD,k to O
when xly |a§‘|“ﬁ"“t‘h“ee"|’“ﬁltle9 earcnaawe ¢ op égﬁe&rre%mbogt"em%eRmzft%comrts? each
possi bl e divarpamtimgra réjucediaybodd sysiennof\tled praderg irventvher appearing in one or nore
wor ds of theaiN®DaRHpd@nYer Al @tor 13, a translate table character map

mappi ng each oL ek el ymq‘kgs‘mg;ateopr%stsﬁactgtg}g@pagm%,re%r@m lofeused to set

each eIerreg‘E) rac %ncetaletothe
squar et diPEPLEREES kDR FRApITHIR seayents of kyPSPReThe i bIdBPRIdBPIE D ondi ng t o
each possrgbﬂeeat@thaream@rof Clatdstess tht thowesr intpndadite tyat chs presastlinentiom| cul at i ng t he
mat chi ng' prevides £prbd@ssatd Hleill. Alapphraniloy d6Re GainBainkdiite sofwaetvitin) i n t he
key_di sta ran PJhtﬁén EL%‘m%J\Su dJu@BﬁJn@rEﬁnJrﬁbé iffte Qfa‘iﬁfsogéacﬁﬁgstr&e' | kew se used

only once I stance omthe key

di st ance tS%‘F‘@e COFTFFRONGING GRSV oF buchy il dhediser St ‘?aé‘ YSRIESH “}eﬁiei“ﬁé Nt Yunber of
cal cul ¥t i endwhdneit nowpedial agioh eccd/rbs ekdndo padqobthe mbrpretatpndeasedimogt likblg. wor ds  of
the vocab Uﬂhi%ra)dprméﬂl bﬂagﬁs thggystcmZO &i1APRe #forMattin cIMeih&l iR thelhi€ keqdchbdof t he

LA TR el AR iR RS g o

auxi | i ary PRk ° P?%ﬁm?gasorted so that, in searching the words of the
vocabul ary nodul es, the x/y inputs can be processed i n ascendi ng order of
the |ikelihood of natchlng a character 5 mapped to a key close to the x/y
input. Sorting the inputs xly to be ptocessed inthis order tends to
mnimze the total anount of conputation required to process the vocabul ary
nodul es for the input sequence, since this increases the |ikelihood across
all words that one or nore x/y inputs will be greater than maxi mum

kel-di stance fromthe corresponding key before all inputs have been
processed SO that the renarnrng |nputs need not be processed srnce t he

o, o o " o Y I




29 2 D APR 2~3 not yet been processed. If not, then at block 4385 the
system'tests whether the word list has been filled, and whether the val ue
of ,the matching netric calculated for each word in the list is less than a
predeterm ned threshold. If so. then the word list is deened i{ﬁ W@?een
filled wth potential matches of an appropriate quality, and 4395
the processor returns to biock 5 4260 in Figure 4B. If not, then at bl ock
4390, the systemtests whether there are any nore words of any |ength
greater than k. that belong to one of the identified sub-groups, that have
not yet been processed. If not, then at bl ock 4395 the processor returns to

bl ock 4260. Ornen{edas‘dmae réé’élﬁﬂwEeroQﬁasFM@G&ﬁﬁ ﬁxﬂﬂtsadbﬁﬁx es%bér%&ed ffo{“ta
e. IS se (0]

vocabul ar rd _di.s

zero so t %ya[y) Suc hath‘{' rffse(:ci‘%gt angate'?tr g%gglh’ fﬁls ha e mvemwe r’?’éeemt ® this word
can be sudbie® ur*h%eénfmagorvasardattﬂ toth precedingand Bv%eeﬂma %troliswrdetﬁ%wnsju st ance
count is sefinténdedzobtiracta dortelhtkeyshrakentopdiest with the &gtk oSthe wotdhaed awddtabagehat ar e

furthes fyamhblRs ﬁ%ﬁﬁ?%l?gm'tHEQelEth@Tfr@&iIenoﬁ’ég'o%oténﬂaﬂyhﬁat&hﬂ@}&or&eQ‘Hi@ ce than a

preset max |rrumiHh h maxi r%m ev di st ance 1 wor d can be counted
with thisa8P[° @‘a“‘ﬁ‘ht 30 cap btilizgd oy BTEF YRS, eﬁgrg&eaf%‘"ﬁrfﬁﬁset %ed as shown in
Fi gure 4Dperm6af4lmystmtTlulsircze@adwmagr:mlpﬁt&eummednonlmtqacam | 5 defines
the i m t Sessind tdRediction by iHR1EYdMn0a kvoftbdindahésOarhall heclafibilersaf edoh @6id 4490 f or

| oop t er m,patLan K\é‘ﬂﬁQatﬁe@&ﬁﬁ%xu&@cﬁeém\n@l%{gﬁccl:ﬂ? of Jéﬁﬁt%%hrc‘ﬁmcté%% Fl:g]ie have

been pL,OC sse varia e next
i ndex @ r By e system g ‘?‘Fl‘éié%ll°w"\%ﬁi’céllfe%%kesgr"féﬁa‘ (f’(’,’Bar"a‘?Sﬁ‘be ‘F‘E?‘I’SY re 4J so
t hat i npuths sestem, pnedleaseds hisableithfycwsinugh masoe teentrywfitedhon thekeyhdardi| at ed

kev_di st amgiou fiecBBSio chistabilydiledt HxEE@R1dn td e il BIBIVWEng BRI KEYdhoke V_di st ance.
The | oop m&nérgﬁvahta%egs the s}s@ﬁ{}lesl) gfcleﬁlﬂ;gwtc%grndaﬁtaum ggljﬁctﬁégigha gm\g'ggénSt ance 1s

set to the corres tore descri bed
above in Ph@%’ﬁ“?l%ﬂ e CWH‘ W?%?Fﬁhwqrﬁse’“m SIMIERAGORPRRET A ont act  poi nt
i Nt hd5i npetragivaie Bogish Sush ohbeddipuipinatiorhdirrag tre pantblh assoawed with dopoany wor d of
t he vocabuosdkéysd ShakREr loAtiokkaRdhflle®iindl Bfoke dtdted with kpHabeiicshaag@s.exceeds t he
t hreshol d . mym k~ di stance, then at bl ock 4450 over max_di st ance_count
is incremente ‘ar‘% at 25 decision bl ock 44?}e over. nrax di stan%e co:mt is
tested to det eRsytoard] thall meanglydeamy MeHHECeGH RS FRaRed et BAUENE Pl t of such

i nput s hasothigeted Lxceedachsitivé sceen hivogpp ddiied aies cantunigratiwditeefidefmednd t he

i ncor rct jopRioHs ﬂs&taeacvah cP{%IPdctéH 4 BudnRERitivecweh BiVimdldelealead®@PRys, i s of no
consequencaegcrt ce .t ge / Ormc di & ualified fromfurther consi deratl on. I|f
at deci si on bt o¢ aﬂfﬁa)l e ’a‘. §"t’an e does not exceed the threshold nmaxi num
kev_di st ance, &“‘W"P“@E‘"&i’@-’d rdyReian) refFs tadhat asgipn of e keyeadrd Mvingdifce count does
not _exceedhvettize ihg- -gBieding poees andekatdéssppliede | imit, then at bl ock 4460

kev_di start ce «iObjett! R hehdd ridglt@ oetlr loreMpsiraorélt ﬁ.&rﬁlﬂg?@wbﬂioﬂgarﬁﬂ'bcm ated for

the cusst el flaind MiduPlREASE bR bRLSARED shPLfACh contact point in the

i nput ‘sequente, IS determ ned t hat all

i nputs have beé?VP"b SB‘?,IE‘B?@G strigg o Pn pyf reorp phapagets “Paé’tsﬂffi‘?é“‘i'?&?ﬁ pegeER 4490,

ei t her worbo trlsdingeichohdsnibtionrcroyme eibrayiagensaod propd néuss. t he current 35 word,
or over max_dis¥adsieaf skallhitan £%6QQESd toR Srobtlite@ShPdrdxamed, tHewerdli st ance limt,

and t he Cu&&?@tﬁng\éﬁ Shsises ﬂkf%ﬁbﬁg gtgreﬁtf’ B0l ﬁ%ﬁfﬁxaﬂgg} fgald on. Returning

to Figure ¢l sron : count is tested to
det er M%e 2pRsaderepts 1 RBhe grampln thaypy ?lgpr&fr’ga'ua?qﬂﬂs@&t € BRLFIM “SUBNs % ecut i on
proceeds twhichiheskifin38€y’t los bees appeidestther t he word processing | oop 4305 shoul d
termnate. |f ‘nyduledi a fRfkhiorRizitoR 6KotfeddBasedBpon cRariktohiBiRs 3D@Sobjdetst he | engt h

of the Curgféﬁrnﬁ(}@r(g »Jo?ds%?@@h%ﬁchtlﬂéﬂasgkU@rsd&%ﬁ%f@@ Ql'x‘fa§g aﬁeha?é" at bl ock

4345 the ¢ I stance™Is I nhcrenente nt w ong

| engt h add sy affergrmodss. é%?atvafef‘ewﬁeqdékefeaaleﬁﬁa’ HER eacw%m engt h

addi t i3%e_fopedrarord possitld sitfixas may tesppendadnwheraimthe puffites argicpritanedicencioet ween t he
nunber of nlofd duffixSnddied RciaRA it thd vérb e WbAGIE, vliereGQhd AEixePBIri thS Bn WL he 5 |
i nput seq ere wor
i 5t ange Tk iodld ol e dfheni s yBE AERBALI Y fhbERANL RAIorpl)

pr event aﬂwqﬁﬂﬁP’ron1haV|ng a word distance val ue of zero, so that the
nratclr metric calculated for the word reflects its relative priority in

t he vocabul ary nodule's list. At blo 435S, a nultiplicative factor idx
multiplier is calculated to use as a ighting factor in conbination with
the calculated I O word distance to determne the value of nratch metric
for the word. In the preferred enbodi nent shown in Figure 4C, idr
nrrritrplier is calculated as the bit position of the highest bit set to 1
in a binary representation of the numeric index of the word's ordinal
p05|t|on |n the |ISt of mhlch |t |s a nenber ThIS value ranges fron10 to

N b 1. . ) ”~ A T




2 8 APR 2003 Wrds may be included in the vocabul ary nodul es that are

mar ked as known m sspcllings, for exanple, words in English in which the
correct order of the letters "i" and "e" is commonly reversed. |In one
preferred enbodi nent, when such m sspelled words are identi flfﬂ@%

candi date words fromthe vocabul ary nodul es and are included?f 20 d
choice 5 1list) they are flagged such that they can be replaced in the word
list at block 4540 with the corresponding correctly spelled words.
Simlarly) words may al so be included in the vocabul ary nodul es that are
fl agged as macros or abbreviations that are associated with other strings

of text to be QuicRiLl: ARHF YmpH&S HRRAGRY of YREL IcAlSwiith REIERGTHIRE UpON

sel ection otfhtt %bas§00| at grd \Aﬁr‘g.t Sug JTBcros are al S‘ﬁ re(gl aced in the word
choi ce wi tA"t PP SATBE Fomdhe s peubad sroment ol gentast PRogdudie Y ock 4540,

Bl ock 456@dditiqurl contignpns ppine pEgontaptithat arg deteates! updo the momprd ptwhiclyosntadt wor ds

\M'ht hi n t hevith@iekeoard ertiraed. EXaaipseh lefdashtag attioas rnah&\(&nrareexbﬂrxﬁ&a&f,sh! Pt 0
their o] . r shift state
that | i PEbsce hhing YRR sefll sitben AU BRSPrn BERALSL AR SMRE 2T P
was per f orfiigH to agrear gilgssepsieryecRiigr todidins sty of AngehEomME st ce 1ist are

el i m nat edndying a ewoseicorgortidypsitiomi sAthip rideplayed kelybohril cctopsnd diskihgithaccor dance

Wi t h anot hgfusesui@fthenFhoving Snel ntBS Yuks8 i a@reaef SriGse dapRIpkicab kasihdé ement i ng

t he i nput mrg‘elge%ﬂ nof the present invention is installed in an existing

devi ce. During “?1(3 installation of this application in the device, existing
i nforndtion fifewniptdocaionnisdlr lp@Hondstcgrminedioserresprad ip & yeraren ighcon.  Met hods
f or scanniresgltssioig bontaaf vaithrtixd kegtafd. [Mxshodls €f daeintinikg @vantactiodatien iaclode, A8 new wor ds
are found aeliiol Hifited 652 08RG the it oft b SoulHlEeldn biSsirhile ddviotiwherR RGniidibHCct Ure as

| ow frequency rds n S such.ar | aced.at the end of .the rd lists
whth i o Ao Badm 0 By B8 ustt SPgicinds BESH ol RS Hhsboeed ! [ L% b
a gi ven néhg sRpirq locagiop istdstermippd sorrespeydingdo e loeaiton of the moyse cussos wighiag a

rel ati el \ishiagdddeyband rdglog the iné athat the moysebimonas fingepressed. t hin its

associ ated |i sk sqiliiiet CARI ABuIERA chhfmbANORM1RE 2 L1 6r WRUnde AMREBEWQH 2l N the
word sel ectl okt udihd g BLORIRNL QRSN Ksondm, b BGC0TdaNCE i th anot her
aspect of f’.'l’*l.e IRV SRheT on3 Wéﬂém CoR 0T ROTF GRS AN appendi X 6F of f ensi ve
wor ds, pai*fili thi auf-corestingregion pithe ksyboard. Jde methagnsed tespigplate the diskngenat

ent eri ng tbewveaftive heatioas includds, bevie not limitedighaskixeang Cafiggianvgordinatedte edchcat i ons of

the | ejg engaGHHRE LakduRfind REGIQETE Bt WD lobhtioNd £LdHEnPB sMndaRECASSACT at ed

acceptable word i.n the act . T fleld, and if appropriate .a suggestion
ot he et i . ssIgHE Gt oRaep FER PGP S A AR Bpposs ance
of of f ensithedisisechetweem ove lonations asthpeaiare ghtheistandard Siamgsiap coqndingtedigancect i on | i st
once the useésssikging Ogtesiftbdoondinatesto paxk $ocatich ahdcdlonpengdthe distgitk bétivgenwhen | ess

attention pGidhs Y&brdkng (LM obtdinkiB BistsERRNAT L mm&memcﬁ%,ﬁﬁonkm%t i on of

the intended letters. .Thus, using techniques that are well known in the
art) pésleoraﬁltuge ys‘ﬁoweé%pf’ﬁ?g‘g'it?{e Exact Type word string, the software routine

responsi bl e f of “BREPPEPIR it Heorperieplaedfocan objeetiwidirespecyto@p ipal es t he current
Exact Typesegiiice nficod@actwschtions e ragapan dstimaafhowflikelpn tiistbat vierobjsct camadpanfis a nat ch

i s found, 1 @RLRPSHchivh iflhERIriks Bt flplGediiehdd of EiftaBS SRK kRinfit, AmaRRAADI € word.
Q her W Se)me e %’\c@%[z:ulaa'tgd 10 fol;lg Qﬁgopl?ne\rll%%elsg toE"t%g' E‘. %9: aosf 12 distand slfr%W requency
word) it would st .appé‘ar as The Exact nfype _vfbrasvvnen each of the letters
of t he3%woreachicentast fosgtion §n theanry sqauence i thepten askigusd fstheghareigfign thet o

acci dent alcbrespanding gositton of 4 givimicurelida@rotljecinand tigh anutlplythgldesomaf the t he syst em of

the presenfuddViGhhicoBy i fedRy M)&tndn®? falbl, Wcﬂ%n@ﬁ&ﬁn@@embo&nﬂmﬁ? R 2003
encour age tl@nﬁ g({serheto tylge \\P\Amto;l Iesdsna?ccuir ac the;ll' 1S e%t ur.e ean be enabl ed
or di sabl SAHEEY K P Pegima e sranal pesgp gt %r?lsf frent °Sel ect i on.
Those ski [Petaia eandifase ehigetsyiviere objes's agsecigehvisehighspgelativdieaieisl  vocabul ary
nodul e35 canrrédpondnalotvercrdibdl positiohd(ee. Cibenipodt &equehit@be@icarpdsition OCALTHwEY y nodul es

cont ai ni NGn Ka9RHbodiREdTBhe lwgh&%bmédéﬁ[u%f th@ Pl 4 SatRin AP ABEMR! B . Via a
system menyl. t rpe addi ti onal

he user can configure the system so .that i

Vocabul ar vkl et aicens Bimelb sorsdgote Bt B i Apreldy e or
possi bl e ROFUCt BRIt special col oration or highlighting. Consequently)
within the scope of the appended clains, it wll be appreciated that the

i nvention can be practiced otherw se than as specifically described herein.
10 Returning through Figure 4B to FigUﬁe 4A, the word selection list is
presented to the user and the main routine awaits the next keystroke from
the touch screen 202 at bl ock 4110. If, upon receipt of a keystroke, at

bl ock 4115 the system determ nes that the received keystroke contact point
| ies outside of the boundaries of the auto-correcting keyboard region 106,
then the process of block 4120 is carried out as shown in Figure 4l. Bl ock

AN A N " - - M ~ - T o o S -




5 of the word are each near those of a nuch nore frequent word, the nore
frequent word will still appear as the nost |ikely word interpretation.
This ability to re-define the input sequence as the coordinate |ocations of
the letters of the intended word without term nating the inputsge

enabl es the user to then continue typing, for exanple, a desir%g‘ﬂﬂfﬂ@@tion
or suffix to append to the word. When the intended word is relatively

i nfrequent, and especially when it is 10 seen only infrequently with the
desired inflection or suffix, this feature makes it easier for the user to
type the desired infrequently occurring formof the infrequent word w thout

needi ng to cangfld el yaﬂﬁn Che le?a‘&eeﬂ.nogflzahg@of\ﬁ@&%f cdilide Q&1s2ddi tional
sel ection st the word is

sel ect ed ewf@ﬁ%ihs&b%ﬂgodﬁﬁlee%@ St bty P € s S PUBRL ot i 't he
regi on aseBePEBAadeaNrnch of donctipeintsuyhere this limlibepdds deterinedascasdipg tefther r ed
enbodi neniartithig MEBEQLTIaRY foMtedbjehioi ce | st sel ections, registering contacts

W Ui s ei ons, ki o A BEucsBLA Ko AHARD B ik EpRllh. oW of the

wor d-choice lis e assocl at 41020

i denti fi eStieherfiltsagantse 5‘@’5 P?‘%cfedéib’f‘w PHEE ohAser cgipp e gesulisdn the associ at ed
functi on #tiwatiof offont berhore adjacem keysiof 4 mechpmed kayb@dd, etattiogi frore the fishhown i n Fi gur e

1B, kt hr eede(aregsfe@k@%d ﬁ.elhamme A€ arQidh ks da;aesehoma RRiukAL Lny%Qdmnac ol um
mar Ker

cohnm marg%s el %gce&'?f'}'}&ﬂ%g%pmm% ke’fszndniﬁaE %§8§6Kﬁb?u%&%epre£ed‘ ?eH%Aﬁgnf ngtl on
F~oi dBnsirle &ee?mree;ﬂt ybichpeihidhe s fiey ropfySHRBtavRoYY depisesed Lbacenskexy y

| ocat i onsisdépréskrd. wor d sel ected, which in the preferred enbodi nent shown in
Figure 1 B, cwlnﬁsgamd&ghe mna elideed Qﬁftﬁédn@&xngﬁe)tbbﬁd Eys@ht100foraed i mar ker

172, If Sg:b rgangc w1th t%e %re%:nl nl ve ?O%SIS (Eef)lﬁted mﬁ Orgtgtglflled g]?nt ot“labtl({1 corrtspgtgxu ence of

xly 25 | ocat L OnRS word and
at bl ock k@o:@ﬂ“aﬁleﬁé‘iﬂ}’%rlaz %ﬁﬁ@lf’éérqdil@ti kw@% Wr‘@?’éﬂe’é%d WIAMSh poEeeRi gur e 4B.

[ f funéti displdy~08, whixhss used to peptasaext tdie ohtppud tesalipplam cegjongpbd@ssi ng of t he

e: ecg eg wdaesforfamameamr@le £hREFhohids s demabfw@§to iR knyihf40 adj usts the
sel ecte XD

of the
O L LD it LT S
aut ot i ¢ ksys, ﬁﬁaqeweun@emwaléseysmrmraaﬁkw JeYPeathOS\As FHOSIEHFIPE e a wor d
i s sel ect ieyybdayd regien LSevheremahes6tiatersof trbgish Sipimbet\pius dn apiottivphe &rbie | exi con by

llncrermnta]gﬂwyea mcapﬁaaﬁin&aymaetaﬁ&mtqwmﬁ M¥ntAHSAE bAkAEd W th that word.
n one pre

ncreases the val ue of
the fr equenbt?glmé“s“sgésrglfveaﬂt [W“?tﬁ&‘?tﬁbe W)el; e(fr}elb Obr%/‘iq&bhelmfw i 2Pl :~ | arge
i ncr enent WidiHp jteheighdrslssitiy Ztlheherqae&aewavawn@t% eybrud &r WRSMEitpassed over
35 by a vaisyat®riddpprosearedrent Thistaspectaatiogrnden theikaybohridd b6 easietd usedn fhaequency

i nformati gg 1&&1@@9&@@5&%&%%@%%%mah@é thé)Jt)d@srmdsf‘bé/iﬁUvGJ‘bé{Weﬂs appear in a

l'ist, ,pro e se sonme

fract |“§n g&m%omﬁ’s'éetegﬂs Ogﬁfe?%’f%o?rﬁ qﬁ’éﬁ%‘aanmgt Syftfrgts a{;%?‘?wg’ﬁﬁf on Al gorithm
i s desi gnesiveen letter in adigcent rove bygrasing thels relsive seramtian. dBiswBkesyt @@¥¥d and t he

wor ds ver for ihafisee@ueamad: she keybdard @rajlodagion that nelathelyrciose fogherigtbndedeadrions. | n one

pref er r edme v mgﬁsmn?’éonsecgmﬁlypiﬁap?e@@éd Erhbo'ihrﬁe%t ﬂﬁms&\(&d)f RYor@dct €ri ng the

fraction Of ltﬁ:o alqu?ls cal ugate us ametho&/mvw]ncreasest erel E/E@Vgl %{Y%fﬁ\e rtpr ormt ed
depend| ng on rd Nt T ’t"F he over

exanpl@, Wagenrﬁtb%twwr@ewaﬁge b‘1‘°“f“l’i‘éa' F?‘%Rm%ﬂ‘e pr onot ed by t he | ar gest
fracti on w t h Teakdybsed gt le@fiany\dize.deryismalbonvedi lage Hoetxamph, ashere t he sel ect ed

word st ar fngtknifehidnl vding B §fcd Br thélud- &weamg kEYbOiFRLY @RI 8¢ Berehy @S Ehvipt y dert ed
by a valu nclﬁées alr]]?fi let?o S FLS% {pﬁabett haf b%e%oug? {o b%hm%%z?nlef\ln?rhan%{ant ai ned, so

that the words in the
list is rr%!?sr‘ff &Vﬁedwbﬁi‘cf"%b‘&%ﬁaéa keybpaie ok this sigs. 8 yeil ﬁ@"“f"ﬂ‘éy LTHRARE Ui red for
t he |38t . asltie stendayd HQWERT VI tajouameyt beaseda Jpidcthis béy drfamgemantayis nayngcesstrg Pr onot i on

Al gorith moqmrdategmebi%byédqharwr@ae%eusk he ri41RE 16BALNs Steach@hRSct@th Mor ds, and
wher e appdel%g d ke)\ébo)ard] sgace gr% weeﬁ?.r?ownho users far{ll\ﬁagru GG Xclh staﬁ@arc?l%yotup at are not

sel ected requency information
i s indi caftbemasiyely- Héfe@éaaléhw slych awbt mPhbWﬁPE’He%F‘HB C%i*&ﬁ@a'toca"ﬁn list, a
sel ect ed sdthdusehi ch appears at position 1DX in the list is noved to
position (IDX/2). Correspondingly, %ds inthe list at positions (1DX 2)
down through (I1DX+1 ) are noved down One position in the list. Wrds are
denoted in the |list when a sequence of contact points is processed and a 15
word selection list is generated based on the cal cul ated matching netric
4al ues, and one or nore words appear in the list prior to the word sel ected
by the user. Wrds that appear higher in the selection |ist but are not
selected may be presuned to be a55|gned an |nappropr|ately hlgh frequency

.




25 bl ock 4635. Block 4810 identifies the explicitly denoted word's position
wthinits word-list, and assigns idx that position value. Bl ock 4820
defines new i dx as double the value of idx plus one. Decision block 4830
conpares the value of newidx to the total nunber of words in EléeAP
word-list. If newidx is greater than the total nunmber of wordSs inl?lg@a
word-list, Block 4835 sets new'idx equal to the value of the nunber of
words in the word-list, since a word can be 30 denoted no further than the
end of the list. Block 4840 pronotes all words in positions between icfx
and new i dx by one position, filling the word's old position at rdx and
maki ng room f qr th% wor d, at new i d>$_.t B | ock 4850 tn?n.c\(%fm)t es the chosen
word by i nser tTAGOTEHEERAORELRpYE! hedpveBtOnBE h ISR TRISTMBPe that this
pr ef er r ed ofie Hhewctes nepd pptmiopr tharlwsical arrqngenpegbreprpsnied byotbe labdls gniea erent i ng by
1 the i dxadmuHl thapkteslin hahutdicrteathg kobodriteFonexrathps inkl darkasd 3nbiruc@®bioFi gur es SA
through Skepfthé #FRRARbGuY G AR RRRBEE N fmmo%essgffméaput s as an

illustrative exanple ntering a word on th referred enpodi ment of a
por t abi’e. SATHEHBRCepsd SharReist S ek ihprigs % °p ericiy xlletker A meF ANl ey boar d
syst em 108eyboardrerdthirpctex dasatiod ameleeybaardimplemepedanaripuchisensiive displayscrsdmown i n
Fi 9:” es 1 TRe w6Hd erkridd.in 1RO FieAdd vBcabIBR) WoRlile HORICMPhakdsy mfdrRaivaesl keyboar 361052
i mpl enment . : [ | rate
5"APR 2003 F e Y RHE LR LERT %ﬁ*?%&@‘&%%%fﬂé% el e RRAES )
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cor r eslifondufhigerttlp ntan the et ar ghapdctet lveatino nadocidtatiwith'thd ymaccespbohgractero Thine keyst r oke
501, t hiSa,uﬁngJnf@cmdgggdﬁwgﬁgésduefmgmﬁehdmasmeam& dcbiddRhHactRQiee | | slt <t of
regi on uper.- i. RO N,k . regqion wing alist o
wor ds andqg ‘F’nge)’fsl tYPr'\'fr_ng?%"r%g‘fegﬁf%ﬁg"agk&V ¥ 8@%@%‘%%%@? tg&f T %’g‘é{g{i ?oo e In this
exanpl e, {MQBls yHRE heirrerect pretings iBrudEPPBPPH AR KBst r oke i s physical |y nearest
coor di nat e | ocEkipeferrad kaybeant afFignret I dolmeink sk bdelitiohal keyshkseciued ditttthoi ce | i st
It Rcl udnes_st ﬁéfé'cumlaf@sciﬁ{ﬁndieﬁsay ke g&te%&_eofsﬁékammmrwémme&rkdyfqmdss i SE hl n
e positi.pn . near.es e 05COLI ecCt i r .l fice the
ortor SRR RIS RpaldIgy 31 RRERSERELL o SEXRELA L5 TLE Y shitfns pdl°T
| engt h, i &% DaraRetm or {hnsegOdey 149, anhlispgieKeyboard NMadskay B, @A umgiic appears as
an initi aMddmkdyud2dTtedunptent of teseckeprewitl badiscusadrz) conjuiktion witloFigee ¢B. i n t he word
choi ce% list i tnrempgéne&@& ﬁsir_lg-lffju Kyboard s?st@ﬁ@iﬁk%_@m?ér{]ﬂth@mﬁ@t&mlﬂéﬁgq of ]g he ]
resenj, i pyent i erein informtion regardin e _.capi. zation of eac
. , ) y
p ke %o d?(?k S @ user enter aﬁ)e strogr,e segu using thekeyboard teﬂ ﬁs lla ec{ on
word i stored. a ong Wt R the \X/or' |ﬁ_?"ﬁe voca uYary. Todul & So that the
word can B cpresdisplay 103. Iwp pesrlapningdegions gredefined pn thaidisplay sashoftrhidiout
r equi ri ng displey in®@nation tolthe et iAnapger k@p tdxsnggibn &Bt dispBis the tekiepderetl by speci fy t he

capi t al i Zgfel 38 afdf sefvBas W Fer FHUGE Pt add\RichR" A WoRPenRe lidt $ichNGYVRhicRr €° 512 as
t he next nost pr esent

I kel hoi ce, i.n_accordance.with the ct of
v ent ron e trteis epbodmgh SuoiheBie 5T ik onldh ARRTRE elon O, P °°
sequende @FoVisaEn list ofivrords andethes irgerprataian's eqrresPongiamhtothedkeysireksceaerd sequence of
| ett ers i sntened by Exgherid\The Wwerd ebace, list tagomidiOalide the syanibnalorrecting mbenmciesds a choi ce
in the wor 6RRH €&sthdked. -In hidttenfooBRMDIE systeMEnabE thipl@ddited 4Ra idhc@SSOC at ed

as a "nmacrg; e ion of .t in l.etter "r' i s nr unced the
same in En“gtf’il}sxlgs‘gslspl#ﬁ’fls%arcf’ﬁ? J](g??zayv?g{lyghec etcfﬁugé)r f’%%l es’f‘n%év]\rrg OEJ":Rg@ggas the third
nost | i kelRFertipraii 1074 dhedext baing e06s&k has been included in the vocabul ary

nodul e¥ based lomrndtive plefegedaibodissmcthakdybsardwiitie rirdsent inytrition isimplémérited wor d

choi ce | ~%§i?g§b&‘9§oa¥cﬁ&vi§é‘hx§§pﬂes}tﬁsnic@‘dlwi{ét? wesil idclu{ﬁﬁﬂhy stgr{mdqesm\ﬁher e"a" is a
very commn cecyrrin rd of one er, sq t. [ ar S a

candi dam f"yrl])}4 ?ﬁése\#ﬂ Fté p%%"v@ﬁ?)?%uéerf’iors't“u%\f e\ ﬁﬁe{r H’S%ga H‘C‘?%?’bg%rgér)%&naa‘f’?h é’gﬁ ocation
associ at e qORPHY vsedin nertabls; hang:heid glepteonigdpviess guch psvarivay PA%sH tBabrik REt | ocati on
S01. Aboveast heEelighrad other Liagn-sipiabebacd lahgupgesriegudsn fdl spdfayiemy2d snall515 as an

lopt 't on3sf OlcloSéd) @hdelt REYs, ot Srfankddn §6 RabaRFLWHFOOA Ay, TS Cmbafirfsh #i th T he
e er r

Ls.cl.oser than.that .of, any .other.letter t i.hate location
570 of 1 ndEVCERTR © 8% st e BB I ity RERDAIA O,
keyst r oke COHEhY i the prep fam be GeipdidtaresPay kst tBeseuf SoRrtinpesdssefittid t he | etter
"w. " The woththechoaaxes dfittetkeyboakiudims, the methGi2 of hspredvat iohehtan maybhoi ce, "Re" 522
as the nexpplie®sdually Wl t sueh RleGBnical kyboR@ itnphsnehfiforshi rd nost |ikely choice
and "Rs" 524 as the fourth nost |ikely choice. Above these choices is the
exact type region displaying "rw' 5298that is an option for selection. Fi;
ure 5C shows the | ocation 530 of the next keystroke, nearest to the
coordinate 35 |l ocation associated with the letter "z." The word choice |i st
i ncludes "tax" 531 as the default choice, "Rex" 532 as the next nost |ikely
choice, "fax" 533 as the third nost |ikely choice and "was" 534 as the
fourth nost |ikely choice. Above these choices is the exact type region
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38 2 8 APR 2003 1. Atext entry systemconprising: (a) a user input

devi ce conprising a touch sensitive surface including an auto correcting
keyboard region conprising a plurality of the characters of an al phabet,
wherein each of the plurality of characters corresponds to a I §2$ﬁpgﬂ¥‘th
known coordinates in the 5 auto-con ecting keyboard regi on. wher h
time a user contacts the user input device within the auto-correcting
keyboard region, a |location associated with the user contact is determ ned
and the determ ned contact |ocation is added to a current input sequence of
contact locations; (b) a nenory containing a plurality of objects) wherein

each obj ect | sybyiher RSO ELBLES LA ISR GLIRR] od () an output

device with a t 55 essor cou to the user
i nput deviScEens FPe‘Hﬁraﬁ‘“glaﬁ’é"%[?f%hF"%%s @acg‘éﬁ"aﬂ 15%%&@@5@%&?&. sing: (i) a
di st ance \eafivagngaiieg aihatthapnheametendadt bunalsacingy doosist e bddnultheecss o aimsely cont act

| ocation Isquemm ichPadbn SRAYBIGe Qéjac@mte,@c\rvﬁereumk sdﬁlvaacﬁseyamaesr ol néli st ance
coor.di nate | ocati ons

ot oe gl s, PR e s O eifined Py O bR
aut o-corr ee‘teinm kequsaeerad kerye&grrkewn thq qujo-gorrpgsing kevbeard ktfilterd bisr¥pbhent whi ch,
for each geindiwedf@cth timpuid sHRE LR (RE, singlidntended Reysteoke may adivie torlthah ynof

candi dat e Qe Y w@isd: 8885, 9{’}4&@5‘5 A8 s s RhUE Rlibt Y Of

identified ca val uat es eac date object by

at e ects can
20 cal cul m%ﬂyalgn%&ve theieter Ry g ADAPRTPEHs Kol U0 T R c e vl uos
and t hé&0 f rreegiveshiaystioke, thedkeystrakeds eat prgcegsed intilaBer iy sustem waitiforr ayekbrich e
eval uat ed tingsaatititesheld il b key3asiR Gk redtivedn LitdnCidjaddnekby Bt vieRikeysibke C Val ues;

and (i) QRcReieakEedn ?Rpminpﬁ]queyétrg@gbé&%m agé?l‘t:"ké% b@fom g ality of

candi date obj ects. dcco al uat ed enting the
Cdenti 11 o "8'2:?f§€’~’t‘6""f’wé'?fg‘§‘8‘3) Tripes kS ap rizageL e e BEOEHEEY one of
t he presedﬂé@heﬁpﬂeet\sﬂlfﬂb’rpomuofpgntaqt6 Ctalh@atwbmhe@#fé‘fsloéshea?teé on the out put
devi cels 2. siltuRardesusty” ediivityd ieyS t i@ disfandeh fbrithls calbhl&ﬂé@i‘ﬂnua( ‘apnteA@bintahd t he

B: 3;:: : w Rikn%&h a?trt]il‘e c rxg‘jfcé& 1bcitidn antt Easé‘&sa%écf z&gcﬂnﬂ% or a
eval uati on 55‘5@?\)’@%‘?0?{9}8 33 8@&%@‘3?‘8 a’f“’rﬂﬁ'ﬁﬂ @‘Eﬁ{féﬂ' "“\‘af‘ﬁiaf‘g"fehe nunber

of obj ect sphiysigal sehjorsikeysyat ching netric is cal cul ated by identifying one or
a plurality of imcenbér@mbe&digéndbithdligeentidn, kdyerrakby @hSautdlcoffetting keybadidlart or one or

a plur ?(5” tfﬂﬁtcf&%gkoe&&%ct%m&'la%x?gm hthd} er‘?tﬂQqu{?{ncésQ?kgE\?ostrcoﬂe Lﬁéﬁn@' ity of

i denti can netric
based on tRETRIRELYORsGEF THEAREERlPRed oL sradiHE W orr i Feeomign

associ at edregsling tht’rreba@rfreqmcu ittt whidhigaeioword appdars mraleepreshetatve adrpustoéd candi dat e
obj ect s bagggd. Githis hay, @@Isyanaisedemtee&éda@ctmbmb@saafoue@aslaabﬁceﬁsyrskeem of claim

1, whereinjhe,g gtﬁsnez{yaag ?ud@lopg@ep%ﬂt%aeee Slof DG A 1ol 3P

auto-c rrectlnég nin I‘OXI

| ayout 2> 4, MagRRIde ppnif wfen%eriaiom igof werﬁ atvg fﬁeﬁ't?“%%/ J?ﬁ "f°6d mﬁ' gatys %’Etm io of the

auto-corr elgewtl]qge 1881t sequences are a key factor in enabling the inventive system to flexibly

accommodate user keystroke errors.
The word-level analysis of keystroke sequences enables the system to generate
punctuation characters such as a hyphen or apostrophe that are commonly embedded in words
30  such as hyphenated compounds and contractions in English. Such embedded punctuation
characters can be associated with one or more keys or character locations included in the auto-
correcting keyboard among those associated with alphabetic characters. When more than one
punctuation character is associated with a single key, the specific punctuation character
intended can be disambiguated based on the information included in the lexicon. Thus, for
35 example, if a word in the lexicon includes an apostrophe in a position corresponding to a key
contact in the region of an ambiguous punctuation key, the matching algorithm will
automatically identify the associated word and disambiguate the keystroke as an apostrophe.
Simultaneously, the system can separately analyze the keystroke sequences preceding and
following the key contact in the region of the punctuation key to determine the most likely

19



2 8 APR 20D3 keyboard region is approximately 2 to 1. 5. The system of
claim3, wherein the width to height ratio of the auto-correcting keyboard
region is less than 2 to 1. 6. The systemof claim 3, wherein one or a
plurality of the characters arranged on 5 the auto-correcting &ﬁé?ﬁ@@ﬁ
region are illegible. The systemof claiml1l, wherein said autg-c ng
keyboard region includes one or a plurality of known | ocations associ at ed
with one or a plurality of punctuation characters, wherein said nenory

i ncludes one or a plurality of objects in nenory which include one or a
plurality of the punctuation characters associated with |ocations in said

b Gots 1 bt ok EURABLCh Rk Rl L OoBY bRy PHondl Rbffbund (LT O 1

modul es,  WHERET It 08 etie Rk aRpTele o « Suerspsifys diely Srprotsie or a

pl ur al i ty spRbakpymsTSERathe chasciessiobeomunly pagd atrslegatad g a ssparptgsgnbohher ei n t he
t ext entr yeleyisi heme) pieferably Shroughpebsdnaitidbin 3 8érize baempdiRilediypid edigblEs. can

det er misne gpky %aapﬂuie@ac Aeferabld apc%ss@a/@}ouggr £flndi%n k%r WRLLGY Blei@l ON

conmponent 1n order to ]Jdenti candj datfe .objects.” 10. The’ system of claim
8, wher ei FS{HE Waﬁ?"éf"lt{‘i/a“@fc"ﬁéé‘w L‘@ *P%égﬁwsa@w?ﬁh% l es and suffix
modul es, kol theaaotherwpniplsstueberyeu iineoruenmharsesers are bfigyi acedmnadetedii zat i on  of
uni nf | ect o a8disdn@IReHoEiRdISded BHe WREIREAiInE RGBosdf f 1 X nDdul e conprises a
Logi cal 20 or 0l A5k L QM Rl L XE3r ML GG B R FRBADAR G, T I Stems Lo
forminfl ect ed words, ereh egc_ wor g sfem,rm ure’ i's associ aeted wi th one
or a plQr AUt spausnceiF RTesRNGigel the aser ingardislecigidisandie display absaah wpdliiat i on
conmponent reaivedi|Iabeerdancermiticimothgr asgty df theiglent®nf the werd giterpratativis drest em i n a

gi ;/ﬁn WOT GhreBén@ddin e Y6 dWefdnlined 8§ R Grlatchifg adtric BAlbulAdd fa&q&%sawéw&a{lt acts |
within an n uch . . ric val ue
ranks hi gﬁéérﬁ_ttaﬂg‘%Rvgoa'%g?%ﬁgggrb%mﬁgd&%]ﬁ%%éﬂﬁlggpqggﬁét%v@%ﬂag%%ghﬁg fsgﬁ conponent
eval uat es Wedist Selegtingiopgf thsropesed Intgrpretations piihe inkut sraREICRIeURIPAeS B BBt to t he
associ Ht edegenick, sp thaottierheaskeysmoky ieHyge thdmurecoaectink keyhoardiregiva bterdsta ew  conponent

cal cul at esnpat ¥Rdeadt MPactBldntLwirtAletothe aspecirMRnvestioh] ohly AkifveRd sai d
associ at ecllntg ur]'ce lidh mtgaysloegxetdﬂalt ! ?‘e?e&asol hlt g‘n@%’l’se&'&?‘ noirg 5% e o) ngr edet erm ned
threshol d, 881G SUFFT x_§ i s?ﬁ%ﬁendeqﬁto B Wor stemxto !ﬁ%rm a conpl eted
wor d cor r SEHERE: Abe verd intempetation dispiaad s thatdegmed tq heanosy likely apqoping tofheof sai d
det er m nednamh:rnd ngtrie MByredpednidyGctivating aospeidliy aesig_mte(swedtiaiémgr, thered niapf f t X

mat chi g 18hidck the MRpIMYRA whrlt withRflertifSihRIprédtiofs pitsBhtdd in MR@FdRt dbrdriifed'6y d

eval uat i on, Sonponen ¢ eac ndi dat e

-.onponent . C | cul ates t he I t chi n? et Joqr each ca
obj ect by "SURRTHE Tl AP dpPaitedicnes Tk termnaie SRNQYIng COG T MOrAHYRNAsnt act
| ocat i on’ i%the Hesignptpd selestiog inpnc(effechvalsslepting gracBnonge§ thg pwgosed t he character m
t he cor r espemiatigns pOthe seiqaenceddbr dctuel angnchydbd systah), sxthat themelxt&pystryieng a

vei ght i ng jhsia @Hlel 3-8 &0k ep&a{dqegimtahgﬁwmﬁms&&eﬂéae associated with the
obj eCtZS 12. Th naS?V?Sdt erpwot clalm 1% ftEe’:ni%ree{'g]n ?o?gach?nhgtrsgcx}egcre o?zonE Qte al phabet
associ @t ed wi tf FREAGN AAHICLAPEA YT RAPEBU T &5 SR SIEAEGREHY cartesi an
coor di nat @oRHEe? WP issppstrugigd bd(Dde““fZ‘"B‘%P%‘M%afﬁ‘%%hf@é‘a@a?'ﬂba“éal cul ati on
conponent compasingatwesi dohsistialg sfttissequeteiofidenificdehactats aThis 1'ExaatTypeY vand t he
l'ocation GomERRRERNEH 29 woRl Roibd 1R kRGIR! seRefRiS Mlis WordhANEAHE sbaidigsi an

coor di nat & ddss ance an 13 lerein each

manner Ecl)lr gxsalnsl'e touch'nTg?n t?\?s%r%@algjtiocli& i E;'ca%tll’ \é\@ Ti€$ ca
charact er Of _?%ea?ﬂ p'ﬁ'a e ag_s’om ared "Wt Ao Re“aat o-'corre(,?'lpl ng t’key'board
regi on3q s bssdied hudorgxample, pressing a Sarbracslesy & delots AR 2tpdmfiemdifce val ue
cal cul at i end cfohgremnénOnce demitr stle@s thefixad Tspawmed, itiesuwmeticdllyEaccemdddddr | ocat i on

and the | Q@b 28 ise8del GSRORBiMMioh Beifl; GRPERE! Wherfsd séifedSHLBER Dfpet he st andar d

Cart esi an ¢coordi pat i stance. .14. . The. te f .cl ai rein the
Gt amca \vEiREY B3 AR ot o inf R EMor BB M hac by il RELE 1

wher ei n edtd#n Poyeadivgine haatieomscting kexdeird itheiy naedis DAregisely grsast $26h def i ned by
a hor i ¥ontleler efnigk veord i nec@&barcin dirsl emeaing an Bxedt Tiipeeeiyn t he di st ance val ue
between a cont Bglre I B Gtk @ PreRAEH R dkTRAWR 2 GBRIMCHSIOALL1 J0kARLsIdRPIagr T espondi ng

to a char conprises .a horizaontal 6 and a vertical . . Wwherein the
ver i cal gt SETRY &St SO hlo PR RRBA il 107 ¥, 0
di st ance o6t Hi voshthgics list H&‘&@qsérgai*qeb‘??ytlg%wéﬁ%‘f‘ﬁ%‘t‘ﬂ“.‘g thsCagel k¢he system of
claim 11, cassexthe systtth® discard therraryenomput s@uarss, grratgatt ward bhogg dist aodndi dat e
object in nenory conprises the ordinal ranking of the object with respect
to other objects in nenory, wherein a9 obj ect associated with a higher
relative frequency con:esponds to a nunerically | ower ordinal ranking. 17.
The system of claim 16, wherein the frequency weighting function applied by
20 the word eval uation conponent to the sunmed di stance values for a

candi dat e obj ect conprises nultiplying the sumof the distance val ues by

t he base 2 | ogarithmof the ordinal ranking of the object.




18. The system of claim 11, wherein the word eval uati on conponent adds an

i ncrement value to the sumof the distance values prior to applying a

wei ghting function 25 according to the frequency of use associated with the
candi date object. 19. The systemof claim 18, wherein the increnent val ue
is afixed value that is approximately twice the average di stahaPRO20IEEN
adj acent |l ocations on the auto-correcting keyboard regi on corresponding to
characters. 20. The systemof claim2, wherein objects in nenory are stored
such that objects 30 are classified into groupings conprising objects of
the sane length. 21. The system of claim20, wherein the word eval uation
conponent limts the nunber of objects for which a matching netric is

cal cul at ed°¥5"g e iVSfa'l"Wefteremeldfsglﬁhgf aeéﬁa'ioagfaehlgsrq%wfeﬁeyhsfﬂmse?@eefs of the
same | engt the aerdich@caiisniiihe “Bfact Typeltveord bdtshevs thpuegueselienaeclo2d o e syst em

of claim ZJauaMefaeIpemts of{hewem s&h@he awﬂeme,eﬁ h&ltﬁl:sawmeen@&) afPRtl fhahg 35
obj ects are better, fhan a

t hr eshol d vé:eb (i 'f]?ld%ge i e e’ﬁ/amPua‘?%mr‘}" h&%ﬁgﬁethf Exaatclor?'f’ FPPEs Zén%f'sd}ﬁ

gr oupi nds eqﬂe%mptb'etas Eeshslpwegf Bgreferred emb?ﬂgvewt,lseﬁfgma@eéw Emewrdefpes t he
mat chi ng nadtput esdlelin hhaitabtie addition Bf thitevordle itel appreyitagrvocypulag Snodait iflit sai d
threshold BHHQ@Ead?tncﬁl@m"Iﬂ@b@fa@m&&:ﬁ&)(%ﬁ ﬁMﬁé &%ﬁgoﬁﬁ J?@Vf% i&ndbAN ng

metric score etter .than I he system
0%l ai m o5om by RBAIE eayaia b ite kitmss AP bR e o o ng
metric for lseth?:mo@élhﬂil hawerdspirespandpip theyserisngjenting). efiddn awpreferredal ues cal cul at ed
from edoh efbvdiesht, isGRdn aihe battobnUE theWatd chSi€)list iR stedt @ thdwtd-Eradtingn assi gned

o the chaLA6l rekibh [d° Slafif IREVMARG 99&%94319;”& [Swhi AL gsﬁhx%n()b] ect and

addi ng an i ncrenent \yalue, I N his suma wel ghting function
accor di ng " ertdﬁtémf'?egé’ﬁgﬁgflmb"lsp"ﬂgggﬁ %'885 ’Eftﬁﬁlvwef‘h the object, and wherein
the increment vk Sanbetidbetiekey tRahsAltarete keter Modstkant?d, andthed¥iniesic a val ue t hat
i's based oMolidieyd] dachi QRa cbRésp@@ing kbBosid BhRhci@ftiof Rarspabay, siphabetiche

candi dgke Qe %%ﬁ%ﬂ& agi s”H\E/&%&fvc@f to 'a;ﬂ:%loﬁ tl};%sﬁaﬂ? sérbth! fRY usérQB’r‘t‘hens equence.

24. The sys eval uat.| onen t cal cul ates
the 10 mai PP st charlr obhancio o iechep BUOLEYSOBY: BaHAIRIOPRE di ot ance
val ues cal wed Chﬁpbded‘nn@ntpé&elh)'lwﬂﬂa@taltbm@akﬁymﬁ FhetSﬁectlpmpﬁmy charpgence to the

| ocati on agémgidphdbientd@yRaideaustdthé Defaiondre spRasteigis@sblyean of t he

candi dat e QPJd%H&ce IR b BRAY L6 ﬁvé e:&*? :J?:gloft H%g% @ﬁpuﬂﬁi‘&{e‘lbl to the

freque use_as OCI ate stem ot claim 24,
wher ei th&hafafté "‘lﬁﬁmaff ‘l“}i‘?’i’ﬂ l%vf(ﬁd Ehater listava3 dispIRYELPneT Bhj ect i n

menory conpimiasiéns thmawrkdy higlor tha Riefurnckep 18, the Dofajlewordint Is flughsptache t 0 ot her

obj ects i noamzeafregorpimrpabm YeneratifplbkingleQpqRE BOSrrape ¥RMhYrattért h whi ch sai d
object is assQ g&ed wherei n an Obj ect associated with a higher relative
i

frequency corr ond unmeric | ower ordi na 26. The
system of cl ai 3"'%&‘?@‘8‘?‘?%‘5?‘ @5@?‘!‘%% 81 fupereps af %'Ieﬁh g@ﬁ?ﬁe“ﬁ‘ét ween a 20
cont act2s| odﬁtqomnctlnalltcmee5|thqdﬂter sseagiated svith thearextigentéoh pvhe autocrodeating e | ocat i on
con: espondkéygodrd108 1€ brdediter as\ah tigpeicabd 1€tteAUINAn &R pREdnied gmicdikantv r egi on
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each object In.
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val ue. 28. e systen1o wherein the auto- correcting keyboard
region is arated into two or nore predefined clustering regions) each o
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contain the known | ocations corresponding to one or a plurality of the
initial characters of said object. 2921 The system of claim 28, wherein the
auto-correcting keyboard region is separated into three predefined
clustering regions, and wherein each object in nenory is assigned to one of
ni ne predefined groupi ngs based which of the three predefined clustering 42
2 8 APR 2~3 regions contain the known | ocations corresponding to each of
the flrst tmo characters of sald object 30 The systen1of cIa|n11 mhereln
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sai d predefined region and the known character |ocation within said
predefined region is calculated as a distance of zero. 31. The system of
claim 30, wherein the relative sues of said predefined regions correspond
to the relative frequencies of occurrence of the characters 258BR2Bd with
the 10 known | ocations within said predefined regions. 32. The system of
claim 30, wherein said predefined region around the known | ocation of a
character corresponds to a displayed key on the touch screen. 33. The
systemof claim1l, wherein at |east one of the |ocations with known
coordinates in the auto-correcting keyboard regi on corresponds to a
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20 device is replaced with next highest ranked object of the identified one
or aplurality of candidate objects. 45. The systemof claim1l, wherein the
text entry systemincludes a delete key region associated with a delete
function, wherein when the current input sequence includes at be@agp 960?
contact and said delete key region is contacted, the last inpu con'?
fromthe current 25 input sequence of contacts is del eted, w thout

term nating the current input sequence. 46. The systemof claim1, wherein
the text entry systemincludes an Edit Wrd key region associated with an
Edit Word function, wherein when no current input sequence exists and said

Edit Word ok&hn@%id@fbdr&du@@zfﬁeﬁ&tn%%hmm&cfe% th%ﬁ(Im lhzﬂ:&?rﬁtfs k&'{ﬂer@@bfnt in the
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two or 34 QRS EST PESTONd q ot tWo nor e
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set Of COZ}%B\HLHOREOCCSS l ﬁl%%%lngpnc? gtsegﬁm%netgr SC&C?APCf?a?ACgrSQI?Xs’tShAFQ%e € 0?8 uence Of

cont act acti ons rres X va ue 25

det er m nedoRMeh que%aaé&ssmin& @mpl%ﬁﬂweaownmf ﬁg‘"weﬁ\é@ge edggoftihie system
of cl a¥5m 48to-caieried keytoard regimhorgrdssienuydarinodawnbiough the ¢heraderspamee val ue

cal cul ati Qwodmdmmmtcoﬁ&mgn&?&a@ ihtd M oA/ %S RisRrihg fefibnshor i zont al  and
vertical counoNgR! 2 Qfenlilfio ShiaE! oS, &2 cﬁu%g%r%tj@&@énhawwr r espondi ng

to each char coordi nate
| ocati on d’thé’é&hc“é’af‘\*ré’ﬂﬁlﬁ‘ﬁHﬁa‘rﬂj“?déﬁ’d’i ?i‘é’(fld‘idrfﬁ’ék“é’as“geﬂ“‘e%?ﬁaa‘ﬁ‘iwh&‘i B, and

wher ei n i nngyepdims haregpmpies Figure 8 sleas euihd-¢ameeting ey bbdte regon d0GNaticonstsison
conmponent, the distance val ue cal cul g’t:ii on conponent adjusts the horizontal
and vertical coordinates of each recdrded i ndexed contact point by an
anount that is a function of the average horizontal and vertical offsets
conputed with respect to the corresponding prinmary index vaiue. 35 50. The
systemof claim1l, wherein for each input contact |ocation, the distance
val ue cal cul ati on conponent conputes a running average of the horizontal
and verti cal ~conponent's of the offset of the coor d| nate Iocatl on
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associated with the user contact is added to the current input sequence of
contact |ocations to be processed by the distance val ue cal cul ati on
conmponent, the word eval uati on conponent, and the sel ection conmponent, and
wher eby when the point of contact is noved greater than or eqpal ARR 2003

t hreshol d distance from 15 the initial contact |ocation prior to being
lifted fromthe touch sensitive surface, the stroke recognition conponent
determ nes that the user contact is one of a plurality of stroke contacts
that are associated with known system functions, and classifies the stroke
contact as one of the plurality of predefined types of stroke contacts. 52.
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ohar m 85, ks e bRk P ite B SARE etk oun AR SRS+ onel
i nf or mat i drigwe s vordsiof agixendengtis edsh yoqabulery mofudg eandp divided yintomineo i denti fy
new obj ectdiffeiént subZrdhipfbAtdIA @ ohareting gidnsiim whish ehch of tRsfisthab leatei@ ohot | ncl uded
anong $die Q4 vl V\F fﬁlng%%%/thh@éé%[) pﬂﬁmro\‘depé‘ g@é cﬁ*s&cﬁ lo%EItrﬁa&e gystem and

d
wherein said ne are . a ects in nenory as
Ob ect o ¢ HIRceRng ek Eim g e Erct Bk @ﬂwﬂaﬂm Saloulgspn e sy St om of
cl ai m 56, mwgwiredind therreard ondicpvencsynal lumbes OQ%d@teawerds wifenwhen evem Iettessisi denti fi ed
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out put 3¢ e\qlustsring fggiox Féhfﬁ'@ﬁ?f&/ff%‘i' envsid¢rasion denepabrrentact P‘HE‘? w28 & B ofal ue of the
frequency thsaadidad eatdsfwhén tivb elustedirgaégichs aizjetiminaley foh edck b@ttacvigdiny). [ Asr ge 15

i ncrenent, wcﬁﬂﬁe@gﬁ&ﬁ%% opéfrdﬁ’xargl Fs‘iuﬁtld t‘ﬁg heY, tlﬁm&hod‘i@&f;mnﬂ b@rezftér%ﬁ uency
associ ate @%Pglec ed e sane

}6 dg %ﬁ are assa C|taL \f/‘x . g

gr oupi ng a§ss?rﬁlgm cd‘fséeﬁn%ﬁﬁlg T andglty ditqrent Byraters Rt Bytat gt pfmSwH Bein

i nf or mat i cRTEsEeRdingiresylts: fer example.fpur glisterang reions seuldbe useddp divifleicangidge obj ect s
I S stossd wadrdyifito dixtebh dubgronfy rasdi sn the fitee By donAEGoider ei n t he sel ecti on
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A R ot O R A
associ at ecFnibies witlin Siesearrings gre strareted pyPxplistheRyiced mspacdic Shprastes eljuence of  one
or a pl ur auadiyn, 6dr ekaniplecn Spaoe kesylmbmiamblgamdlwyammsn single spdchwheeskeleged. on
conponent identifies one of said objects for presentation to the user based
on the matching nmetric cal cul ated by the word eval uation 25 conponent, the
sel ection conponent presents the associ ated secondary object for selection.
62. Atext entry systemconprising: (a) a user input device conprising a
keyboard constructed wi th nechani cal keys including an auto-correcting
keyboard region conprising a plurality of keys, each corresponding to a
character of an al phabet and each at a known coordinate | ocation, wherein




30 each tinme a user activates one or a plurality of adjacent keys in the
auto-correcting keyboard region within a predeterm ned threshold period of
time to generate a key activation event, a determ ned | ocation
corresponding to the key activation event is appended to a cu;,lt; gn&P t
sequence of the determ ned | ocations ofthe key activation eve ; &?ﬂﬁg
menory containing a plurality of objects, wherein each object is a stnng of
35 one or a plurality of characters formng a word or a part of a word,
wherein each object is further associated with a frequency of use; (c) an
output device with a text display area; and (d) a processor coupled to the
user input_devi ce%; menory, and output device, said processor conprising: 47
2 8 APR 20132 flsfinedsetpfspchixexs. splerting sich 2 &ey immediatelydplnoriugnn igiNt ©aventsor each
gener at ed dnépriacd pevfaimioguneysitit sdi@dat df@ny ofithetilterpteragotis offegdiBnthe syefemk ey

activati Or}bﬁ“@ﬂ%\ﬁ seqﬁél-Jc;@,%sﬁ‘l‘s‘?§th@aﬁ@ﬁati@gccgﬂtaﬂc@mﬁe i\‘@*pﬁ'@a"‘tiopﬁﬁtw@iﬂﬁnt he key
activatli on even at.l ons Correspondl ng

| ogat,i on d the known coor.dinate | o

to one or *f1 'T‘cﬁr’i&?"feg)tp lszmqgglg@ly\;}ﬁofﬁqg 1} Wémé'ﬁ{;'ﬂg eere éa(!‘f"i?aiﬁeﬁ fgsatoar d regi on:
(ii) a Wworwdn wrad- i The inpuhoaneeasts todviingted, sp dhat e ndxt keysieakatneide thapute- sequence,
i ]gen}] i fi escoftefin@keyBoapd rdgion :it:fcr&_aaéw mpitdéqlaice onat meh&iréqummrymatimd for eacr:]h
of the one.qr. [ ; . eval uat es eac
i dentified f%éﬁ‘g‘ftgéqt%eﬁ%h&égé& dﬁ%'q@%tdgm ‘ggf"ﬁ‘g‘ggé ‘?rgeb‘g‘ﬁia%gﬁ‘% sFeimc based on the
cal cul at e et enRIY t1[)“e§°’$?fd‘h‘ftl‘|‘és Fiedyo digdnforgrtiondsing canstyeitde dp We t h t he
obj ect, amdsercd pargintfimstiens dburxtreple the batkspatedurstipre e entriy adthinl trerastobieted al cul at ed
10 mat efi Negise indfpritad 4@ expbitlentry bf the BacksBace GlnGdh, #RBPRMBAEAQy | dentifying
one or a RLULALI i ohy GARGLARRGOB B! R RESRAERhobQed R nuPYRbHA! o
ranki ng) presenting the i1den 111 ed 0 jects_to the user, ahd en ling the
user to sefelstes the st (mostigcentippid Bem g seyprset (o eersral. dGysutside dhepe- t ext di spl ay
area on t heretnpkaybaelarcmmetibief3nterpired pmbacted npanyac@ydngtmthefunighai m 62,
wherein:  (chra@a@GhfuBétioh BodMiddrvalhi theke P DRI R the hsd¥BIRRA Yhatadtef &1 t her
associ edﬁxXll]'uBJi‘ it o%eggscﬁhgéuwérﬁli | L%egep%?sqgr];n@x%ged% PHBLIS of obj ect s; . a.nd (b)
t he word eval udtion_conponent, Tor ac(]'n generated I nput sequence, limts
the nunber of BiAceEdaaceryth appher pspsct pEthe 1y gagodhesysten Estingyishss brtweenpy
i dent i f yi rigodiiereattyes pf aontadt ietepts tifat Qurdmthel prdadfeheggpwh péreyr whck-he obj ects in
menory, aryénsmle _dfta,n@y t%aat_iﬂxs&it t_b‘?_@ﬂ)lh tHe ngq-%bdte&ﬁnk ReyBSR@felzidh fﬁﬁh ek brtli@féfyh Iof It hte
one or a plurality of ide i ed candj. r.Oupi ects, ~cal cul ates
a mat chi ngéeﬁr,ée?rrfgé%ﬁgrskgﬁs %‘?\Sld{c ﬁhé: agt,g'lc%rlrﬁcg?gg((ﬁ%d’lgrsd t g’ﬁ% @gégﬁﬁgggjé%nélsé ﬁga frequency
of use2bss&P stealWhrein the puph EARYiS gentastep prashen thegeptagtasiriEninated vathaytyat ed
candi dat e rodyjirgdiegond a imiteddistinbefrgmihe initat @dnt whtontactn Fhiswtpe bfevelies. 25 64.
tTEe slys:] egarw‘esssd @'a%)@aoke\gm&{d&l far &9@3&%&&:@&?@@&@,@0&{@%@@ characters of

e al pha ] g i ut ocorrecting ke r on. in
appr oxi nat%%?%éﬁrslﬁl ésnésgggum' %}&da! é?(gﬁ n&%@f‘“ﬁ%&&é@? gn"i@,(e)#ts%'cgin’m 62,
wher ei n wHBhtouchisergends¢aniagted Ben theraift of congelirBeved| INWABTPYF AKECHIS si nul t aneous
act i va$ orbegdndahegimited Histance diresbald esedtotdefreyagap avertt hEhigsebandaypeoéginianty 30
keyboard r&gireibe RodeQ6dy R1hg & Hrdke FRsHAflion Sysle WSk eltfdicPditiadbdiion event is
determ neq ag, 8 dj‘ ”&?%8’2%0‘2{5 atnﬂﬁbér%{;a%%#ﬁ%? aQl iotberss.%cﬁv%%@t%é%?@é’ act i vat ed
keys, and Saj 0" det ef m ned [‘ocatron 1s app,encfea Torthne current nput
sequence ofaderwsily areespibls tsthppset Withoptdygvingtoitigger RYH-davye eats opgefinghe syst em of
cl ai m 65, adfigomei keys that Washicitha requissd ditionatiseteen spaceeor rddace] thecsateiobthie béyssai d key
acti vabe OrpreN@Al TROABHpHASn $3&hGRERY /A thcQBsuling EiacleP&hcash £Qcia8PONdi Ng tO
the cent el wi 5a rQ{o ﬁi?e% 8&1 th&}%ocggs dtbr}qhesggm ¥nqpeesggl§ lf'a¥hi§1¥ &sla\(gétﬁfgticlﬁ%\‘s' 67. .
The system of _¢C él,mé , erern The function used to etering,e the | ocation
of said kereatts wiguelyJefined Freioptankeys Quside el RYTSCURS KsYPoRE: (Al M8%at i on
cor r espondinhp lingtet hwa pfghapvaitatle ¢t Sreewér topchpensiyivodispldyaetds telteivsgsido of t he
si mul t aneod¢ednymaitte bitAk&Bodi@Yied M SRt FecddhRioBipGiibrodheoci ated with each of

the keys in thg AU OnERliSRbhdsps QPRI YentiS uR Yy SO FSRAN W ailiGhat'
processing of “tap” events to dynamically adjust to a particular user’s style of contacting the
touch screen or touch-sensitive display. For a user who contacts the display with a stylus
“gesture” that closely approximates a point (z.e., the stylus contacts the display and is lifted
before being moved any appreciable distance), there is no significant ambiguity as to where the
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2 8 APR 20D3 the relative frequencies of occurrence of the characters
associrated with the keys, wherein said relative frequencies are determ ned
wi.th respect to the frequencies of occurrence of the characters in the
objects in nmenory. 68. The system of claim 62) wherein when 28 g%
activation event is detected 5 conprising the activation of p Rgmpty of
adj acent keys in the auto-correcting keyboard region within a predeterm ned
threshold period of time, wherein at all tines during said key activation
event at | east one of said plurality of adjacent keys is activated and
wherein at any nonent during said key activation event that any subset of

sai d Pl Ul o B i8NS b Shh ! BFQHSL KRt AL, S2iflas] ildgneous! y

activated's conti g adj acent,
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function use 1.0n i on event
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wher ei n t keybod€l. et glainle A & PefeRtLenbitintinS e i pdi@f émyast redardetd iy
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occur r encdistarfce tdienlatibmis aaptateddromeathigttas liyj the ehosanrwondtongop of the othdrrsets gfy st em of

cl ai mi§2, revdi@dd@ointss Bbrtkx Al whEH N @Gk 15§ alEbORuGtisEgp@Pmaabiges 25 one or a
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characters, sal es one | ural.i objects in
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cal cula the known

| ocat i on W distgeeicaigulations ReEfprBIsd fos Gach goiphst, é‘H’aP“d??E'\é pet fqg which t %W%ondl ng

posi ti on eoferaghis lavastds wed for dilgpree talcudationsap preting the avowkdhgiat listginfapetiedri on

accor di NgpreferrédéntoBifIAEME Minflhg HSRHIS SGRPUARIdREH hehéoftlRnORyrcal signéd. The
system of oﬁJe%f'?ﬂe%%&%nm@ E&gpfrﬁqﬁ tllc(?rﬁ?ﬁdeé)ﬁx%teﬂgtt%]ﬁﬁ%ﬁeyc%oﬂdﬂatgme@ﬂt o-correcting

keyboard reglion cor ers, one, or a
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pl ural i tyoffiet. etaradoedfiztiooefns sfiey Jhiwifie UMFMIS@lﬂtlyaGOEtﬁqﬁgthetOb@se char act er)
and wher ejdreef Bjnuhst tb the IRARA Vel Be Micai@detitts! fe §yBRInfcat futdneitaligadiesnt ed

characterg d,&f}e acI{}gtFl?é%hgmghe%eg|“md60%]avg\@ rein the sel ection conponent

presents t elden g of cahdldateo ects for

sel ection by theccprdgice yith apothsr agpeqiefdhepyentqn. farlyghafaier mappgpnio the 5 ApR 2003
t ext @Psploagh-wnswtive pFdbin thEhatosysdctng wbqatcapmﬂﬁassxgh@raeﬁmomﬁéerétetyect i on
Cgﬁp?nfent Ehcl@idhirédi @S ddntifeshh BBLherdihk @tafR bR lﬁen@ﬁjrﬁﬁtth@dhﬁa@érﬁ§ent st t Pe
identifie C near es 0
t he auto- g%%?égg&l vﬁlu@i%%ilgéﬁﬁg%qgﬁh% dgm}% CBLFHL&O% pl-ersE ﬁ?&%gfgr%ag4 wher ei n
acti vat i off89ps @nKay "(’H%ﬁeref"sc Had IR g g tionst Rorgx ‘f‘é(l,at’%F reg\RﬂEV%P?‘l sai d key
i s not i nedsigokddo aftabaciar mhecmstmm@aclmectyuhu@mkfecyb@axﬂlthlcgreawsenaat"ept s and
out putss t bepdet @afd. tih HRAMBOGNER.hik ARIKE dsszARLb 8 Allatac@bjiMply catespontienst
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character tron point In t e text |sp y area. 10 77. The
syst em of hEF’éﬁ”rﬁ"’?ﬁ assygned o n user sel ection of an object for output at a
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MK OX QK ZX[ XARekrag ey, dheildfiRichidbopliaabli eea&ﬂr@eala&aluﬂlml %a& srabdrédiaatied] cal cal cajc

alcalcalc C
&3F1uv®<l\/kq%§%l»2’§g{%< pi’%%@?%’ﬁ% § %g gogigﬁ ca c asr fere ¢ r]Bca] caJ ca] ca
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@ 10%&' (Reytopid MO9/@onfarted. W@k DXt Q)ital&Q@O@C@)ted S1Es e frgf@&?&ﬁ’ﬂ@ ()-nB5D
ZX?P, ! 10%ink Jothe cldsddd§h besighed réfd Q¢ Téordinatd. UThis Wil Yok (o)dehrcés&ﬁx%&' () 3910%& () -
-10] 10%0% §c\a]E§Xécg§ tl‘s?oni]rtg {%/%nél& ﬂf ited manon rq\ Eéas on, 1y v
| 109& () - ; Gonsequen the §1;ecftheﬁg;/% 111pg e F‘ffﬁ?& 1ght reisa h gh
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I 109&' §0 - - Wdrd With the character in the corresponding position.

Also, the coordinates of the characters may be assigned to locations not shared by

1

keyboard keys or directly detectable by sensors. This allows the system to be implemented
using less costly touch screens or keyboards having a lower resolution in detecting points of
contact. It also allows the keyboard to be reconfigured according to the user’s wishes but still
35  utilizing the same physical keyboard touch screen or sensor array. For example. the common
three rows of characters in the QWERTY layout may be served with 1, 2, 3 or more rows of
sensors to reduce the keyboard’s mechanical complexity or to allow dynamic reassignment of
novel keyboard arrays. An example would be changing from 3 rows of 9 characters to 4 rows

of 7 characters. The assigned coordinate location for a given character key may thus lie
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10 0 oL s o AR %w%@md opr
I 109 ( ) flqtected and resolved. In this case, the distance from a detectable contact point and the
assigned character location is calculated by interpolating to a logical coordinate frame with a
finer resolution than that of the physical sensors.

5 In one preferred embodiment of the system, additional processing optimization is
achieved by setting a limit on how many letters in a given candidate word can be further away
from the corresponding input contact point than a preset threshold distance
(maximum_key_distance). If this preset threshold maximum_kev_distance is set to a value
other than MAX_DISTANCE_VALUE (the maximum distance value that can be calculated by

10 the distance measurement algorithm used in the system), then a second threshold
over_max_distance_limit is set to the maximum number of letters in a given candidate word
that can be further than maximum_keyv_distance from the corresponding input contact point.

Figures 4A through 4K show a flow chart of a preferred embodiment of a main routine
of the auto-correction software 212 that generates and manages a word choice list to aid the

15  user in efficiently utilizing inaccurate keystroke sequences. Figure 4A, shows the main
processing routine, which when the system is first started, at block 4105 initializes both the
word choice list and the current input sequence to an empty state. Then, at block 4110, the
system waits to receive a keystroke from the touch screen 202. Upon receipt of a keystroke, at
block 4115 the system determines whether the coordinates x/y of the received keystroke

20  contact point lie within the boundaries of the auto-correcting keyboard region 106. If not, then
the process indicated in block 4120 is carried out as shown in the flowchart of Figure 41,
wherein the system processes the specific character or function associated with the defined key
region containing contact point x/y. If at block 4115 the received keystroke contact point x/y
lies within the boundaries of the auto-correcting keyboard region 106, then at block 4130 the

25  length k of the sequence is incremented by one, and the point x/y is appended to the end of the
current input sequence as the &" input. Then at block 4140, the system sets the key_distance
table entries KDy to the squares of the Cartesian distances from the &™ input point x/y to the
nearest point on the perimeter of each key K, in auto-correcting keyboard, setting KD, to 0
when x/y is in the interior of key region K,. At block 4150, for each possible character C, that

30 s a valid character appearing in one or more words of the vocabulary modules 213, a translate
table character_map mapping each character value C, to its corresponding key K, is used to set
each element CDy of the k™ row of the character_distance table to the squared distance KD,
from k™ input x/y to the key K, corresponding to each possible character C,. This allows the
distances used in calculating the matching metric to be calculated only once (when KDy is set

35 inthe key_distance table), and the translate table character_map is likewise used only once
when the character_distance table is filled in from the kev_distance table. This allows for
greater efficiency in the large number of calculations that would otherwise be repeated in
processing the words of the vocabulary modules.
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x/y inputs can be processed in ascending order of the likelihood of matching a character
5 mapped to a key close to the x/y input. Sorting the inputs x/y to be processed in this order
tends to minimize the total amount of computation required to process the vocabulary modules
for the input sequence, since this increases the likelihood across all words that one or more x/y
inputs will be greater than maximum_kev_distance from the corresponding key before all
inputs have been processed, so that the remaining inputs need not be processed since the word
10  will be disqualified as a candidate as soon as the number of such inputs exceeds
over_max_distance_limit. Figure 4K shows a preferred embodiment of how the likelihood of
matching a character mapped to a key close to a given x/y input 1s calculated. A table
character_frequencies is included with the vocabulary modules wherein element
character_frequencies, contains the sum of the relative frequencies of all characters found as
15  the j" character of any word in the vocabulary, and which are mapped in character_map o key
K, Atblock 41110, match_probability, for the current input x/y is initialized to zero. In loop
41120, at decision block 41130, if key K, is no greater than maximum_key_distance from the
input x/y, then at block 41140 then match_probability; is incremented by the value of
character_frequencies,; divided by the distance (KD + 1), where the distance KDk is
20 incremented by 1 to avoid division by zero and to scale each character_frequencies,
appropriately. When all keys have been processed in loop 41120, then at block 41150, the
index values 1.k in array key_index are sorted in ascending order according to the values of
match_probability, that have been calculated for each input.
Returning to Figure 4A, at block 4180, a new word choice list is computed based on the
25  current input sequence of length k. Figure 4B shows a preferred embodiment for computing a
new word choice list. At block 4210, any previously computed word choice list is cleared. At
block 4220, if current input sequence includes two or more inputs, the software determines
which of the three clustering regions can be excluded from consideration based on the
coordinate locations of the first two inputs of the sequence. At block 4230, based on the
30  excluded clustering regions, of the nine possible sub-groups of each word list in the vocabulary
modules, the sub-groups of words which actually need to be processed are identified. Then, in
block 4240, only these identified sub-groups are processed in order to identify candidate words
to show in the word choice list.
Figure 4C shows how the words in the identified sub-groups are processed to build a
35  word choice list of the words that are most likely to match the user’s intention in entering an
input sequence of keystrokes consisting of contact points inside the auto-correcting keyboard
region. Block 4305 defines the limits of the loop from block 4310 through the test at block
4380 for loop termination. Block 4380 tests whether there are any more words of length £, the
current length of the input sequence, that belong to one of the identified sub-groups, that have
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less than a predetermined threshold. If so. then the word list is deemed to have been filled with
potential matches of an appropriate quality, and at block 4395 the processor returns to block
5 4260 in Figure 4B. If not, then at block 4390, the system tests whether there are any more
words of any length greater than 4. that belong to one of the identified sub-groups, that have
not yet been processed. If not. then at block 4395 the processor returns to block 4260.
Once the next word to be processed has been obtained from a vocabulary module at
block 4310, at block 4315 word_distance is set to zero so that the weighted distance from the
10 input sequence to this word can be summed into this variable. Then at block 4320,
over_max_distance _count is set to zero so that the number of letters in the word that are further
from the corresponding contact point in the input sequence than a preset maximum threshold
maximum_key_distance to this word can be counted with this variable. Then at block 4330,
the word is processed as shown in Figure 4D. Block 4410 initializes the loop counter i to 1 and
15  defines the limits of the loop from block 4420 through the test at block 4490 for loop
termination when each of the & inputs in the current sequence have been processed. At block
4420, the variable next_kev is set to the next index array value key_index,, which was sorted
according to Figure 4J so that inputs are processed starting with those for which the calculated
key_distance is most likely to exceed the threshold maximum_key distance. The loop counter i
20  isthen incremented. At block 4430, key_distance is set to the corresponding value already
calculated and stored as described above in the array CD, which contains the distance from
each contact point in the input sequence to each possible character that occurs in any word of
the vocabulary modules. At decision block 4440, if key_distance exceeds the threshold
maximum_key_distance, then at block 4450 over_max_distance_count is incremented and at
25  decision block 4455 over_max_distance_count is tested to determine if the maximum number
over_max_distance_limit of such inputs has been exceeded. If so, loop 4410 is terminated
early and the incorrect word distance, which is then returned at block 4490, is of no
consequence since this word is disqualified from further consideration. If at decision block
4440, key_distance does not exceed the threshold maximum_key_distance, or if at decision
30  block 4455, over_max_distance_count does not exceed the threshold over_max_distance_limit,
then at block 4460 key_distance is summed into the total word_distance being calculated for
the current word. This process is repeated for each contact point in the input sequence until at
decision block 4470 it is determined that all inputs have been processed. When this process
returns from block 4490, either word_distance has been correctly calculated for the current
35  word, or over_max_distance_count exceeds the threshold over_max_distance_limit, and the
current word is disqualified from further consideration.
Returning to Figure 4C at decision block 4335, over_max_distance_count is tested to
determine whether the current word is disqualified, and if so, execution proceeds to block 4380
to test whether the word processing loop 4305 should terminate. If not, at decision block 4340,
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another preferred embodiment. wrong_length_additive_factor is calculated as a function of the
difference between the number of letters in the word and the number of contact points in the
input sequence. In either case, processing returns to block 4350 where word_distance is
incremented by a fixed amount all_word_additive_factor, to prevent any word from having a
word_distance value of zero, so that the match_metric calculated for the word reflects its
relative priority in the vocabulary module’s list. At block 4355, a multiplicative factor
1dx_multiplier is calculated to use as a weighting factor in combination with the calculated
word_distance to determine the value of match_metric for the word. In the preferred
embodiment shown in Figure 4C, idx_multiplier is calculated as the bit position of the highest
bit set to 1 in a binary representation of the numeric index of the word’s ordinal position in the
list of which it is a member. This value ranges from 0 to 31, where 0 corresponds to the
highest bit position, and 31 the lowest. In block 4360, this value is incremented by 1 so the
multiplicative factor used is greater than or equal to 1 so that any non-zero word_distance will
result in a non-zero match_metric value.

If at decision block 4370 the maich_metric is less than the worst (i.e., highest)
match_metric score within the word choice list then the current word is inserted into the word
choice list. If the match_merric is greater than or equal to the worst match_metric score within
a full word choice list, than the current word is ignored. Decision block 4380 returns to block
4310 if there are any words left that have not been processed that are the same length £ as the
current input sequence. When decision block 4380 finds no more words to of length & to
process, decision block 4385 tests whether the word choice list contains a full complement of
matching words (in one preferred embodiment, a full complement consists of four words), each
of which has a match_metric value below a predetermined threshold. If at decision block 4385
it is found that that the word list does not yet contain a full complement of matching words,
then at block 4390 the system determines whether there are any words left of length greater
than the current input sequence length &, and if so, execution continues from block 4310.

Word testing continues until decision block 4385 finds that the word choice list is filled with
matching words, or until decision block 4390 finds there are no additional words to test.

Returning to Figure 4B, the word choice list is processed at block 4260. Figure 4E
shows a preferred embodiment for processing the word choice list. At block 4510, the words
selected for the word choice list are sorted 1n ascending order by word length, so that words
whosc lengthis are equal to the number of keys for the entry string will be presented as the most
likely alternatives within the word choice list. At block 4520, each group of words of the same
length is sorted in ascending order according the values of march_metric that have been
calculated for each word, so that words with lower values of match_metric are presented as the

most likely altematives.
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Words may be included in the vocabulary modules that are marked as known
misspellings, for example, words in English in which the correct order of the letters “i” and “€”
is commonly reversed. In one preferred embodiment, when such misspelled words are
identified as candidate words from the vocabulary modules and are included in the word choice

5 list, they are flagged such that they can be replaced in the word list at block 4540 with the
corresponding correctly spelled words. Similarly, words may also be included in the
vocabulary modules that are flagged as macros or abbreviations that are associated with other
strings of text to be output and/or designated functions to be executed upon selection of the
associated word. Such macros are also replaced in the word choice with the corresponding

10 associated text strings at block 4540. Block 4560 applies the proper shift states to all
characters of words within the word choice list, transforming the relevant characters into their
proper form of upper case or lower case, according to the shift state that was in effect at the
time the keystroke corresponding to each letter was performed. At block 4580 duplicate words
in the word choice list are eliminated by removing the lowest priority duplicates.

15 In accordance with another aspect of the invention, a software application
implementing the input method of the present invention is installed in an existing device.
During the installation of this application in the device, existing information files are scanned
for words to be added to the lexicon. Methods for scanning such information files are well
known in the art. As new words are found during scanning, they are added to the lexicon

20  structure as low frequency words, and as such are placed at the end of the word lists with
which the words are associated. Depending on the number of times that a given new word is
detected during the scanning, it is assigned a relatively higher and higher priority, by
promoting it within its associated list, increasing the likelihood of the word appearing in the
word selection list during information entry.

25 In accordance with another aspect of the invention, the lexicon of words has an
appendix of offensive words, paired with similar words of an acceptable nature, such that
entering the offensive word, even through Exact Typing of the locations of the letters
comprising the offensive word, yields only the associated acceptable word in the Exact Type
field, and if appropriate as a suggestion in the Word Selection List. This feature can filter out

30 the appearance of offensive words which might appear unintentionally in the selection list once
the user learns that it is possible to type more quickly when less attention is given to contacting
the keyboard at the precise location of the intended letters. Thus, using techniques that are
well known in the art, prior to displaying the Exact Type word string, the software routine
responsible for displaying the word choicc list simply compares the current Exact Type string

35  with the appendix of offensive words, and if a match is found, replaces the display string with
the associated acceptable word. Otherwise, even when an offensive word is treated as a very
low frequency word, it would still appear as the Exact Type word when each of the letters of
the word is directly contacted. Although this 1s analogous to accidentally typing an offensive
word on a standard keyboard, the system of the present invention is designed to allow and even
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encourage the user to type with less accuracy. This feature can be enabled or disabled by the
user, for example, through a system menu selection.

Those skilled in the art will also recognize that additional vocabulary modules can be
enabled within the computer, for example vocabulary modules containing legal terms. medical

5  terms, and foreign language terms. Via a system menu, the user can configure the system so
that the additional vocabulary words can be caused to appear first or last in the list of possible
words. with special coloration or highlighting. Consequently, within the scope of the appended
claims, it will be appreciated that the invention can be practiced otherwise than as specifically
described herein.

10 Returning through Figure 4B to Figure 4A, the word selection list is presented to the
user and the main routine awaits the next keystroke from the touch screen 202 at block 4110.
If, upon receipt of a keystroke, at block 4115 the system determines that the received keystroke
contact point lies outside of the boundaries of the auto-correcting keyboard region 106, then
the process of block 4120 is carried out as shown in Figure 41. Block 4910 identifies the

15  character or function associated with the defined region. If at decision block 4920 the word
choice list is empty, then block 4925 generates the character(s) associated with the defined key
region, or executes the function associated with the defined key region, and at block 4970 the
system returns to Figure 4A. If one or more words are currently displayed in the word choice
list, decision block 4930 determines if the keystroke x/y coordinate falls within the word-

20  choice list region 150. If so, at block 4935 the system processes the word selection from the
word-choice list.

In accordance with another aspect of the invention, the user presses a Space key to
delimit an entered keystroke sequence. After receiving the Space key, the disambiguating
system selects the most frequently used word and adds the word to the information being

25  constructed. The Space key is used to delimit an entered sequence.

In accordance with another aspect of the invention, the word selection list is presented
as a vertical list of candidate words, with one word presented in each row, and wherein each
row is further subdivided into regions or columns. The regions or columns define functions
related to the acceptance of the candidate string displayed in the selected row, such as

30  including or not including a trailing blank space, appending a punctuation mark or applying a
diacritic accent. The function may be applied when the user touches the row of the intended
string in the word selection list at a point contained in the region or column associated with the
desired function. When the user selects the desired candidate word by contacting the row
within certain regions or columns, the word is automatically “accepted” for output and is added

35  to the information being composed. For example, contacting a row within the region
associated with appending a trailing space immediately outputs the associated word with a
trailing space. In accordance with another aspect of the invention, one such region or column
is defined such that contacting a row within the region invokes a function which replaces the
current input sequence of actual contact points with a sequence of contact points corresponding
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to the coordinate locations of the letters comprising the word in the selected row, but without
terminating the current input sequence. As a result, the selected word appears in the selection
list as the Exact Type interpretation of the input sequence. In most cases, the selected word
also appears as the most likely word interpretation of the input sequence. although if the letters
5  ofthe word are each near those of a much more frequent word, the more frequent word will
still appear as the most likely word interpretation. This ability to re-define the input sequence
as the coordinate locations of the letters of the intended word without terminating the input
sequence enables the user to then continue typing, for exampie, a desired inflection or suffix to
append to the word. When the intended word is relatively infrequent, and especially when it is

10 seen only infrequently with the desired inflection or suffix, this feature makes it easier for the
user to type the desired infrequently occurring form of the infrequent word without needing to
carefully type each letter of the word. Only one additional selection step is required when the
uninflected form of the word is selected by contacting the associated row in the selection list in
the region associated with this feature.

15 Figure 4] shows a preferred embodiment for processing word-choice list selections,
registering contacts within regions 154, 157, or 160. Block 41010 identifies which row of the
word-choice list was contacted and the associated word. Block 41020 identifies the word-
choice list column that was contacted and the associated function F for that column. In the
preferred embodiment shown in Figure 1B, three different columns are defined: one to the left

20  of column marker 170, one to the right of column marker 172, and one between the column
markers 170 and 172. Decision block 41030 determines if the function Fo consists of
replacing the input sequence with a new set of x/y locations of the word selected, which in the
preferred embodiment shown in Figure 1B, corresponds to an x/y location to the right of
column marker 172. If so, block 41032 replaces the input sequence with the sequence of x/y

25  locations corresponding to the characters of the selected word and at block 41034 a new word
choice list is generated as shown in Figure 4B. If function F.y does not replace the input
sequence, processing of the selected word from the word choice list continues. Block 41040
adjusts the selected word’s priorities.

In accordance with another aspect of the invention, during use of the system by a user,

30 the lexicon is automatically modified by a “Promotion Algorithm” which, each time a word is
selected by the user, acts to “promote” that word within the lexicon by incrementally
increasing the relative frequency associated with that word. In one preferred embodiment, the
Promotion Algorithm increases the value of the frequency associated with the word selected by
a relatively large increment, while decreasing the frequency value of those words passed over

35 by a very small decrement. For a lexicon in which relative frequency information is indicated
by the sequential order in which words appear in a list, promotions are made by moving the
selected word upward by some fraction of its distance from the head of the list. The Promotion
Algorithm is designed to tend to avoid moving the words most commonly used and the words
very infrequently used very far from their original locations. In one preferred embodiment,

34



SI109& ()-!"y sl 109& ()-!"y s!10%& ()-!{"y s!10%& ()-! "y s!10%& ()-!h'y
s! 109%&" () - u6&) *zX9. = 10; 10%&' ()-!t!7

109%& () -M# - 110%& ()-M - 1 10%& ()-M - ! 10%& () - M +10%& () - g@iﬂﬁm
101t°3 110%|,| & ()-S!"3 "110%]|,| & ()-S!c 3 "110%b' b& ()-S!

1109 || & ()- SH10%4| & ()- 10 10 ]"[ #u$$SwU3B=

101 I M 1090V& ()-! I M 109%44& ()-!10'M 109M M & ()-! ' M 109%kM & ()-!!M 1090
D& ()-!"3 1109 0] & ()-S$9888RA%E ' 2) = 10! IAY “110%/& ()-0'Y

1 109€E& ()-0$Y10% & ()- 104| 104| 104 3;

10%4| & () - 6F10%4| & () - M2) +, . #/301wU3 = 101‘ ‘110%/&'() olu'Y

1109 /e u&' 4/

“110% / ((&,) (@ B}%@%@@f‘ aétgé}ngghe fiaﬁlll é?rema ng dlstance by q\ gh agéel(agtedqi/ony is
promoted depending on 1ts current relatlve position in the overall list. For example, words in
the middie range of the list are promoted by the largest fraction with each selection. Words
intermediate between where the selected word started and finished in the lexicon promotion are

w

effectively demoted by a value of one. Conservation of the “word list mass” is maintained, so

that the information regarding the relative frequency of the words in the list is maintained and

updated without increasing the storage required for the list.

In accordance with another aspect of the invention, the Promotion Algorithm operates

both to increase the frequency of selected words, and where appropriate, to decrease the

10 frequency of words that are not selected. For example, in a lexicon in which relative frequency
information is indicated by the sequential order in which words appear in a list, a selected word
which appears at position IDX in the list is moved to position (IDX/2). Correspondingly,
words in the list at positions (IDX/2) down through (IDX+1) are moved down one position in
the list. Words are demoted in the list when a sequence of contact points is processed and a

15  word selection list is generated based on the calculated matching metric Values, and one or
more words appear in the list prior to the word selected by the user. Words that appear higher
in the selection list but are not selected may be presumed to be assigned an inappropriately
high frequency (i.e., they appear too high in the list). Such a word that initially appears at
position IDX is demoted by, for example, moving it to position (IDX * 2 + 1). Thus, the more

20  frequent a word is considered to be, the less it is demoted in the sense that it is moved by a
smaller number of steps.

In accordance with another aspect of the invention, the promotion and demotion
processes may be triggered only in response to an action by the user, or may be performed
differently depending on the user’s input. For exampie, words that appear higher in a selection

25 list than the word intended by the user are demoted only when the user selects the intended
word by “clicking and dragging” the intended word to the foremost location within the word
selection list, using a stylus or mouse. Alternatively, the selected word that is manually
“dragged” to a higher position in the selection list may be promoted by a larger than normal
factor. For example, the promoted word is moved from position IDX to position (IDX/3).

30  Many such variations will be evident to one of ordinary skill in the art.

Figure 4F shows a preferred embodiment for adjusting the prioritization of words when
a word is picked from the word choice list. Decision block 4610 determines if the selected
word choice item is the exact-type word, that string of characters whose x/y locations happens
to correspond exactly to the sequence of contact points, which in a preferred embodiment is

35 displayed in a distinct location in the word choice list, such as in Figure 1B where the exact-
type word 154 (“rwzt” in the example shown) is separated by a solid line from other words in
the list. If the chosen word is not the exact-type word, such as items 157 or 160, at block 4620
the chosen word is promoted (as in the preferred embodiment shown in Figure 4G), and at
block 4630 each of the words that appeared in the word choice list ahead of the chosen word
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are explicitly demoted (as in the preferred embodiment shown in Figure 4H, in contrast to the
incidental demotion that may occurs to one or more words simply as a consequence of the
promotion of another word).
If at block 4610, the chosen word is determined to be the exact-type word, decision
5  block 4640 identifies if that word is a new word that is not yet included in the vocabulary
modules. If not, then at block 4650 promotes the chosen word is promoted. If the chosen
exact-type word is not yet included in the vocabuiary modules, block 4660 identifies the
appropriate word-list to which the word is to be added. Decision block 4665 identifies if space
is available within the appropriate word-list, And if not, at block 4670 the last, least likely
10 word in the appropriate word-list is deleted to make room for the word to be added. At block
4675 the new word is added as the least likely word in the appropriate word-list, then at block
4680 the newly added word is promoted without explicitly demoting the other words that
appeared in the word choice list.
Figure 4G shows a preferred embodiment of the word promotion performed in blocks
15 4620, 4650 and 4680. Block 4710 identifies the chosen word’s position within its word-list,
and assigns idx that position value. Block 4720 defines new_idx as one half of the value of idx,
specifying a position in the list halfway from the current position to the head of the list (the
position of the word deemed to be most likely to be selected). Block 4730 demotes atl words
in positions between idx and new_idx by one position, filling the word’s old position at idx and
20  making room for the word at new_idx. Block 4740 then promotes the chosen word by
inserting it back into the list at position new_idx. Note that this preferred method of promotion
essentially has the effect of decrementing by 1 the idx_multiplier calculated for the word at
block 4355.
Figure 4H shows a preferred embodiment of explicit word demotion performed in
25  block 4635. Block 4810 identifies the explicitly demoted word’s position within its word-list,
and assigns Zdx that position value. Block 4820 defines new_idx as double the value of idx plus
one. Decision block 4830 compares the value of new_idx to the total number of words in the
word-list. If new_idx is greater than the total number of words in the word-list, Block 4835
sets new_idx equal to the value of the number of words in the word-list, since a word can be
30 demoted no further than the end of the list. Block 4840 promotes all words in positions
between idx and new_idx by one position, filling the word’s old position at :dx and making
room for the word at new_idx. Block 4850 then demotes the chosen word by inserting it back
into the list at position new :dx. Note that this preferred method of demotion essentially has
the effect of incrementing by 1 the idx_multiplier calculated for the word at block 4355.
35 Figures 5A through SE are schematic views showing a sequence of character inputs as
an illustrative example of entering a word on the preferred embodiment of a portable computer
102 incorporating a reduced auto-correcting keyboard system 100 formed in accordance with
the present invention as shown in Figures 1A and 1B. Portable computer 102 contains a
reduced keyboard 105 implemented on a touch screen display 103, which is used to generate
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text to be output to text display region 104,

Figure 5A shows the location 510 of the first keystroke of a sequence of keystrokes
corresponding to the entry of the word “text.” In response to the keystroke 501, the auto-
correcting keyboard system displays the word choice list region 150 super-imposed on top of

5  thetext region 104, showing a list of words and other interpretations corresponding to the
keystroke. In this example, the coordinate location 510 of the keystroke is physically nearest
coordinate location associated with the letter “r.” The word choice list includes “R” 511 as the
default choice, shown in the word choice list in the position nearest the auto-correcting
keyboard region 106. Since the letter “’, when it occurs as a “word” that is only one letter in

10 length, is found more frequently in upper case (such as when “R” appears as an initial included
as part of a person’s name), “R” is offered in the word choice list in upper case. This is in
accordance with the aspect of the present invention wherein information regarding the
capitalization of each word is stored along with the word in the vocabulary modules so that the
word can be presented in a preferred form of capitalization without requiring the user to

15  activate keys (such as a Shift key) to specify the capitalization of the word entered. The word
choice list shows “are™ 512 as the next most likely choice, in accordance with the aspect of the
present invention wherein a word or symbol may be associated with an arbitrary sequence of
one or more letters, such that when the associated sequence of letters is entered by the user, the
word or symbol is offered as a choice in the word choice list. In this example, the word “are”

20  is associated as a “macro” expansion of the single letter “r”” which is pronounced the same in
English. Similarly, the word choice list shows “®” 513 as the third most likely choice, where
this symbol has been included in the vocabulary modules based on the logical association with
the letter “r.” The word choice list shows “a” 514 as the fourth most likely choice, where “a”
is a very commonly occurring word of one letter, so that it appears as a candidate in the word

25  choice list even though the coordinate location associated with the letter “a” is relatively
distant from contact location 501. Above these choices is the exact type region displaying “r”
515 as an option for selection, since the coordinate location associated with the letter “r” is
closer than that of any other letter to coordinate location 510 of the keystroke.

Figure 5B shows the location 520 of the next keystroke, nearest to the coordinate

30 location associated with the letter “w.” The word choice list includes *“re” 521 as the default
choice, “Re” 522 as the next most likely choice, “ra” 523 as the third most likely choice and
“Rs” 524 as the fourth most likely choice. Above these choices is the exact type region
displaying “rw” 525 that is an option for selection.

Figure 5C shows the location 530 of the next keystroke, nearest to the coordinate

35 location associated with the letter “z.” The word choice list includes “tax’ 531 as the default
choice, “Rex™ 532 as the next most likely choice, “fax™ 533 as the third most likely choice and
“was” 534 as the fourth most likely choice. Above these choices is the exact type region
displaying “rwz’ 535 that is an option for selection.
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Figure 5D shows the location 540 of the next keystroke, very near the coordinate
location associated with the letter “t.” The word choice list includes “text” 541 as the default
choice, “year” 542 as the next most likely choice, “rest” 543 as the third most likely choice and
“fact” 544 as the fourth most likely choice. Above these choices is the exact type region
displaying “rwzt” 545 that is an option for selection. The word “text” is to be entered as the
next word.

Figure SE shows the next keystroke at 550, in the region designated as the “space” key.
The space key is outside of the auto-correcting keyboard region 106, and thus can be
unambiguously associated with a specific function. The space key acts to accept the default
word “text” 541 and enters the word “text” 542 in the text output region 104 at the insertion
point 107 in the text being generated where the cursor was last positioned. Simultaneously, the
current input sequence is cleared, and the word choice list display is removed from the display
screen 103 of the portable computer 102 so that the text output region 104 is unobscured.

While the preferred embodiment of the invention has been illustrated and described, it
will be appreciated that various changes can be made therein without departing from the spirit
and scope of the invention. For example, those skilled in the art will appreciate that the
keyboard 105 and its auto-correcting keyboard region 106 may be configured in various ways,
and may have a varying number of explicit function keys 108 - 122. The auto-correction
technique disclosed herein is equally applicable to keyboards of different sizes, and to
traditional mechanical keyboards of various sizes as well as touch-panel and touch-screen
based keyboards such as the one described in the preferred embodiment. The specific format
of the word choice list 150, such as the number of word choices presented, the arrangement of
the word choices, and the functions associated with different areas of the word choice list may
be changed. For example, those skilled in the art will appreciate that the function that consists
of replacing the input sequence with a new set of x/y locations of the word selected could be
omitted in certain applications. Furthermore, the specific algorithms used in promoting and
demoting words within the vocabulary modules could also be altered. For example, a selected
word could be promoted by moving it % of the distance to the head of its list rather than the
factor of % used in the preferred embodiment described above.
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1. A text entry system comprising:

(a) a user input device comprising a touch sensitive surface including an auto-
correcting keyboard region comprising a plurality of the characters of an alphabet, wherein
each of the plurality of characters corresponds to a location with known coordinates in the

5  auto-correcting keyboard region. wherein each time a user contacts the user input device within
the auto-correcting keyboard region, a location associated with the user contact is determined
and the determined contact location is added to a current input sequence of contact locations;

(b)  amemory containing a plurality of objects, wherein each object is further
associated with a frequency of use;

10 (c)  anoutput device with a text display area; and

(d)  aprocessor coupled to the user input device, memory, and output device, said

processor comprising:
(i) a distance value calculation component which, for each determined
contact location in the input sequence of contacts, calculates a set of distance values between
15  the contact locations and the known coordinate locations corresponding to one or a plurality of
characters within the auto-correcting keyboard region;
(i)  aword evaluation component which, for each generated input sequence,
identifies one or a plurality of candidate objects in memory, and for each of the one or a
plurality of identified candidate objects, evaluates each identified candidate object by
20  calculating a matching metric based on the calculated distance values and the frequency of use
associated with the object, and ranks the evaluated candidate objects based on the calculated
matching metric values; and
(ili)  a selection component for identifying one or a plurality of candidate
objects according to their evaluated ranking, presenting the identified objects to the user, and
25  enabling the user to select one of the presented objects for output to the text display area on the
output device.

2. The text entry system of claim 1., wherein:

(a)  each of the plurality of objects in memory is further associated with one or a
plurality of predefined groupings of objects; and

30 (b)  the word evaluation component, for each generated input sequence, limits the
number of objects for which a matching metric is calculated by identifying one or a plurality of
candidate groupings of the objects in memory, and for one or a plurality of objects associated
with each of the one or a plurality of identified candidate groupings of objects, calculates a
matching metric based on the calculated distance values and the frequency of use associated

35  with each candidate object, and ranks the evaluated candidate objects based on the calculated
matching metric values.

3. The system of claim 1, wherein the characters of the alphabet are arranged on
the auto-correcting keyboard region in approximately a standard “QWERTY” layout.

4, The system of claim 3, wherein the width to height ratio of the auto-correcting
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The system of clalm 3, wherein the width to height ratio of the auto-correcting
keyboard region is less than 2 to 1.

6. The system of claim 3, wherein one or a plurality of the characters arranged on
the auto-correcting keyboard region are illegible.

7. The system of claim 1, wherein said auto-correcting keyboard region includes
one or a plurality of known locations associated with one or a plurality of punctuation
characters, wherein said memory includes one or a plurality of objects in memory which
include one or a plurality of the punctuation characters associated with locations in said auto-
correcting keyboard region.

8. The system of claim 1, wherein objects in memory are further associated with
one or a plurality of modules, wherein each module comprises a set of objects with one or a
plurality of common characteristics.

9. The system of claim 8, wherein the text entry system comprises a module
selector whereby a user can determine which modules are to be evaluated by the word
evaluation component in order to identify candidate objects.

10.  The system of claim 8, wherein the plurality of modules comprises word stem
modules and suffix modules, wherein each word stem module comprises a logical organization
of uninflected word stem objects, and wherein each suffix module comprises a logical
organization of suffixes which can be appended to word stems to form inflected words,
whereby
each word stem module is associated with one or a plurality of suffix modules, whereby
whenever the word evaluation component calculates a matching metric value for a given word
stem in a given word stem module with respect to an initial sequence of contacts within an
input sequence such that the calculated matching metric value ranks higher than a
predetermined threshold, the word evaluation component evaluates the remaining contacts of
the input sequence with respect to the associated suffix modules, whereby whenever the word
evaluation component calculates a matching metric value for a given suffix in one of said
associated suffix modules that ranks higher than a second predetermined threshold, said suffix
is appended to said word stem to form a completed word corresponding to a matching metric
value that is a function of said determined word stem matching metric value and said
determined suffix matching metric value.

11. The system of claim 1, wherein the word evaluation component calculates the
matching metric for each candidate object by summing the distance values calculated from
each contact location in the input sequence to the location assigned to the character in the
corresponding position of the candidate object, and applying a weighting function according to
the frequency of use associated with the object.

12.  The system of claim 11, wherein each character of the alphabet associated with
the auto-correcting keyboard region is assigned a Cartesian coordinate and wherein the
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distance value calculation component calculates the distance between the contact location and
the location corresponding to a character according to standard Cartesian coordinate distance
analysis.

13.  The system of claim 11, wherein each character of the alphabet associated with
the auto-correcting keyboard region is assigned a Cartesian coordinate and wherein the
distance value calculation component calculates the distance between the contact location and
the location corresponding to a character as the square of the standard Cartesian coordinate
distance.

14.  The system of claim 11, wherein the distance values are placed in a table.

15.  The system of claim 11, wherein each location on the auto-correcting keyboard
region is defined by a horizontal and a vertical coordinate, and wherein the distance value
between a contact location and the known coordinate location corresponding to a character
comprises a horizontal and a vertical component, wherein the vertical component is adjusted
by a weighting factor in calculating the distance of the contact location from the character.

16.  The system of claim 11, wherein the frequency of use associated with each
candidate object in memory comprises the ordinal ranking of the object with respect to other
objects in memory, wherein an object associated with a higher relative frequency corresponds
to a numerically lower ordinal ranking.

17.  The system of claim 16, wherein the frequency weighting function applied by
the word evaluation component to the summed distance values for a candidate object
comprises multiplying the sum of the distance values by the base 2 logarithm of the ordinal
ranking of the object.

18.  The system of claim 11, wherein the word evaluation component adds an
increment value to the sum of the distance values prior to applying a weighting function
according to the frequency of use associated with the candidate object.

19.  The system of claim 18, wherein the increment value is a fixed value that is
approximately twice the average distance between adjacent locations on the auto-correcting
keyboard region corresponding to characters.

20.  The system of claim 2, wherein objects in memory are stored such that objects
are classifted into groupings comprising objects of the same length.

21.  The system of claim 20, wherein the word evaluation component limits the
number of objects for which a matching metric is calculated by initially identifying candidate
groupings of objects of the same length as the number of inputs in the input sequence.

22.  The system of claim 21, wherein if fewer than a threshold number of candidate
objects are evaluated to have a matching metric score better than a threshold value, the word
evaluation component identifies candidate groupings of objects of progressively longer lengths
and calculates the matching metric for the objects in the identified groupings until said
threshold number of candidate objects are evaluated to have a matching metric score better
than said threshold.

41

AN



11" $F10%Z& ()- 10 10 10S;10%& ()-!", !'10%& ()-O'u’, !'10%& ()-0",
110% & ()-0; 0iwU3g\= 1 ! 110%n& ()- !110%j& ()- !mlovg@a ()-! "I
“110%[& ()-1v' ] 1109%Z& ()-!1 “1109RR& ()-j mopz[PE: 1 ! 10Z 10Z 10Z@
1092Z& ()-! F(!10%x& ()-& ~F(!10%6s6& ()-& F(!10%s& ()-&9' '20APR 2003 p} @
[OPE: 1 !'!"M 10%UU& ()-& "M 10%UJU& ()-& Z° M 10%JU& () - & uM 10%& ()-& -10%
U& () - &$F10% U& () - @}WX9PE: 1 1s310% U&' ()-f210%

U& ()-1 "M 10%& & & ()-& "M 10%x& ()-& "M 10%RUEU& ()-& “M 109 Ul U&' ()- & ~_

23. The system of claim 22, wherein the word evaluation component calculates the
matching metric for each candidate object by summing the distance values calculated from
each contact location in the input sequence to the location assigned to the character in the
corresponding position of the candidate object and adding an increment value, and applying to

5 this sum a weighting function according to the frequency of use associated with the object, and
wherein the increment value added to the sum of the distance values is a value that is based on
the difference between the number of characters in the candidate object and the number of
inputs in the current input sequence.

24,  The system of claim 2, wherein the word evaluation component calculates the

10 matching metric for each candidate object by summing the distance values calculated from
each contact location in the input sequence to the location assigned to the character in the
corresponding position of the candidate object, and applying a weighting function according to
the frequency of use associated with the object.

25.  The system of claim 24, wherein the frequency of use associated with each

15  candidate object in memory comprises the ordinal ranking of the object with respect to other
objects in one or a plurality of sub-groupings in memory with which said object is associated,
wherein an object associated with a higher relative frequency corresponds to a numerically
lower ordinal ranking.

26. The system of claim 24, wherein for each calculated distance value between a

20  contact location in the input sequence and the known coordinate location corresponding to a
character within the auto-correcting keyboard region wherein said calculated distance exceeds
a threshold distance value, for each object in memory in which said character occurs at a
position in the sequence of the characters of said object corresponding to the position of said
contact location in said input sequence, said object is ranked by the word evaluation

25 component as an object that is excluded from presentation to the user for selection.

27.  The system of claim 26, wherein one or a plurality of the identified candidate
groupings of the objects in memory comprise objects that are excluded from presentation to the
user for selection, wherein at least one of the calculated distance values included in the
calculated sum of distance values for each object in said one or identified candidate groupings

30 of objects exceeds a threshold distance value.

28.  The system of claim 27, wherein the auto-correcting keyboard region is
separated into two or more predefined clustering regions, each of which contains the known
locations of one or a plurality of characters, and wherein each objects 1n memory is assigned to
a predefined group according to which of said two or more predefined clustering regions

35  contain the known locations corresponding to one or a plurality of the initial characters of said
object.

29.  The system of claim 28, wherein the auto-correcting keyboard region is
separated into three predefined clustering regions, and wherein each object in memory is
assigned to one of nine predefined groupings based which of the three predefined clustering
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regions contain the known locations corresponding to each of the first two characters of said
object.

30.  The system of claim 1, wherein for each character corresponding to a known
location in the auto-correcting keyboard region, a region is predefined around one or a plurality

5  of said known locations wherein the distance between an input contact location falling within
said predefined region and the known character location within said predefined region is
calculated as a distance of zero.

31.  The system of claim 30, wherein the relative sizes of said predefined regions
correspond to the relative frequencies of occurrence of the characters associated with the

10 known locations within said predefined regions.

32.  The system of claim 30, wherein said predefined region around the known
location of a character corresponds to a displayed key on the touch screen.

33.  The system of claim 1, wherein at least one of the locations with known
coordinates in the auto-correcting keyboard region corresponds to a plurality of characters, one

15  or a plurality of which include various diacritic marks, wherein the plurality of characters
comprise variant forms of a single base character, and wherein objects in memory are stored
with their correct accented characters.

34.  The system of claim 1, wherein the selection component presents the identified
orne or a plurality of candidate objects for selection by the user in a candidate object list in the

20  text display area.

35.  The system of claim 34, wherein the selection component identifies the highest
ranked candidate object and presents the identified object in the candidate object list in the
position nearest to the auto-correcting keyboard region.

36. The system of claim 1, wherein a user selection of a character that is associated

25  with a contact outside of the auto-correcting keyboard region accepts and outputs the
determined highest ranked candidate object at a text insertion point in the text display area
prior to outputting the selected character at the text insertion point in the text display area.

37.  The system of claim 1, wherein user selection of an object for output at a text
insertion point in the text display area terminates the current input sequence such that the next

30 contact within the auto-correcting keyboard region starts a new input sequence.

38.  The system of claim 1, wherein the selection component detects a distinctive
manner of selection that is used to select a candidate object, and wherein upon detecting that an
object has been selected through said distinctive manner, the system replaces the current input
sequence of actual contact locations with an input sequence of contact locations corresponding

35 to the coordinate locations of the characters comprising the selected object, and wherein a next
contact in the auto-correcting keyboard region is appended to the current input sequence.

39. The system of claim 1, wherein the word evaluation component determines, for
each determined contact location in each input sequence of contact locations, the closest
known location corresponding to a character, and constructs an exact typing object composed
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of said determined corresponding characters in the order corresponding to the input sequence
of contact locations.

40.  The system of claim 39, wherein for each input sequence of contact locations,
the selection component presents said exact typing object to the user for selection.

5 4]1.  The system of claim 40, wherein when the user selects said exact typing object
for output to the text display area on the output device and said exact typing object is not
aiready included as one of the objects in memory, said exact typing object is added to the
memory.

42.  The system of claim 40, wherein prior to displaying said exact typing object to

10 the user for selection, the selection component compares the exact typing object to a database
of offensive objects, each of which is associated with an acceptable alternative object for
display, and if a match is found, replaces the exact typing object with the associated acceptable
object for presentation to the user.

43.  The system of ciaim 1, wherein the selection component identifies the highest

15 ranked candidate object and presents the identified object at the text insertion point in the text
display area on the output device.

44,  The system of claim 43, wherein the text entry system includes a select key
region associated with an object selection function, wherein when said select key region is
contacted, the object presented at the text insertion point in the text display area on the output

20  device is replaced with next highest ranked object of the identified one or a plurality of
candidate objects.

45. The system of claim 1, wherein the text entry system includes a delete key
region associated with a delete function, wherein when the current input sequence includes at
least one contact and said delete key region is contacted, the last input contact from the current

25  input sequence of contacts is deleted, without terminating the current input sequence.

46.  The system of claim 1, wherein the text entry system includes an Edit Word key
region associated with an Edit Word function, wherein when no current input sequence exists
and said Edit Word key region is contacted,

when the text insertion point in the text display area on the output device is contained

30  within a previously output word, the system establishes a new current input sequence
consisting of a sequence of contact locations corresponding to the coordinate locations
associated with the characters of said word, and

when the text insertion point in the text display area on the output device is located
between two previously output words, the system establishes a new current input sequence

35 consisting of a sequence of contact locations corresponding to the coordinate locations
associated with the characters of the word adjacent to the text insertion point, and

wherein the text entry system processes said new current input sequence and
determines a corresponding ranking of new candidate objects, and

wherein selection of one of the new candidate objects replaces the previously output
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sequence.

The system of claim 1, wherein as the user enters an input sequence by
performing a sequence of contact actions within the auto-correcting keyboard region, the
processor determines the location associated with each user contact action by recording each
contact action in the sequence as an indexed primary set of a fixed number of two or more
regularly spaced contact points along the path traced out by the user contact action, and by
assembling two or more corresponding secondary sets of contact points by taking, for each of
the two or more possible primary index values, the sequence of contact points having the same
index value, one from each recorded indexed primary set of contact points, and by determining
with respect to each word that is selected by the user for output, a minimizing primary index
value that identifies the assembled secondary set of contact points for which the calculated
distance between the assembled secondary set of contact points and the known locations
corresponding to the characters of the selected word is minimized, and whereby for a next
input sequence of user contact actions, the distance value calculation component calculates
distance values based on a sequence of contact locations determined as the secondary set of
contact point locations assembled from said next input sequence of contact actions
corresponding to the determined minimizing primary index value.

48.  The system of claim 47, wherein for a plurality of user input sequences, the
distance value calculation component computes a running average of the distance calculations
for each of the two or more assembled secondary sets corresponding to the two or more
primary index values, and whereby for a next input sequence of contact actions, the distance
value calculation component calculates distance values based on a sequence of contact
locations determined as the secondary set of contact point locations assembled from said next
input sequence of contact actions corresponding to the minimizing primary index value
determined with respect to said computed running averages.

49.  The system of claim 48, wherein for each primary index value, the distance
value calculation component computes a running average of the horizontal and vertical
components of the offset of the coordinate location corresponding to each character of each
selected word with respect to the coordinate location of each corresponding recorded indexed
contact point, and wherein in performing distance calculations for the word evaluation
component, the distance value calculation component adjusts the horizontal and vertical
coordinates of each recorded indexed contact point by an amount that is a function of the
average horizontal and vertical offsets computed with respect to the corresponding primary
index value.

50. The system of claim 1, wherein for each input contact location, the distance
value calculation component computes a running average of the horizontal and vertical
components of the offset of the coordinate location corresponding to each character of each
selected word with respect to the coordinates of each corresponding input contact location, and
wherein in performing distance calculations for the word evaluation component, the distance
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51.  The system of claim 1, wherein the processor further a stroke recognition
5 component that determines for each user contact action within the auto-correcting keyboard
region whether the point of contact is moved less than a threshold distance from the initial
contact location prior to being lifted from the touch sensitive surface, and whereby
when the point of contact is moved less than a threshold distance from the initial
contact location prior to being lifted from the touch sensitive surface, the stroke recognition
10 component determines that the user contact is a tap contact, and the location determined to be
associated with the user contact is added to the current input sequence of contact locations to
be processed by the distance value calculation component, the word evaluation component, and
the selection component, and whereby
when the point of contact is moved greater than or equal to a threshold distance from
15 the initial contact location prior to being lifted from the touch sensitive surface, the stroke
recognition component determines that the user contact is one of a plurality of stroke contacts
that are associated with known system functions, and classifies the stroke contact as one of the
plurality of predefined types of stroke contacts.
52.  The system of claim 1, wherein when a threshold number of contact locations in
20  the input sequence are further than a threshold maximum distance from the corresponding
character in the sequence of characters comprising a given candidate object, said object is
identified as no longer being a candidate object for the selection component.
53.  The system of claim 1, wherein the processor further comprises a frequency
promotion component for adjusting the frequency of use associated with each object in
25  memory as a function of the number of times the object is selected by the user for output to the
text display area on the output device.
54. The system of claim 53, wherein the frequency of use associated with each
object in memory comprises the ordinal ranking of the object with respect to other objects in
memory, wherein an object associated with a higher relative frequency corresponds to a
30  numerically lower ordinal ranking, and wherein when an object is selected for output by the
user, the frequency promotion component adjusts the ordinal ranking associated with said
selected object by an amount that is a function of the ordinal ranking of said object prior to said
adjustment.
55.  The system of claim 54, wherein the function used by the frequency promotion
35 component to determine the amount by which the ordinal ranking associated with a selected
object is adjusted reduces said amount for objects with ordinal rankings that are associated
with relatively higher frequencies of use.
56.  The system of claim 53, wherein the frequency promotion component analyzes
additional information files that are accessible to the text entry system to identify new objects
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text entry system, and wherein said newly identified objects are added to the objects in
memory as objects that are associated with a low frequency of use.

57.  The system of claim 56, wherein the frequency of use associated with a newly

5 identified object that is added to the objects in memory is adjusted by the frequency promotion
component as a function of the number of times that the newly identified object is detected
during the analysis of said additional information files.

58.  The system of claim 2, wherein the processor further comprises a frequency
promotion component for adjusting the frequency of use associated with each object in

10 memory as a function of the number of times the object is selected by the user for output to the
text display area on the output device.

59.  The system of claim 58, wherein when an object is selected by the user for
output to the text display area on the output device, the frequency promotion component
increases the value of the frequency associated with the selected object by a relatively large

15  increment, and decreases by a relatively small decrement the frequency associated with
unselected objects that are associated with the same grouping as the selected object.

60.  The system of claim 1, wherein information regarding the capitalization of one
or a plurality of objects is stored along with the objects in memory and wherein
the selection component presents each identified object in a preferred form of capitalization

20  according to the stored capitalization information.

61.  The system of claim 1, wherein one or a plurality of objects in memory are
associated with a secondary object in memory comprising a sequence of one or a plurality of
letters or symbols, and wherein when the selection component identifies one of said objects for
presentation to the user based on the matching metric calculated by the word evaluation

25  component, the selection component presents the associated secondary object for selection.

62. A text entry system comprising:

(a) a user input device comprising a keyboard constructed with mechanical keys
including an auto-correcting keyboard region comprising a plurality of keys, each
corresponding to a character of an alphabet and each at a known coordinate location, wherein

30  each time a user activates one or a plurality of adjacent keys in the auto-correcting keyboard
region within a predetermined threshold period of time to generate a key activation event, a
determined location corresponding to the key activation event is appended to a current input
sequence of the determined locations of the key activation events;

(b)  amemory containing a plurality of objects, wherein each object is a string of

35 one or a plurality of characters forming a word or a part of a word, wherein each object is
further associated with a frequency of use;

() an output device with a text display area; and

(d) a processor coupled to the user input device, memory, and output device, said
processor comprising:
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activation event location in the input sequence of key activation events, calculates a set of
distance values between the key activation event location and the known coordinate locations
corresponding to one or a plurality of keys within the auto-correcting keyboard region;
5 (i)  a word evaluation component which, for each generated input sequence,
identifies one or a plurality of candidate objects in memory, and for each of the one or a
plurality of identified candidate objects, evaluates each identified candidate object by
calculating a matching metric based on the calculated distance values and the frequency of use
associated with the object, and ranks the evaluated candidate objects based on the calculated
10  matching metric values; and
(iii)  a selection component for identifying one or a plurality of candidate
objects according to their evaluated ranking, presenting the identified objects to the user, and
enabling the user to select one of the presented objects for output to the text display area on the
output device.
15 63.  The text entry system of claim 62, wherein;
(a) each of the plurality of objects in memory is further associated with one or a
plurality of predefined groupings of objects; and
(b)  the word evaluation component, for each generated input sequence, limits the
number of objects for which a matching metric is calculated by identifying one or a plurality of
20  candidate groupings of the objects in memory, and for one or a plurality of objects associated
with each of the one or a plurality of identified candidate groupings of objects, calculates a
matching metric based on the calculated distance values and the frequency of use associated
with each candidate object, and ranks the evaluated candidate objects based on the calculated
matching metric values.
25 64. The system of claim 62, wherein the keys associated with the characters of the
alphabet are arranged in the auto-correcting keyboard region in approximately a standard
“QWERTY™ layout.
65.  The system of claim 62, wherein when a key activation event is detected
comprising the simuitaneous activation of a plurality of adjacent keys in the auto-correcting
30 keyboard region, a location corresponding to said key activation event is determined as a
function of the locations of the simultaneously activated keys, and said determined location is
appended to the current input sequence of the locations of the key activation events.
66.  The system of claim 65, wherein the function used to determine the location of
said key activation event comprises the computation of the location corresponding to the center
35 of'the locations of the simultaneously activated keys.
67.  The system of claim 66, wherein the function used to determine the location of
said key activation event comprises the computation of the location corresponding to the
weighted center of gravity of the locations of the simultaneously activated keys, wherein the
weights associated with each of the keys in the auto-correcting keyboard region correspond to
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the relative frequencies of occurrence of the characters associated with the keys, wherein said
relative frequencies are determined with respect to the frequencies of occurrence of the
characters in the objects in memory.

68.  The system of claim 62, wherein when a key activation event is detected

S comprising the activation of a plurality of adjacent keys in the auto-correcting keyboard region
within a predetermined threshold period of time, wherein at all times during said key activation
event at least one of said plurality of adjacent keys is activated and wherein at any moment
during said key activation event that any subset of said plurality of keys is simultaneously
activated, said simultaneously activated subset of keys comprises keys that are contiguously

10 adjacent, a location corresponding to said key activation event is determined as a function of
the locations of the entire plurality of adjacent keys detected during said key activation event,
and said determined location is appended to the current input sequence of the locations of the
key activation events.

69.  The system of claim 68, wherein the function used to determine the location of

15  said key activation event comprises the computation of the location corresponding to the center
of the locations of the simultaneously activated keys.

70.  The system of claim 69, wherein the function used to determine the location of
said key activation event comprises the computation of the location corresponding to the
weighted center of gravity of the locations of the simultaneously activated keys, wherein the

20  weights associated with each of the keys in the auto-correcting keyboard region correspond to
the relative frequencies of occurrence of the characters associated with the keys, wherein said
relative frequencies are determined with respect to the frequencies of occurrence of the
characters in the objects in memory.

71.  The system of claim 62, wherein said auto-correcting keyboard region includes

25 one or a plurality of keys associated with one or a plurality of punctuation characters, wherein
said memory includes one or a plurality of objects in memory which include one or a plurality
of the punctuation characters associated with keys in said auto-correcting keyboard region.

72. The system of claim 62, wherein the word evaluation component calculates the
matching metric for each candidate object by summing the distance values calculated from

30  determined location in the input sequence to the known location of the key corresponding to
the character in the corresponding position of the candidate object, and applying a weighting
function according to the frequency of use associated with the object.

73.  The system of claim 62, wherein at least one of the keys in the auto-correcting
keyboard region corresponds to a plurality of characters, one or a plurality of which include

35  various diacritic marks, wherein the plurality of characters comprise variant forms of a single
base character, and wherein objects in memory are stored with their correct accented
characters.

74.  The system of claim 62, wherein the selection component presents the identified
one or a plurality of candidate objects for selection by the user in a candidate object list in the
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ranked candidate object and presents the identified object in the candidate object list in the
position nearest to the auto-correcting keyboard region.

5 76.  The system of claim 74, wherein activation of a key that is associated with a
character, wherein said key is not included within the auto-correcting keyboard region, accepts
and outputs the determined highest ranked candidate object at a text insertion point in the text
display area prior to outputting the selected character at the text insertion point in the text
display area.

10 77.  The system of claim 74, wherein user selection of an object for output at a text
insertion point in the text display area terminates the current input sequence such that the next
key activation event within the auto-correcting keyboard region starts a new input sequence.
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