"#3$%3eBC<<=L@X@B6BTBCX UNAMBI GUOUS TEXT | NPUT METHOD FOR TOUCH SCREENS
AND REDUCED KEYB SYSTEMS FI.ELD OF THE | NVENTION This invention rel ates
to una M Wﬂ nputting for screens with sensor, sen S Oor pen
based m any keyboard systens or arrangerrent of ﬂﬂﬁ mw
al so al | owsq$oy an unanbi guous text-inputting systemto be’i

seam essly for reduced keyboard systensf e.g. TenQO (Si ngaporéG‘P@?@*ent
Application 200202021-2), to conpl enment the anbi guous keystroke mnet hods

modes. bet v MRS AP NSNS Em 10U SHREENSURNBHEROBER, ™ T, «

invention is also especially reKEYBODARDSYSTEMS screen or soft-key
text-inputting applications in nobile devices, nobile phones, handhel ds,
PDAs, pocket conputers, tablet PCs, sensor pads or any pen-based and even
virtual kemeesy OF THE NVENTBONKGROUND The growt h of PDAs, handhel ds and
nobi | e devi ces has been nothing short of phenonenal. Al nost everywhere you
turn and everyone is carrying a nobile device of sorts. One of the advents

of the new era'ﬂh‘is ﬁ\b&tﬁiﬂr@%té%fto%hhﬂ%ubﬁéiexb—ﬁﬁﬂﬁm@qmé‘r%w%en@ﬂ}s' ne text
based communi cation, started with the conputers and the Internet and

conti nued $E5SEEPRISHRIREHbased 'M“}Sdﬂlﬁ@r@)@%ﬁdt%{s@ﬁ&qr ussgementsr vi ce
('SMB) . En%ﬂaréaeeowag,odﬂo&e%roar{ MMy gg}stnh&ﬁﬁﬁgogsi@ﬁ gé h personal and

busi ness purposes an act ectro ices are getting snmaller, have
nmor e functimpiemented ambselyrﬁqrrreducﬂdd@ya@erd sysﬂemsSeegTeeGOdSmapor@n headed

by mobile QEHFRWIW%&%@EPQT 18 88mB H%%Etrfé%{;ﬁé&k &%‘mbfhoﬁ%s'“ have

online text based conmunication 1'n one orm or ano enal
or i nst antwithens hgving tq hawe additonBbbuttamst softlrys, ormnihcbﬁssteabhpageadnges has

keyboar o oo SfRRugRext o fian Wafnidtsle B8l M find TREMISIBEE by ect
':1 g ngi,\; |hte Ir nalaq»eepecr);ellllty:rglt:uaﬂt fhrgg?ﬂase?eﬁosmfemyttg)ltt-lapmttulng)hpplmatumsrmen usi ng
scri bbl i nd%bﬁ% (o gegdn}oggf,pﬂ@egﬁﬁmq@!% Eﬁfgnﬁ?ﬁk B%Prsk@?’@% but t ons

bei ng r eprsseot pabor anypetrbaded laat @ven bmhmbmcaystemmrom ses display
areas whil e penbased scribbling (handwiting) though seem ngly "nore

natural " is slow and not accurate enough to fulfil high user expectations.
However, the ultimate bottleneck of handwiting input lies in the human
handwiting.speed |imt. is very difficult to wite legibly at a high
speed. Spegﬁ QUNL; | ency wi se, keyboard entry is still the fastest and

nost conveni ent for text based conmunication. Thus, with the heavy and
i ncreasing demand for online text based communication, many device

manuf act urers arhe grewieef RIA% SirRgheldsand Robile devices kasheendatrnyshery8bar d.
The mini at pﬁ&oh%mpamosttémmevé %@{dny aR@ BV bIYis daﬁziﬁﬁsa st d&idee

desired for anything nore than caSual text input as ys are too small
and too cl¥ferisogeeipéihe alveatsss ths new pea 'SMWQGOR@W@G#%? b??@@ems usi ng
predictive ,lcgﬁqﬁ €s because
of the Ii mc%rﬁﬁlgn 0 'g{ggg?égﬁgg%rgéer&ﬁ ﬁl?%%dr{l‘é) tw?ﬁ ?&Epem aér]?jses when
keying in kherlutgmerﬁand&oetlm@d tp gein asceptance amd pegulasity whaﬁ_mgé\/lwaagh usual |y
requires [ e.
non- predi c |ve ggmﬁaé&aﬂb%ﬁ g)%?éétb%rﬁ?cs e lr‘r’ﬂ%t%oﬁ?grpﬁdgfﬁ)%'tv%naeaygt r oke
met hods. Ebaaambses)tmposeb@nd@pmpaotﬂ&ttqmnwewmmigthiogsmaﬂem havepmoraret hods

of nmufti-t e descri bed
" U's.  palRoigidt e 3Sa el P sbLB SueioBiRRBs fbubob S e
There haveprhmmls Iwmdhelds BRDiAs rgot potketicompotars isrthatit gusthsavtaemhne teptit ti ng for
bot h pen- bgse Hﬁ“ od .and educed oard s | i ke, incor oratl ng a
forward pr ‘é’H&? o0 i gpe ‘P{H'?fe?{“’ﬁﬁ 85‘3 or ifStE RS DI ens
wi th pen-b@eied tap nmethods are that they still reqwre tappi ng on virtual
buttons that are too small for accurate inputting thus creating frustration
when frequently tapping on the wong key and necessitating a consi derable
amount of concentration and focus



3 when tapping. Thus, it is not surprising that users are currently using
nobi | e textbased applications |ike emails and word processing for reading
only and not for witing. Text inputting on nobile devices are nost of the
time limted to only short messages, short notes and filling contact
information. In the present invention for screen text input, instead of
tappi ng on a character key, you sinply gtroke across the character. By

i npl enenting this stroke or scribing nethod for unanbi guous pen-based text
inputting, it requires |ess concentration and focus and is nore accurate

because of the hastextinnubrmentbased paradign pag dominatas! thg handkeld markstsbut

Step pr ocaner s Rl frend faterdé s Woicanball ofndiahy pon akd P 0°"
because ofusesa sty@sx%ﬂger nkotnjeetde elﬂeerttameh iarvirtuah keyhoavd on aereen@ymbde during
e SCr T Deon FitBeflL8hb Hankiiild BESa gD dcngl aCkithieled BPfHRACK 10 L he

user to proper y gui € an nts to scribe
t he cor r ecscribbbimg dlemrbasét eaﬂwag,lsqﬁew fmmesnwsmgml ke;bqambthmmscbeir@(t

vt ce. andePEseRled dn#arenPoardsh Bt il B R ses bRl Bl B PP o
ar r angemnenpasgadsceibblingohandwiting) though séemmgie noianalradt is slcwﬂaradmste

characters, Chi.nese an se stroke.s |m

ool ooaeias Shaud & AL RBE e P R oM puvRe Vs et SRR o ng
unanbi QUOUﬁartcmﬁtm?rrmmhe@m tﬁeauhﬁﬁswanuwmur@*éye@uwﬁt ft@Very lﬁﬁ&uutltamri&e e.

W t hout the n nndgﬁ&&g@ge tton The seag1essness is _created by

vi rtue of 'Ggﬁb\'i%li‘!ﬂhéﬁe%l rW'F‘FQ‘eVRBa ientng il the fastesd s

i nputting gy FnBQt c%ﬁﬁ&mléﬁb’fof tex?bas"édtc%lﬁlrﬁlﬁﬁléét@naTﬁlﬁH Withe RBAY dtld ows t he
mul ti-character e reduced %% board systemto function as nornal

for anbi gu|69'§a§@ﬁt3/qmﬂ§\9tff’i %'nﬂ,ﬁ@ﬁb@ erMmaypication Manydeyicamaniliariyrerse x t

i nput ti ng %eBrc24'b BSig aMinfatdeRlI-§ e@@WéhYY O E&WCﬁférb rd systens
usi ng phyS|caP ﬁ % rOVI nor e e rees of omto the keys
al | owi ng |ke>tb9ardn\ﬂwu®i;umaug va@paahn@.;jpa\mg ruud‘et@thediesaﬁdlfqrmmythm maleat i ng a

ke f
oL oke o crupRdatialiai RARRETIEESs Sk drial IR GIREE L AIM Bl 19 2,
char act er thisy reducey keyhdang systemesusing-prédictivettext input acandthersalteimativei vi dual
k t hat A d
VS LB R prERYEo BRLALSELor e o b i Bun RS bl i
conput er sgmbmm;ammﬁmwnmuwordwmatamrm@ad;métlmllbmry or dat@abagen fil e,

close file, etc. en sed text al so
CoodCin ¢ nnl st ealitds madé oPslR R okt muRR hodd 8 Efopiting Behac: ¢
char aclt er snmmpgdm?twe oapnarﬂblgtlwsmexﬂ‘ hplﬁt) Illﬁe nhometaby)r twmkéysttgke Pmtlt}odst er L odbe
capitalised and s t he up, and t.he c ver n_.o e touche
Coler | & Brdffies oh e HarepnfietionBLimtiaiod WS P God ottt o
bﬁCksPaﬁe fno-kdystiokg of dmeltlpmasttcketuliterdr@tfatsomoOd??ggmmz3SIU slt hgt Nen is lsl id tOd
the right tion sliding is also use
in pen bas@@qﬂégg %"H%RQP ﬁ[‘ft?‘[PBAéo‘ﬁ'ﬁﬁ‘?ﬁ BFCM¥ ot her extended characters
by having different sliding directions and |ength of slide determ ne

various versions or custom sed output of the touched letter., The main
probl em of the RE@HAKE begn ﬁwaaﬂewgytsd@mvawammueuste&mpélﬁmg for

Appl i cat i opotR HeAtiibad %&b metHodaind reddded! KeybSatdisyS@nt mqnwso@ﬂng ge smal |

virtual button/key representing the |ettér before_sliding. In our scribing
met hod, yofereamn Ffr?@'é?'%ﬂ eRoiRg ENH’Q pRN-Baseddap ethas ﬂ'lhﬁ@"Q'hErQRFEm%W' Bpace of
anot her | epgehagitfha aplifidingdd aie tﬁ&rtﬁésg&||tresu.ﬂﬂa§sﬁqg% virfisHl BlttéHs hifarket t er
you want to i nput that character. Another najor ference Is that in our

i nventi on) tO@cﬂmE!ﬁ fegacayrate apputting thus greating ﬂustm;loadvhmlfr egppaly fappinafont he
letter we ed to
el cot an SPeerRdREY find Bebolpiids coictraRE SR} SRAALe M T Bttt
extended characters or even command based functions while still relylng on
tapping for actual selection of the letter. The only case where our

i nvention uses scribing in congruence with tapping is when it is used on
virtual nulticharacter keys to create a seanl ess switch between anbi guous
and unanbi guous text inputting. The using of a slide nmethod to seaml essly
di stingui sh anbi guous and unanbi guous text inputting for reduced keyboard
systens have been covered in U S. Pat. No. 6286064, but the sliding notion
still necessitates first touching each synbol on each key precisely. Al so,
inall prior art, the required character is only displayed on lifting of
the pen fromthe screen or after a certain length is slid to identify the
5 dlstlnct dlrectlon of the sliding nDtlon mhlch |s a slomer process than

I . a Y "




detection regions that allows quicker detection, and even the versatility
of having functions |ike the spacebar to be shrunk to a line or thin bar,
t hus savi ng space but yet being able to place the |ine spacebar in nore
strategic locations to speed up text inputting on a virtual keyboard. 6
SUMMARY An aspect of the invention provides for a nethod for a screen text
i nput system wherein to input a data val ue or data synbol on a virtual
keyboar d unanbi guously using a gesture and stroke text input mnethod
conprising the steps of using a finger or object to stroke across a

char act er when tappingal hus: itd$ nat sugyrisingothat usersiang quimeatly usipd owbile taxt+t he
screen; d i ; r : I roking notion
fromthe S%fs%}[d %%"%:%ﬁp gg’f(lé:gwgﬁée%gvﬁ@epﬁg&r%ﬁgﬁlgﬁ%h&ggté)B ﬁo";“tdp@flrﬁ s of the
st oki ng pawtiting. (Textdapattibg om mobie dedcesaremeost of thertimedimitdd taromlyastwirigned dat a
val ue or d synbal s, I epr iV f character displayed on the
screen, it'%lggsq%éagbocﬁt %?ig%gﬁi@@ﬁﬁ?nﬁaﬁ@féﬁaﬁ'ﬁgyi ng as text input the data
val ue or data synmbol assigned to the detection region that is stroked
across. An enbqdi ment . i nclude besides.a strqgke ross ot her gestures
ke o el ng. TRHORBIRGT fnyepten 1 s8Gendod b E et PriPate h bt tcs o
and have tkey, youreimipystrol@ @rodsith@ sharaster. Byamplintsiiting Atslsl strolkened deyibinghe
gestures woul d | eave behind a gga%iétal i nk _trﬁge on %\J{ﬁ?g vi rtual _kegb ard
during gesTEMORJor upasRbigyoUsASH ftexd inpuHiBg i faqyie P&PW@@“% B%hi ng of
l'ocation pREhs an@fs bR sdcuriié PecRE bf ielhordabiBRint AEXibiRG 0P B&ribimy Whighscr een,
are done in the order of matching with the nost |ikely or commbn detection

regi on firatowsgnagrarate start paints) fastadivsinapts alenly @ vesnsliohyy lMoPeseP A furt her
enbodi ment pﬁ&émamm.ﬁ’g@{ é'ﬂjlgért]ﬁaﬁts%‘?é 8isb 'Meﬁﬁﬂl‘g@éﬁ“?@é&%@@b@ﬁb}’ﬁeﬁ the

character Ts a detection box wthin or covering t ar acter anc

det ect i on @gitaldrintrace lsft bghipd ondpe vidtyal keybeard Addng therseribg. Thendigigalinkct i on
regi on co i i r : , the
detecti Onu{rlélcnete)&\égsu??Ps@@&tv\{?é;lﬁauegﬁ%é;&ttﬁﬁ%%g%p E@ﬁ?@ﬁgﬁlﬁ&bﬁr’gn%mgggcebar
coul d be rany adjestmentsyuickisioragribe tHegoriect charactenmiThe heauty of thetdesigrkfey boar d

wh B _ . )
enboat ment PHELEFTEREAPARNE 1 ieRTiol b Betande BHRCUBLAEL, |
dat a synbotievice andicdri be anplernasted lonleny wirtual keyboard desiagpr ortaharagtal accent ed

type case Qr_even as unction, if cauxiliary k or sticky auxiliary
oy (st cgmaasRtert 2o chtler HRe o or EBREHnarBibrm: Jeriest ohAEEIE hour need
t o keep hoCHinege dnslapdrreskairokeosymnidis igtc.xoncert with ot her keys - e.g.
sticky shift) is used in concert with the gesture. A yet further enbodi nent
of the method may have the character displayed being the first character

gestured over iTHEOSdriblhgafisth6ddiogineyd dedldurtibeaiRy inratiucsd kedbbarde been
gestured over. Ahternativel . the character di ?é)l:% d is the | ast character
v é'?ﬂ%'&t!i'@t 5t

gest ured oWEtEMyRYMaaRAiAUs S el PigUuPLs EXheen

gestured OMEuttiné\mm wathouBth aekd for o Made Efdhgebuttas) The deapledymsksiis t he
character that was gestured over the npst | norlng any other characters

that have greatedRyayi y%gfwérpvepggrgpeip@pblg tg ideplity; tyR diffefent tyres Qfinputlingsr t hat
i S gest ur egn fearkdIRey B! a tdp JerSUSCA BErHGY. OThid AIRIwsVRE rIMEENEEsteFkaipgst to the

centre of the detection line. Yet another variant wherein characters are
di spl ayed therreduead kayhpandisysterhigtfungtion gs hompalfobambiguaus text ippeling of whi ch

they were GRsh wpd Ao aboeth UihambiglblCiexBBRiingTRAEN Bkritldde THR'EpBegner €f N
the screen could be a touch screen or sensor pad, or a screen or virtual
screen t haequally te reducid keyhoasdsysteme using physical keys bysimply previdingdaere

[ tting. i j - ld b
' nputt1ng. 4 EQS{ fré‘éﬁ%%j{oﬂiﬁ@k[eg allc ar@gi&%ﬂ@@&d@%{g&aﬁsﬁ@ﬁ%?&%@@ drigt! €

one of the characters In a mu ter Itio
enbodi ment thuis| $imuiating ersteoke frrrindividual charasters dhis is iraplemepted) either bne

char act e gt B AT i 4nd RBITER b thEthelif BRBABR Hhe it aPPed

instead of 'S acr 0ss.



Anot her aspect of the invention provides a screen text input system
conprising: a display routine displaying a virtual keyboard on screen; a
stored set of 8 data val ues or data synbols assigned to various detection
regions on the virtual keyboard representative of the displayed characters
on the virtual keyboard; an input routine which detects a touch on the
virtual keyboard and a scribing path ofsthe contact wth the virtual
keyboard; a matching routine which nat'%es the detection regions of the

virtual keyboard with the scri bi nﬂ pat h and determ nes which detection

regi ons) ichagasterdwey®r bymaviag thamy t-Chamterri@ymaSIstsuogmcw@Jal keystheb val ue or
data synb ul PR f regi ons) selected. An

enbodi mngomkereﬁ%g%%%ﬁ{%{@%%%gﬂ‘gorat es the method of inputting for a
screen text input system Another aspect of the invention provides a nethod

of inputting f i Q s, each

ey having at Rastye SR 4656 SR RIR/ R el Rad B peen e

:‘Aznct ion czrl?nam.datsystemm a rsmrte:mt"rfbﬁcommand operatigrss In«elopc?orﬁlear clo{sgtinmr d,
erein a ke ract.er key consistin i,n ual .keys,

Fepr esent 4L 16 B FAEPED ST BRg TPyt relRar S fod PO NRERE CErdol | ¢ ha

calnt .mo\ée lsnamiam ué;«WaVr\%rm in@ke tt @aénbﬁtdmnérﬂihasmamteré it fmmdagltfl forih e t

mul tichar ein to a uous oes no

require ch %f‘ﬁi&é@ﬁ%@&r{e%{%&&ae@ﬁﬁg ri/quﬁt ting

using a Stda‘bh@l Veidibn bﬂmuttotrmfea%he?wmémayéwrhbwmamc@ starﬁﬂatd ng the

i ndi vi dual character key in directiogn counter to qfﬁap' ng as per nor mal

for a mul tﬁ@?ﬂ%{rﬂeﬁlﬁ%ﬁ’etﬁﬁtﬁ 3 b?&b%nacm slidiag thg pepyta the lefband § space ibthegat a
symbol repss @h@td e r@ht iRhe Lm@ be@r'l@kpﬁlib%ﬁ@ﬁQ@ésdﬁ!zsd\'sin&hﬁfi’é aNs! Y,

instead of the nulti-character key consisting of di vidual cCharacter keys,

it is a sN‘ﬁ@Idén pen baped text lnébﬂiﬂn@)@ WﬁU’eQPOEhteﬁﬁnﬂlqﬂT'@ Q’ﬁqnééﬁ |Cbﬁr§lcw PYies
t appi ng, n:? ?r%ﬁpslﬁrf%eﬂégﬁ%sr %ﬁf I@ﬁ to? s@(&@deﬁéfn‘ﬂh@v&ﬁﬁﬁs verlths GBt hod of
S1'S I ndi Vi

novi ng the co ara counter to tapplng. Anot her
embodi mentcustomised _oht@ut efdhe tducbed _Iﬂtesﬂé!p maun @rqqierayﬁf the \MrslowstCE val ue or
data symbol, ) g4 kQ{,/SJa?& &R e S, IPaliht KpBﬁJauSﬁéﬁ?sdBﬁEéé ¢ tﬁaﬁ{‘ghuacce”t ed
type 9 case of eVen as a runction, if an auxriiary Key of stlcky

auxi | i ary reqyirésstouslaiog on thesroal virtualt buttookey epréseantisg thediettechatbrecstidingct er

oot 1 or m g auf st Rfindd S0 in, RRAY s e Fe by chifing SR Bt Compl€ af 7y

t he char acaretherdetteranddhemsiidehroagh te détectionrrdgion véthedettertyeu want tappi ng.

Addi ti Ly, .pf th di vi dual t f th
it - ohariibitehayRarecier AolRapmaf cifstafive s 1Rt Mk inyeBlon s2RbbgBphn as per a
si ngl e nmultapping & asédan ttk@actuawetecn&mcttlnenemnmnamfwmlwmltmemet on provides

o1 Keys. _cPORR porioRRg Slng i 188 aelel AR Al miate iy e e le el T o 4

val ue, a fIukefédcélﬁleércapltdlabﬁteﬁdédwﬁaréﬁ@fs&&@éﬂbbmahﬂ baske irrictionewhile a
keyboard wherein a ke s.a rruai)l -charact er ke%aﬁons stin of i ndi vi dual

charact er %@igly'"ﬂé’é‘rtéé%'ﬁg fariastual pelepfionQf he letteh Jhe AMARSEINERPY val ue or

dat a synbghyeritioatusesd BcimNgin @n@nﬁhﬁéw’m tapPingdi wientitis u3ed BRlvirfll hii-of
tapping on the nulti-character key a database for storing data wherein

the data iGhasacienkeyshe reates sgamlfsaawmwweﬁn agbigyons aad wnamblgiops put
keystroke @RGHS “tﬁﬁ? Ofhe iind@SsiideHethod e sdamiedsly d:@iwﬁﬂuﬁ’érﬁﬁgh&% and

information. A furiher enbodi nent wherein to input a character

unambi guoudnameigeatisext inpufting for ceriiegd hgvbmgvs&@méew Been epuerd @MS
unanbi guoys,t Ryt @Mht bﬁlqhéxucmaéhaﬂor@sﬁlﬂ?&c}ébéims fﬁ?ﬁb@&iﬁé e4&Vsyrb

direction counter to tapping as per norma acter key i nput .

A yet fur toreeacinkaycpraciaely.wiee.dn allipriet arh dhe requited ghanattet iseordy displayes

consi stin F I gﬁ*& t hat can
be noved 9ﬂpﬁﬁ+@ﬂﬁﬁgqﬁﬁf5%@?%%§} 0 es??%ﬁﬂéhléﬁﬁﬁgﬁ%ﬂQ&Sﬁ%ﬁ ﬁ?ectlon
represents the equivalent of noving of the consisting individual character
key counter to tapping.



10 Anot her enbodi ment wherein the nulti-character key functions as per a
multi character key input when tapped. The nmulti-character input could be
usi ng any existing reduced keyboard system such as those described in U S.
Pat. No. 5,818, 437; 5,945,928; 5, 953,541; 6,011, 554; 6, 286,064, 6,307, 549,
and Si ngapore Patent Application 200202021- 2. 11 BRI EF DESCRI PTI ON OF THE
DRAW NGS These and ot her features, objgects, and advantages of enbodi nents
of the invention will be better understood and readily apparent to one of
ordinary skill in the art fromthe follow ng description) in conjunction

Wit h dragid direbtionVdf e siidirg mbtléﬁwﬁcm@% 3iBweR pPEER3th SR YRR Hvéntion
(conventional QAERTY ke board) could look lIike on a touch screen or screen

i nput swhergby thﬂcmrapt%r-@ﬁbb% isplayed armeqntactafithe scdbipg snetion wisthal QAERTY
keyboag&%ggﬁéﬂ% k i ke on a sensor pad. FIG 2 shows how an on-screen
reduce System (e.g. Ten®) could look Iike on a touch screen or
screen input surtace. FIG 3 shows how individual characters on an

on-screen keyboard are stroked across gscrlbed) and the display of the text
i nput that f@HI xention is further enhanced with the use of dlgltal ink trace and line

detection regions that allows quicker detection, and even the versatility of having
functions like the spacebar to be shrunk to a line or thin bar, thus saving space but
yet being able to place the line spacebar in more strategic locations to speed up text-
inputting on a virtual keyboard.



FIG 4 shows exanples of detection regions. FIG 4a shows an exanpl e of

| ine detection region. FIG 5 shows scribing nethodol ogy applied to a

har d- key reduced keyboard systemw th multi-character keys consisting of

i ndi vidual buttons. FIG 5a shows scribing nmethodol ogy applied to a

har d- key reduced keyboard systemw th joystick-1like multi-character keys.
FIG 6 ys a block diagramshow ng the ngin conponents associated with the
sof tware program of this invention. 12 FIG 7 is a flowhart depicting

t he main ste&smassociated with the operations of the software program of

this invendy
with the input

ARYG 8 is a flowhart depicting the main steps associ ated
routine of the software programof this invention. 13

DETAI LED DESCRI PTI ON

An aspect of the invention provides for a method for a screen text input

system, wherein to input a data value or data symbol on a virtual keyboard

unambiguously using a gesture and stroke text input method comprising the steps of

using a finger or object to stroke across a character representative of a keystroke on
a virtual keyboard on the screen; detecting the touch on the screen; detecting the

stroking motion from the point of contact on the screen; matching location points of

the stoking path with detection regions on the screen, which are assigned data value

or data symbols representative of the character displayed on the screen, it is located

on or nearby; and displaying as text input the data value or data symbol assigned to

the detection region that is stroked across.

An embodiment may include besides a stroke across other gestures like

circling, crossing, criss-crossing and zigzagging over the character and have the

same functionality as a stroke across. Additionally, the gestures would leave behind

a digital ink trace on the virtual keyboard during gesturing.

Another embodiment of the method wherein the matching of location points of

the stroking path with detection regions on the screen, are done in the order of

matching with the most likely or common detection region first to the least likely or

common detection region last.

A further embodiment of the method wherein the detection region

representative of the character is a detection box within or covering the character and

the detection box can be of any shape and size. Additionally, the detection region

could be a detection line across or near the character. Also, the detection line could

be visible on the keyboard. Furthermore, a spacebar could be represented by a

single line or thin bar on the virtual keyboard wherein it is selected as per a detection

line



Thr oughout this description, the enbodi mrents shown shoul d be considered as
exanpl es, rather than as [imtations on the present invention. As nobile
devices shrink in size and continues to enconpass nore text-based computing
applications that require text-inputting |like emails and word processing,
the challenge is to present to the user a text-inputting solution that is
not only fast, easy, and intuitive, but,also to be able to be used for
sust ai ned or extended textinputting. Currently, there are two mai n genres
of solutions, the hardware based textinputting nethods |like mniature
keyboards and the software based text-inputting methods which mainly

enconpass eithegr < r Lans..Li / WL iGE 1 Ng
recognition an§n9ﬁ§¥&gﬁﬁﬁgggggwﬁg&EFﬁﬁQﬁﬁgfiﬁkggégph?#gﬁgdﬁﬁagwg3&%0h
recogni t i afata plae oh datasygrool incndiffaenttasedikgiupgeycase diapitid ambacdehtaxdnat | ve
to typing .and havin Qne t hrou nmuch. . Mprove f, 1s.still, plagued with
i ssues of typ]edg%s(ﬁ%rcq%gg,as|aoiﬁfgctfqr§|t}ﬁp,§¢1xgﬂ%egé}r ﬁﬂy %ﬁ'ﬁ%@,y @E%d privacy,
?Ed o: he [ rhaamhk dé?wgairﬂytg press it afusdliaw keyrmfoetmmbug ﬁéedt@lk_bbp {hbltdmyi type

an to talk an i,nk. Because, of space constrain imtations
har duar e HIRASHING Kei 19 WRg PicRBoett Wit e Keve R 8y SR MY 5584 oG8R,
buttons angti@egeatfpedi fficult to type and errors happen often from
pressi ng the wong nei ghbouring keys. Pen-based solutions are not too much
better off with handwiting recognition still being |argely inaccurate,
sl ow and requi 14 g AR ehRUMENA PERGhbREE midy HevBithe ERGatRF agphedn
software. Qther pen-based solutions |1ke the virtual keyboard encounters
t he sane d?et'ﬂgamesﬂr:%@hﬁf?&t&f gestuieheerdanaing raparsu_bsquenh@har@mrssh@u qoulg ea
al I ocat ed daelan\gestuiéd ovdtY Rftéthaktival %eb&%éﬁeﬁi%@gég is Y a8 iadigaui e a

| ot of concentration and focus to type on an s are trequent.
C early, addsturaeoverighenngoany piewousahiaracters thatoaultbhaveshaengeistured over.

19°Ve naveidfefifents Berihe GiufeabrsoRiedRife BB KRUME babORY T,
conpr ehensovee theoibstagnaring-anymiheriohgrasters thab havédbeen gestaredavevless gidriaci ent
nmet hod t ha g ppRi N ntin \{_Ihl’t.lila|el§e Qoard butts?ps another is for a
reduced ke3PoAPY "OFsTEAE Ahahisges RYRHEPR o9 kseQ?S(S: AR RALWARY and

t hus tena:ol gesgjgéacngStkemee;ergmfuhzmﬁg:ﬁom lim;ed\v!et émtTermriant &w‘;ile’rginbut ton f ho 3
a virtual ke arci, we needed a sji ower but nore for IVqu met ho
than t appi AETIIPTEIRTe diShleVEd fareach Sharcisn el wasigestires Ve e aIREr 915 not
tol erant twhioh §wysvereestdeCovert € tappi ng. Thus, our invention the gesture
or stroke input text inputting nethod. The gesture or stroke input text

i nputting nmethod uses a slower step process (gesture) than tapping to

becone a nore @ §MFUHNG enftScdithehteof #FimbokiwHieRéif te1screBh bodld be sSelert
characters froman on-screen keyboard. The nethod i s applicable to al

manner s of SARSMHYFNSPHRALs AT AFCORRIRT YINURh3CrRR RGAWREKS| Willea eRSOERBIeC P,

French andsdagbpide ik PERDREES inplfling! SO non- QNERTY-type keyboards |ike the
Fitaly (TextwareT"" Solutions Inc. US. Pat. No. 5,487,616), Opti |, Opti
1, Metropolis keyboard, and even Chi nese keyboards, Japanese keyboards,

etc. The idea a(hiyeRtiRiRéntiofthe rﬂéfﬁBHivﬂ%réiﬁ tﬁ@cﬂ@é(ﬁg@&dld"ﬂé‘bn%ﬂﬁ%d t hat

does not require as much concentration an ocus as en tapping on small

on- scr een @aragiesdn aleylti-cha@ciss key rAdditiopaliy. the embedimentiwil gn&stPesind t hus
overal | f ; L Stal ﬂnﬁﬂ% i [y i &%*k di gi tal

i nk tracea%ﬁﬁgt%@v%(?tetg?ﬁbé@b@ar ?%é%\‘érg?@ggh%@ége%?gtbgr ee'ﬁgggﬁ( for the
user to adghasactedis tapped-instead of sipked actossf | y. This transl ates what was
frequently a frustrating effort of concentrated tapping to a nore fault

tol erant thus enjoyable stroking gesture nakes it even nore provocative to
use for screen-Aratlet aspeadt of thEluhventipn eroyides- dacreen taxt tnpuhgysternng. An

applicatiog for.the i [ | d. for I ' deyj ce i ke

mobi | o deviradisiisn b e HHaliod viita KeRhsare R SHsRRLS Yol aet s or
even virtual keyboards or any devices that uses screen-based or pen-based
inputting. FIG 1 shows how an on-screen inplenentation of a virtual
keyboard 12 could | ook |ike on a handheld device 10. FIG 15 1 a shows
how an on-pad i nplenmentation of a virtual keyboard 56 could | ook |Iike on a
typi ng surtace pad 54. The surface pad 54 is usually linked to a conputing
processor 52 and the display 50 to which the text inputting appears is on a
separate screen 50 which is linked to the same conputing processor. The
enbodi nents depicted in the drawi ngs, and the system di scussed herewith may
generally be inplenmented in andl or on conputer architecture that is well
known in the art. The functionality of the enbodi nents of the invention
described may be inplenented in either hardware or software. In the

Y o o S e Y 1 e o




16 any nunber of input/output devices may be inplenmented in such systens.
The conputer systemis typically controlled and nanaged by operating system
software resident on the CPU. There are a nunber of operating systens that
are conmmonly avail able and well known. Thus, enbodi ments of the present
invention may be inplenented in andlor on such conputer architectures. The
stroke input text inputting nethod can ige inplenented either by software,
hardware or a hybrid of both. Generally, if its inplenented purely via
software, for exanple with a softke vi rtual keyboards on a touch

screen) i npR@MAleHordiRta §Y{Bb2|%9$$i@ngq{$ﬁte\/égﬁ'@ deteetion reaipns on dha Virtwdut t i ng
met hod is k%?@% &ég@a(ﬂvégilfﬂ@ &ié’%g&f’éd CHArdde&s @h! the virvaL Tbodrd BhiPRpuBas ¢

| nput / out put” System, ay and an I nput nmechanism (e.'g. touch screen
and styl usyoutineavhichdeteetstataueh omthetviduat keyhoard andia seabing papeftheng net hod
may i ncl Pdﬁo&aéﬂbiim'é%rﬂia?ﬂ%@ag& *éfrhat%ﬂi\ﬁgrr&ft&u%%vﬁla% RQ%EQQ%Q detbitidhen 10 a
programm ng |l anguage supporte y e opérating system and a popul at ed

dat abase, régionscafitbe virtuaktkayboamgwitinthe striking aathandatstarminasawhicls detectian wi t h

det ecti on ' ol [ ' : ' ' 1454 NPl enent ed
wth s roo SRR sslerte s oBt B S R it it ol Y e Pall8 r Rl 12,
accessory, syinbol repesbatativeottheslgteeticorgyicgs)sefacterkssor, a nmenory nodul e

| i ke ROM EPROM an i nput nmechani sm such as buttons, keys, sensors and the
i ke, and an intertace socket to the device such as nobil e devices, PDA
handhel d conput g embsaimhért wheedie the $8EHN irkofbovates theanethbll ef inpliing @r ecour se,
the display could either be configured on the reduced keyboard system

har dwar e oPCERN{EE IR B¥HEMy/ar i ous conbi nations are possible. The program
and dat abase could be stored in the nenory nodul es and the processor a

generic m croprocessor that runs the gro%ram in the memory and rel ays the
i nformation to AREhET asRestothe inveption Rroxi %él@@thoq'ﬁfe'”&‘@@gg’rhadﬁm’@ | so be

mapped t0 kBeoddr® SEHEM with'a dioraillofkéR, bAcrkel KHViry atéddt8he RigaggSsor (DSP)
and the database stored 1 n the nmenory nodul e.” Generally, the processor is

the mai n cuherein thnfeaturels a datavaluega dindline of Agata syEdwhrarsesentatyp ghal i s
17 sent tokégsgro%%easﬁé%oaﬁ?%@éé?ﬁﬁit%gﬁs Qﬁ%ltﬁéﬁé?ﬁéteﬂ%&lsﬁﬁ%ofs' gnal for

exanple if t program’s stored | € processor or uery the
menory and instividual keys, cepresentative of the eonsistingindivigualidata valugoerdiata symbel, si gnal
fromthe i t. i . . tion of the
reduced ke%%ﬁﬁ%t'g%%hﬁﬁr%%ﬁn%?‘%u ?@%bﬁéﬁléﬁ@‘ﬁ%@d‘@ﬁ?ﬁs rg'lylménd/or Vi a
t he i nt er f abaraster keys, wherdin talimpita character angrhiigiusly deesdved reguirecessory, and
the like. N i tion,.the nory 1.n the j t deyj for
exanpl e a @ﬁﬁ@%?aﬁ?ggff’g ,ee@ﬁ?ﬂé%%‘sﬁ'gd’%@bﬂlﬁug t‘%@%%ﬁﬁ%ﬁg{f@% abase
via a sof t wextéinput netiidd \coraprisingtbe stepd afighoving the individoal' chapacterdeyg dm at o
process the.grto’?g\ram as simlar to the fifrst cgsq}ﬂﬂiac ssed above. The

har dwar e rrgﬂ/r? RyatEL o Bl?(g %é‘ﬁ@% R MUESCRIRTENESY RRYs8 % ensor s and
an ihnt g(rj t a@dspldylnbgthe datwvﬁl?]émcdfabymmblsfbwsémtaw&qf th?mdﬂﬁdub 'ql:ehairacteex_arrp: e
wi t h additional, buttops n e interface may si. e, W res or rel ess
Teans. ¢ hat Kb HIEEREtYRY. SRR LR BB TArRE T4y SensiFing VA SRRttt am | <
on an ext ekapd, itdSuisigyle Buttdh Mat &h B FRISDInymultipledirebifonisiiesides tppimy, be |i ke
an int ertacei‘ﬁsqcket | ke in the secondmiase di scussed. apove, and the

di spl ay mayWheEein gaeh Arectiop fepreents thaatrakedext inRub methdof movingthear i i er case
with the a@:@ﬁﬁ&ﬁ?f(?ﬁn@iﬂtidﬁéléiﬁréd‘!@rl@ysdéhﬁﬁérﬁtabﬁﬁgﬂev' ce. O course, to

i npl enent the reduced keyboard systemin hardware, there may be connecting
wires like circuit boards to house the circuitry, processors, nenory, etc)
and a housing thﬁbth@PHﬂbédi}vEﬁt RIAY iflithd? BbRABRES RSP bi dispIaihg Hedatali spl ay
and the circuit board. Scribing or Stroke Across Because tapping is a

near - i nst aakiecs gatasswnbl ine ésfgyentpa%ﬁ ke yRpee sase, dinsitic aedipenestadpe
frustrating to use to select small characters or characters on small

vi rtual 18 buttons, requiring lots of concentration and focus, yet still
maki ng many m stakes and needirn,~ twdo a | ~af ~erfor oorf~ion.



| ~hat is required is a slightly |longer profess step that takes the bite out
of needing to conoer~#rgte as nuch and still be intuitive, ~eas3r and fast
to use. The "stowdown" process step conmes in the formof gesturing across
the required charac6er to input text instead of tapping on it. Although
many gestures could be used to delay the process step like circling,
crossing, cries-crossing or zig-tagging, there is one preferre~t gesture
which is the strolu~ across the character or scribing. Scribing is
preferred as it would in genera! be faster than the other gestures yet
provi de efRY[Or MENBS A Bingtien, #an avxiliannteytas stickyaindiey keniensey inggongadr e you
are scri b o ii i h screen input or peen
wiith seng}gﬁ H@ﬁ@%rthggﬁyg@ﬁl%’?dgﬂé\é@n&%rﬁﬁaﬁ%yboards or sensor pads
v~ith sensor pens or sensor detectors. Basically) all nmanner of characters
can be scri bed | r : S tions. The
scri bi ng gest u’r\ré&lﬁg} éq}p%ﬁ meﬁﬁgﬁlcﬁgﬁ&!ﬁénﬁ%éggg@ %f]fﬂ’egB gﬁ @Hé g! e?%k trace

t hat i s r efditechardctenkeéyniapwrd, if theabutiomyrbpreesentihgrthe charabter ssctappedipsteadiofn. Thi s

gives a real-tjne feedback t he.user)..making it easier .tQ nake any

2 st e Eokest A oy BSilyey o Mkhunes ArbioBRAl Eotarm BT DOVRBEE “Wher o e
i's scribi Bgaratter key fomthesame neuiieharaciet kbpyetictapped togettier Pewoaledtiio sel ect
a character .on a virtual krrgﬁl’SG Eﬁ%r a, hapdhel d devi ce 150. The user uses
a stylus peforaas per 3pinglemulihgractst keyinPlhar act er' y" 160 on the keyboard
156. This inputs the character onto wherever the text cursor currently
resides 154 on _the display 152. As it can be seen, the scribing could even
start on a nei@H%G??WE%&P%{V@P“@"QPF%@ESPH%@JC@MFVWF%V%GH kibility and
error tol fiakrg iﬁﬂﬁnéﬁlﬂ:l (ISb'i\%rising: &l%llﬁaﬁly gﬁ—kel-%, badniddy Hvihgi dtfetht bRET | veness

of scribing, take 2 sma rectangl es and pl'ace themslightly apart to

si mul at e AYrgeraiathe AR ik dale \@iies arfurgiop ey BsataisYNRA bel ow Wien
conpari ng Q& w&iJea&'aqley%@léee%ﬂ“é‘ké%fE@ﬂﬁer%ﬁ; %g@f'isq‘ﬁ!uﬁi-éh%?é&‘&@epys and

rapidly stroking across oxes. woul seen that you would get
nmor e hi t s consisting ofdndividual ebarastgr keys, nepreseniativelof the eansisting instividugdui ri ng
| ess effo ( i i bl i egi on
The mai n_ SEEATE G U4E sBY, b2k oAt klop WP b rbPtaThe nSRAITIER 20,
al so t o atdppingomthe meltidhatactes keys; asdadaibsedpr sioringdata wdiereibthea datais 8 t he

usage of ect | ' : V] e . ' cribed
O s R e sy bPe e ) PR R At SIS
require i keys;antya dispiayfar displaying thejnfovreationt he character i s displayed. The
detection region for a character can be a detection box (any shape or size)
that either covers the character or is smaller and kept within the

char ﬁ-Ct er. hW L A flndtmarmoﬂlmfmtwhérﬁMomﬁuﬁanﬁamctaglnaﬁngL@FglytdOEanscL [ bﬁ by
t ouching the.button spac anot her. character and then sli t hrough the
ot ect | on/FBiRGHOANa RASEs Betira A higio T AL guo e P &fed B oo

det ect i onmicrigod ihdR@dlal eidtactéd Keydin@ difdcasmtsuthtaMotapPiey 8¢ pér fordfafifor @08, 216
and the extra spaces 205, 209, 215 it creates between detection regions and
t he respe&q"\'/'ﬁhgra?‘ﬁﬁke\b@f’f’t)n spaces 200, 206, 212 to nake sel ection of
characters nore fault tolerant. The detection region allows for nore fault
tolerance on the starting point of the scribing notion because of the

i ncreased spac® YSE(“W@SH‘*@B@@H@H‘{“?@@ ipptead of e ryyiti-cRgractsr key cQR$iStiNGng on

any free gppeRidtPcharter Bltondl it OMEingleibue6h tHE can beinidie)in nidlipgh t 0o
smal | a detection region may make it ~ = .
directions besides tapping, wherein each direction represents the equivalent of

moving of the consisting individual character key counter to tapping.



20 hard to detect the scribe over a character. As can be seen, detection
regions work equally well for any characters or synbols (e.g. Chinese
character 216). Also in the prior art U S. Patent Application 20030014239,
the sliding nmethod is used to select alternative forns of the character

| i ke accented, capital, extended characters or even command based functions
while still relying on tapping for actt®l selection of the letter whilst in
our invention, scribing is an inprovenment over tapping to select a
character on a,yi ) : i i i on

mechani smis eo\éh{htﬁg?@bégww gmg%eﬂaﬁﬁgé%ﬁgegggmﬂﬁ%%#e%]Pénrgag@g'[héct ion
regi on as diasactarsey inmit adhventappedi $he mulitpchairasteridpatrdoalii eewsingény he

oot on 2428 B Kk s S o A ARe R b s bR NR e s "
al | ocat gd Eesmmls,gnjwm 5;956(56129,031,356;.6,2?;6,96&{%,M)bpdlﬁgmgmreven nor e
spaces etﬁ”ﬁ%ﬂééﬂ%@ﬁfy’f@bg%éfg' ons to make sel ection of characters even

nore fault bet ween |ine detection regions) yet barely
reducing the difficulty of selecting the character via scribing. Again,

| ine detection regions work equally well for any characters or synbols
(e.g. Chinese character 250). E.g. 2 To illustrate the effectiveness of

| ine detection regions, take 2 small rectangles (to represent box detection
regions) and place themslightly apart to sinulate di stance separation on
an on-screen keyboard |i ke bel ow ao



21 Next take 2 lines (to represent line detection regions) and place them
slightly apart to sinulate distance separation on an on-screen keyboard

| i ke bel ow. When conparing between rapidly alternating scribing between the
2 rectangles and rapidly stroking across the 2 lines. It would be seen that
it is nmuch easier to scribe across the lines and require | ess concentration
than scribing the rectangl es because ygy would need to concentrate to avoid
scribing the other region first Once you extrapolate the results for an
entire virtual éboa with all the characters close to each other) on al

si des, an®RIEF BB gB'%E%@EWQB@W MGS:f f ecti veness of the line detection

regions. Detection |ines can even be nade visible on the virtual keyboard

to facilitate scribing. Wth |line detection regions, this makes it possible
t 0 i ncor poihgse aggatherdemtyias agjestsand aﬂvgntaigeeogﬁ@bg@a@@mf theinyeatian ngl e
line or a ﬁlaé‘?s [ CWMJI; be to
scri be acrvgts]‘s)atb%géru tﬁ@é ﬁﬁ& r%arlyggﬁérﬁntftg%ﬁ%rom I gk@g}t{l @gﬁ% region.

As a |ine the fQIImemSpnpmommMJMtlmwﬁhdmiegs timwhiepl enent / si tuate the
function in an area or space to nmaximse text-inputting efficiency and

m ni m se space taken up. An exanple of how a |ine spacebar could be

i mpl ement €dGi ¢ sbheahowyant dresereen keylloatd (converBional CWERTY. keitheafd) epuldi | ity

and power t i v real i sed using rules for

sel ection. |8%m§s§b% *@@P ?ﬁeﬁ% W?ﬁ?ﬁdﬁ%éﬁﬁ%‘% regi ons, especially detection
line regions, it is nowvery easy to scribe a character even with smal |
virtual bLEIEEO1a shovrvg ﬁow nuc)Dn Ba?ae key(i’;c])gr(%ln gcgr?\;eln?ohal CBM:LEZTY keyboard) could

look like on a sensor pad.

FIG. 2 shows how an on-screen reduced keyboard system (e.g. TenGO) could look
like on a touch screen or screen input surface.

FIG. 3 shows how individual characters on an on-screen keyboard are stroked
across (scribed) and the display of the text input that follows.

FIG. 4 shows examples of detection regions.
FIG. 4a shows an example of line detection region.

FIG. 5 shows scribing methodology applied to a hard-key reduced keyboard system
with multi-character keys consisting of individual buttons.

FIG. 5a shows scribing methodology applied to a hard-key reduced keyboard system
with joystick-like multi-character keys.

FIG. 6 is a block diagram showing the main components associated with the software
program of this invention.



22 and frustration normally associated with small buttons. Since now you
can have the start point of the scribe in any |ocation, you would need
rul es of selection to decide which characters scribed are being sel ect ed.
There are basically four rules that can be used to deci de which characters
are selected 1. First detection region scribed across is the character
selected 2. Last detection region scrifged across is the character selected
3. The detection region scribed across the nost is the character selected -
For line detection regions that would nean the detection |ine that was
scribed Gosest to the centre For boxed detection regions, it could either
be the dekgsts R ficknan fridin éié&sfs%bc.?emm tr8fogeRflicfiS P el OF
region that was gesture over e nost (e est ur e circling,
cri ss- cr oSeftwiare prograayefi thig, ln\@[nt_jor) 4. A det ection regions scribed across
are characters selected in the order they were scribed across For rules 2
and 3, it would nean that either the selection decision can only be made
after theFlGWRis aflowchart depidiing ttenm@in. sfeps dssopiated with/the inpid reutinesoftheor aft er
a fixed t t ct with the surface. Rules 1 and 4 would
not requi Irsgﬁ\?'%'% Fﬁ‘é%@hﬁ th@én@%péﬁbe br oken which makes it nore flexible and
provi des the best reaction tinme and speed. Rule 1 is the preferred
enbodiment as it is nore natural and allows for a nore "casual" scribing as
it does not require you to concentrate and focus on where your scribe goes
after you have selected the character you wanted. In other words you can be
nore "l acklustre" in the scribing which reinforces the ease, natural ness
and fun part of the invention wi thout conprom sing speed or effectiveness.
Using rule 1, unanbi guous text inputting using the scribing nethod can be
very fast and easy as you need not worry where you first touch and where
your notion goes after scribing across the detection |ine you wanted.
Sel ection of character is instantaneous on crossing the first detection
line. This is unlike prior arts 23 that either requires lifting the pen
fromthe screen before a selection can be determned or requires a certain
line and/or direction to be slid before character selection can be
determ ned. Inputting Special Characters or Functions To input characters
in a different case |like capital letters, diacritic, accented, extended
characters or even as a function call an auxiliary key is used in concert
with the scribe. By selecting an auxiliary key and then selecting a
character by scribing, special characters are displayed or a function is
performed. The preferred enbodi nent would be to inplenent sticky auxiliary
keys where the auxiliary need not be pressed sinultaneously with the
scribe. The auxiliary key need only be sel ected once before the scribe (a
flag woul d be activated) and then followed by scribing the required
character. The special characters or functions are defined in a database as
are the characters, data values and data synbols associated with each
det ecti on region.



24 Screen Text | nput System The gesture or stroke input text inputting

nmet hod can be i npl enmented on penbased systens and devices as a software
program or device driver. FIG 6 shows the main conponents associated with
a software programfor screen text inputting system in accordance with
this invention. The screen text input system 300 would mainly conprise of a
virtual keyboard display 306 with detetd3ion regions 302 at appropriate

| ocations for inputting) a database 308 to store set of data val ues and

data synb ' various detection regions which is
repr esent mﬁgbﬁgcéhﬂagﬂ/ed characters on the virtual keyboard and al so

any special characters or functions associated with sequence of auxiliary
keys and detectjon r&ﬂi ons, a,software program 300 or device driver 300
with an input fBRUSRetiRS deserirtian.fhe earorifieninahonn shquid ba censidaied as
routine 3@Ramples, A IRaPas Hri@dtlons cAthEIBesbit ikfitiBRMOry 310 and every
application 314 (e.g. emails, word processing, spreadsheets), even the

sof tware program 300 or device driver 300 and nenory, would function under
the control of 3Rt RlicBEsiiikiiR z8 Bhd YRS YendaHBassimare tBaliases F G
7 shows the maf‘n steps associ at elﬁ v%nat_h the o eratgﬁons aof tﬂg s}gtftv?/are
program FR@pUtipg epplisationsdhatrequirtext-inputtiog like emaits angbwpid Rrecessing, he t ouch
on screen L bl L i i pat, the
mat ohi ng 1 thaleRge BB protert RAGGSRIR R FRLAR <Plifion Mot KL BIRRER. ot "The
scri be aneasy,iand intuitivet it also teibelablentp hef useddonisustainédor exteyidedded@s4. Once a
detection“{%?i@w is touched or crossed (i.e, using rule 1 of the rules of
sel ection) ,p "mat ching routine would retrieve the data val ue, data
synbol, special character or function that nmatches the detection region

scribed, in copbination with any auxiliary S _Rressed 360 d pass the

i nformation tog?‘ﬁgn%%bﬂ? aF%M‘i %gma%eng 0 °Fﬁ¥%%3“%ﬁ%¥’w€.fe %%gﬁpbut
routine y\mﬂ@imetrﬂusPk@mimumygbgnggand?ie &mﬁeghsﬁ tekeinputting gursor gr
i nput point js currently positione . no scribing noti.on i. etecte
" 352" oMehdMRE May BReamPeaneRRen bened s Igicty ssbebroauans ke, e
touch i npwan@RrifintereseyMHcH SndPlirt0aNKERbodrts bi Kditfsadetdolutiont ke BesbcAn 2

mul ti-character. buéton on a reduced keyboard s¥stem§agﬁsmag€é FIG 8 shows

how t he i fRAINIION: PReEGNIBEPAMILON thaugh-F4eming)y g ypipg pe

mat ched wighh rﬁ@hﬁ%_@ﬁm’b@?ﬁ fHeh (hpRvebRE st Pldguel withGésas of Fi rst a touch
is detected on the virtual keyboard 400, the coordinate for the contact is

retri eved IRASCHACiegHIong tging amblearningpenpdsoiness. prvacy.AnsPtasrhusAM

coor di nat ' e sha i i j | At Bi to n),
aual |y o asieTRE B8 sSalhbietifital iR afl ot thép 1 B a' ik Taeedude

equat i ons O&fRacegangtraintand imiations; hajdywawgased selutiensike-miniatynised~ ~ to X~

and Y- 40%epnchrdIRAA thdifystitths A3 k@i&ar@%fﬁ&ﬁﬂo%&&%%ﬁ’@%;ﬁfy?&i ng process

410 with etection region s equations to see If ne region is
scri bed ow#en fiomepressing theswrangrmeighbauedng keys. BPenbasedsplulians@se nottee  dat abase

h . . , S Sj '
det ect | on TS o wiltTh Al RoBRiGEL RHERBIEIRRARAE LOwaB8 70 (s
coul d | ookedquiting loDgtearning praRtiges todrain thet recognitionNSOfwars Yathenterabaseds ~

XsYsaX~Y7, Y, ~) 0 X S ; tes (XX is
coor di nat S’O@rgﬁ% ﬁge ‘2‘8 rﬁ%‘%ﬁ%boéﬁféﬁ%ﬁﬁéég W?e’lzé‘et Fﬂ@*@é&?ﬁ?'ﬁﬁ?’é A gé? t he
verti cal @eusterpEristinhal tippsmaljaeaciiotatadteethe virtual kiaitbeatd aiso begetatingy e box.
In the case,of other shapes, besides a.rectangle heing used.(e.q. triangle)
mor e coor FHET BB A EEE e SERTSNidnana 1Bt Sp W oh SRE s

frequent. Clearly, all these solutions are unable to provide a suitable text-inputting

platform for sustained or more intensive text-inputting.



point and its radius. For the preferred enbodi nent of detection |ine

regi ons,

X~Y~, X2Yz would be X~Y~, X~Yz for a vertical line or X Y-,

for a horizontal line. For auxiliary keys plus detection regi on conbo
dat abase coul d | ook Iike: 26 Auxiliary key) Detection

Regi onCharactersshi ft, X~Y~, XZY2Q (capital/upper case)shift, X3Y3)
X4aYawshi ft, XsYS, XsYeEauxl, X5Y5, XeYgaux2, X5Y5, XBYeaux3, XsYs, Xs
Thus in the above database exanple, pressing shift (sticky shift) and
scribing the detection region X5Y5, XsYe would select and display the
character "e" (Wetaee (gsognised dhat there aghiwamgingirectionsitasrealepIMeey key 1

(sticky au&m&@ﬁg@%gﬁﬁﬂé @xﬂ&g&ﬁiﬁg $$ﬁ4_ﬁl?_(6)ﬁ.Lgrf(beiéifﬂ"eé)ﬁ\aoﬁﬁﬁciemahpﬁ%ﬁrg

sel ect and disp

char act I ng routine no

ef fi ci ent , tappieg@sttisnyivirtual keyfoardbuttanssarateer is forayedusegdteyopandraysiepsto

commonl y %Hi@ﬁg tﬁ@ﬁﬁﬁgéﬁfsl{e%%}?%lrﬁrﬁ%gt%gl 3 lé’na%ﬁr'ié/gﬁ:erg%gﬁ@é?ﬁer' Thi's

nost conmobn

er use cou easl | preferre

ref erencedbuftamsi stic. By using a sinple conmon letter used list to se
t he dat abase this ensures that the matching routine would al ways match the
scribing coordinate/equation with the nost |ikely (nost conmon) detec
region first prinoedstitotypecorn tiny buttohs on atvirtudt kéyboard] weoneeded Aslighthnpl e of

the char acglgvrvgr tIJJ{ nt'lgr% fgr%ﬂ/lir{gsrrﬁelh%g%grgt%pgfnfg w%?&dreaﬂirgs t%\Ele:I%

concentration and focus and is not tolerant to misses and inaccurate tapping. Thus,
our invention the gesture or stroke input text inputting method. The gesture or stroke
input text inputting method uses a slower step process (gesture) than tapping to
become a more effective, accurate and fauit tolerant method to select characters
from an on-screen keyboard. The method is applicable to all manners of keyboard
including QWERTY-type keyboards like the English, French and German keyboards
and aiso non-QWERTY-type keyboards like the Fitaly (Textware™ Solutions Inc. -
US. Pat. No. 5,487,616), Opti |, Opti Il, Metropolis keyboard, and even Chinese
keyboards, Japanese keyboards, etc.

The idea and purpose of the invention is to have an input method that does
not require as much concentration and focus as when tapping on small on-screen or
on-pad keys and be more accurate, more fault tolerant and thus overall faster. This is
also enhanced with our invention leaving a digital ink trace on the virtual keyboard
which serves as a visual feedback for the user to adjust his text-inputting on the fly.
This translates what was frequently a frustrating effort of concentrated tapping to a
more fault tolerant thus enjoyable stroking gesture makes it even more provocative to
use for screen-based text inputting or pen-based text inputting. An application for the
invention would be for small, medium devices like mobile devices, PDAs, handhelds,
Pocket PCs, mobile phones, tablet PCs or even virtual keyboards or any devices that
uses screen-based or pen-based inputting. FIG. 1 shows how an on-screen
implementation of a virtual keyboard 12 could look like on a handheld device 10. FIG.

X2Y~
s, the
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keyboard | ayout) arranged in order of nost commonly used to | east conmmonly
used character could be:
ET,AOQI,NSHRDLCUMWFGY,P,B, V,KJ, X QZ 27 Thus the database
that store the set of data val ues and data synbols assigned to the various
detection regions could |ook |ike: Detection RegionCharacterX~Y~, X2Y2a
(nost comon) X3Ys, XaYat XSYs, XsYsaX28¥28, X~Y~z (| east conmmon) Reduced
Keyboard Systenms The stroke input text Tnputting nmethod is especially
useful for unanbi guous text inputting for reduced keyboard systens, e.g.
TenGO ( Si ngahons Heat amon-pag implamentati@d) 624 Ziddal-keybodrd i56\douidiadk likedore ad
keyboar d stens, it allo unanbi gu . text inputting to be done wthout
the need NP PuTace e Thesfaee st SiavyiBaiets d8omputiia BRESt (e
neeﬂ L or hmdairtdi thealisplaytﬂoaps;vhidrTthé&enlimttmgcbipp_eaﬂs i$l oA ailzep hagam?gtrﬁén 5'o|npyt ting
met hod that, .does. pot,require alternative nmulti-step nethods like nmulti-tap
M eTnbe B

and t wo- st} SPEE PPHPYHRY PRELESSAy. 6, 011, 554 and 6, 307, 549 for

reduced keyboard systens. The main factor is that the stroke input text

I nput systemcan differentiate
P y %he embodiments depicted in the drawings, and the system discussed

herewith may generally be implemented in and/or on computer architecture that is
well known in the art. The functionality of the embodiments of the invention described
may be implemented in either hardware or software. In the software sense,
components of the system may be a process, program or portion thereof, that usually
performs a particular function or related functions. In the hardware sense, a
component is a functional hardware unit designed for use with other components. For
example, a component may be implemented using discrete electrical components, or
may form a portion of an entire electronic circuit such as an Application Specific
Integrated Circuit (ASIC). There are numerous other possibilities that exist, and those
skilled in the art would be able to appreciate that the system may also be
implemented as a combination of hardware and software components.

Personal computers or computing devices are examples of computer
architectures that embodiments may be implemented in or on. Such computer
architectures comprise components and/or modules such as central processing units
(CPU) with microprocessor, random access memory (RAM), read only memory
(ROM) for temporary and permanent, respectively, storage of information, and mass
storage device such as hard drive, memory stick, diskette, or CD ROM and the like.
Such computer architectures further contain a bus to interconnect the components
and control information and communication between the components. Additionally,
user input and output interfaces are usually provided, such as a keyboard, mouse,
microphone and the like for user input, and display, printer, speakers and the like for
output. Generally, each of the input/output interfaces is connected to the bus by the
controller and implemented with controller software. Of course, it will be apparent that



between a scribe and a tap, thus being able to distinguish unanbi guous text
I nput (scribe) and anbi guous text input (tap) sinultaneously. The using of
a slide nethod to seam essly distinguish between anbi guous and unanbi guous
text inputting for reduced keyboard systens was previously addressed in

U S. Pat. No. 6286064) but the sliding notion still necessitates first
touchi ng each synbol on each key precigsgly. Wth our inproved stroke input
text inputting system this is no | onger necessary. In fact, there need not
be any individual virtual keys to represent the individual characters t hat

make up t REYmYMber QE'QPH%QLEPUW@V'CQ@@%@%W?WWGUCQ systews. Phe 28 shows
how a redphh ut‘éﬂé?@t@ﬁﬂs dHYcoRidIRdHRd! AN EER By %ge%ilng gf@ﬁt”@dfﬂvéﬂév' ce

100. The reduced ke boa sy stem woul d normal |y nsi s a virtual
keyboar d I@ﬂdﬁrﬁt@@ttl@(}ﬁu rﬁhtefe ar@reamtanberrofpaetatjng sysiema thetarejgeamesly 108. The

charact er gy ﬁtaeoléiaﬁ@beuﬁﬂo@ﬁ TR Bnb88imehR dFthd greaaﬁﬁﬁtét.ow Ayl Lapping on

mul ti-character Fr'ggér anbi guouS text woul d be
resol ved vmplenmm&d;mmm@]mmmghabg\omer Brohitedtiies. scri bi ng on the individual
characters (i.e. detection regions) would trigger unanmbi guous text input
and display the character representative of the first detection region
scribed (i.e. Ubestgokainputltextinplittng metvodadands implencented &ithes bysoftearek e

st or wndiddre AT o b Bah GRerag T BB aE G SR SRR et g,
TEi :i iglrre exatripisdwitiog softkey (gfg.&}mlai lﬁtﬁbﬁdﬁ@d@ﬁdckw’t&eeynmptemémms |S ntghat
grg capablleélg?v’g?%khﬁgék 'I{@g}/@%g\WﬂlgB '%%h%(gﬁﬁm?I‘e &%Yﬁg%tppi ng
or pressi (Déerhhﬁ‘? Bestem, &BIOSI(BasiY Kiput/Oitput B?ét@nﬁré?d%kﬁﬁxl@hefaﬁﬁﬁ

enbodi nents to | enent the stroke | )ﬁat text I nput net hodol o for

physi cal r’%‘%ﬁﬁ"@@@ (%HJG%H‘QE‘%WSWHF Tney ?ﬁ%W%’HG‘B@Bﬂ@H?b%H\%%ystens
coul d be rtear@ﬁeﬁngeﬂem@dtrﬁ@, tﬁauaewa.obﬁwafy ,srbe.rana&nét%gsrstmé hiSoadidid  coul d

be inplenented to resenbl e 'nuch |Iike a nornmal keyboard, but w th individual
char act er vrigarin ﬁg)r@gfémn@lamu@ge synposted by ﬂk%?PQf@WQ:%ﬁ’EﬁfBé'Qd @pace and

| .
o1 rRpli@idifiatitidedthet ColdiBh RIS, %ﬂ&%&ét%ﬁ@@a%&%% Moes not

Si ngapor e Pat ent cation 202 or as snm utton

resenbl e avlthdiwtlonégw@md but to minimse space utilised by the keyboard
as described in U S Pat. No. 5,818, 437; 5,945,928; 5,953,541; 6,011, 554,

6, 286, 064, 6, 307,549, and Si ngapore Patent Application 200202021-2. For the
| ar ger but t ons Ifdke Btreks inphtdextanputiinggmetivod dsliohpigmentad with 8 redueebnt ed in t he

e o BBk ko GO 0 L Ebe OB oo b Lo

270 that hapgfware may encompass a processor, a memory module like ROM/EPROM, an
input mechanism such as buttons, keys, sensors and the like, and an interface
socket to the device such as mobile devices, PDA, handheld computers, mobile
phones, console devices and the like. Of course, the display could either be
configured on the reduced keyboard system hardware or on the device. Various
combinations are possible. The program and database could be stored in the
memory modules and the processor a generic microprocessor that runs the program
in the memory and relays the information to the display and interface socket. The
program could also be mapped to the processor for example as in a digital signal
processor (DSP) and the database stored in the memory module. Generally, the
processor is the main central unit. On inputting on the input mechanism, a signal is



coul d be noved counter to the tapping notion as shown in FIG 5. FIG 5
shows how a keyboard using this nethodol ogy/ nechani sm 268 coul d be

i npl enented on a handhel d devi ce 260. \Wen tapped or pressed, the

i ndi vi dual buttons 264 nove together as one 270 and input as per a norna
mul ti-character key input. The individual keys however are able to nove in
a direction counter to the tapping nmotiten (e.g. up or down) and this notion
woul d sinmulate a "scribing"” notion and | nput as an unanbi guous text input
and di splay the individual character as represented by the individual keys.
In FIG 5,senht ﬂwaaﬁrme@eqt The processargvay eithen pratess thersignal forexamplg if the

h t : I t he di spl
60, G cuPaEReR i 8 ot il bR, Mok SRDrRe v itting. &
"down" rmtmfolmamn ld tb@mmmw with iregards tytbeisignatinemdioe Eset/outpetwdaviceunct i ons.

For physi i I .l aving a
el ot - ar 01 BEERE0 pb O AARarS SSHART of ePh BB ReEhoeiE R a8in il her]

met hodol ogutputisignals tojthe dispkag dindfor viaché intenfade ddcketitbytse deMlicenfor Exampler act er
key beinglﬁ@& tton that could K kn multiple directions in addition to

t he nor mal éﬂﬁr WAFRAEREIRY (@ "3 €49 oystick-1ike button 288) as shown in
FIG 5a. FIG 5a shows how a keyboard 284 usi ng joystick | i ke buttons 288

could be inple ntﬁgﬁpn han hel d devi 28 t.0 | ut i ndi vi dual
charact ers unahfi %PTU ©Ac edi??"@%’l"’(‘) ement ﬁ‘i@% a@??"?ﬂ'ﬁi?w dual
charact er PDAbtheSIfk% 8bul§ BaL3Ed & Stofefthd prodram aanatan:ase vua& soﬂ\ﬁarb or

represented by the nul ti ~har act er key 288. Because general l
mul t i - charSgfware deverand ugingdhe deyjees BfﬂceﬁiﬂféO PSS reame% E'ﬂ”s!'ar ¥ the

base set (tnéﬂk@k!hsé a@.c&s%ed%owwwrﬁraw&eyﬁa .hcltiaeah%?duﬁﬁtécﬁﬁwk SuSh: the

preferred enbodi nent woul d be rections to

di r ect i onsAS hutENs Jrays SENSOrH aftﬁ 6%!“&3@5}95%3\&1"9% negchanisg is byilondo thes,  t he

mul ti-char r f "t" to
where the dta'%’i(ct% fgﬁﬁaﬁgmtﬁgﬁtﬂ Sﬁ?ledéﬂgﬁs ttlg%gtﬂe éé&d?‘sg &ggé%%‘s cour se,
| esser di rwirglessneansthat wrasemdmmmunlcatedQM\me Kdhe lnpepmesmmismg | ess

than 5 ch r d C rections,
i1 up, o e Sucthl et bicHas @ foseBacty, BT DA Ind UG 4 crrent o
t 0 accomddtetrface eockeh biie inlbe setond case disaasssd dbove kandcthpidispldy raay bat ed,
ext ended or C te . eve 0 functiops. Thus noving the
but ton 1 n ARl b et Bllof? e sreg ST M 8PS ShrLB ay t ne
dat a val ueusing thetdisptgyndifdhe deviesren functi on associated with the button and
direction it was noved. This woul d seanl essly integrate unanbi guous text
inputting (directional inputting) and anbi guous text inputting (tapping)
for the physi cmfcbafhepmmearimmb téﬂabedrkeﬁoamyswn irf Rerdwareithege oney t ext

i nputting f duced. k d. Syst | |
bl guouRe SBRBCHTRNes s sk PHRE 1 s e G PrAGRfSaE MEPERV i br ar y.

Some desi ganc [t Dhoudingpat mat:ﬁtsctmemdematdwmefpaﬂ n(eeuﬂmd displayranditheke
i nput text u@ﬁttl ng net hodol ogy and i npl enentati on was the frustration

when t appiHGUERORiTal | soft-keys on screen for small nobile devices |ike
handhel ds, PDAs, nobil e phones, pocket PCs and tablet PCs. The requirenents
were for better and nore efficient ways to input text w thout conprom sing
di splay screen size (i.e. larger buttons), fast adoption and a | ow team ng
curve, an(gmlﬁ |. eCAMfosE all manners of keyboards, which includes
QNERTY-t ype key r i ke the English, French and Gernan keyboar ds and

al so non- Q/\ERTY—type keyboards 1i ke the Fitaly (TextwareT"" Sol utions Inc.

- US. Pat %Qﬂ% d even
Chi nese keyboar%cgé%eapgﬁmg %tg?gtrgrsﬁtdnee#tés s% ho‘ggﬂg eve g’%ed was
al so to bdedioys ane frusisatingda usemxa@gctweyaﬂmmmpenhambmmsmall virtual

mul ti-character keys so as to provide seam ess inplenentation of

unanbi guous text inputting for reduced keyboard systens (using either
virtual keys or physical keys), without the need of a nbde change function
bet ween anbi guous and unanbi guous text input. Since tapping on snal

buttons or characters was the problem we needed a process step that had a
nore flexible starting point and took a slightly longer tinme than tapping
so that it allowed for adjustnments on the fly, but woul d speed text

i nputting overall because of |esser frequencies of errors and | ess user
frustration and 31 hei ghtened user experience because of a | esser need to
focus and concentrate (as it is accuracy tolerant and allows for

adj ustments). Thus, the concept of gesture or stroke based text inputting
was devel oped. The preferred enbodi nent of gesture is the stroke across or
scribing, but all other gestures like circling, crossing, crisscrossing, or



To make scribing even nore effective, instead of making the character the
detection region, a detection box (any shape or size) can be used that
either covers the character or is smaller and kept within the character.
The preferred enbodi nrent of the detection region is a line across the
character (that could be visible or invisible to the user). Al a user need
to do is to scribe across the |line anqat he character is considered stroked
across. This allows for super-fast scribing action and even adds a fun

el ement to text inputting. A further use of line detection is to reduce
space_CiutedHs, PequliHng 10tS 0F conddhtrtiohdBaas Rt stil akihgomaay ibtakes @ndt hi n
bar. Thus the selection of the function is sinply to scribé across the line
r epr es em@exhing todoralst of emor eeyrrectionne or thin bar, it would be nuch easier
to place the function in an area to mnimse space taken up and optim se
text inputting flow 32 The logic to determ ne which character is being
scribed coul winitidequiredti®a slighth longer pricess stap thadtakesthe bitefoutber scri bed
or the character scribed over the npst (percentile ofqu%%i)on of detection

regi on Reedingdo sopegnteate @8 rouch andg stilk be dntuitveceasyand pg@ The “stow
/ . e e —
Th et gl EFclhs e toria e Aot Gestur Acbe i@irellinsd Bhireierds] % o2,

as the idpluttext nstead obiappingean ithe preferred | ogic for determ ning character

scribed is the first character whose detection line is scribed across. The
scribing elenment could be used in concert with any auxiliary key or sticky

D 3 : . X1 .
ot hout meed heydiE enRBIES eea 1Y Lied i¢asial Mo piitest 3tan YGRS,
keys - erogsingt ctiss-Crissing) ot g-gagging; these isong prefeired igeskire whidteisther act er

I bed ik di iti.c. ch Ler f ti L1 s. Th
S B g RS RS Pl 4 sebints SO e B FvolBh oBerd s 4
Syst ensfaRGAHAR thé ofitf YeBRired V8L pioVRic! dify 'd&lﬁfb BrEVERAtAESihG P Fotds

function, as a scribe i's distinctively differe froma tap. Thus, for a

mul ti - clesrintantly asuwhere yeisaressaiibinng velikectappingy BbisrworkgJoray tauch steessO or

(by. ot BPAF P iRy Wit Safiscy iy 0 seRioripor R HoBAiParid Fsedabtry
Er gononpgds withGensohpénsot'Serisdrdetedths. Bakicallg, il mahrér Sghaedstets\garmor nal
function is tri gqg%ered, be |t'§?‘red| ctive text 1nputting or nulti-tapping,

but if Beseribed it numesals; alphghets, symbelsar, i0B$. t he mul ti-character
set, then the character is inputted unanbi guously and seam essly. The
extension of this nmethod applies to hard-key inplenentation of reduced

lI;eyboard sysThmscad 'bilngqjéstur*éh'smrﬂmhtenhe' aced)gﬁhathéelsﬁtdfm' itabiimkmabaﬂght ]
uttons, Besides a.larger nulti-character button that_can, be pressed, the
but ton # orEihe R K PPREEIT e RoPDinG Bobein: TIYS Gees S mariAE:

char aCt%ﬁa%eﬁB?dE ﬂ%qg ; éiﬂint ﬁ%@ { yng (e.qg.
pul | ed up, pus or%r S %rh %ﬁg‘ggeﬁaac m"?ﬁ?@éﬁgcﬁg er af‘?e‘rgﬁgltﬁié\?g‘ s for

t he nul and titexalicenables theuserdtolisee” wherst liels sdribing. 33 novenent capabilities

or radial pressing capabilities, besides pressing straight down, with each
novenent or directional press representing a character of the character set

of the multi pebas 3RbRS datéraMiple oF howedkriding Edh BEUsed 46 SelecPhichBradtécon
essence of an enbodi nent of the present
& virtual keyboard 156 for a handheld device 150. The user uses a stylus pen 158 or
chject to scribe an the character *y" 160 an the keyhoard 156. This inputs the
character onto wherever the text cursor currently resides 154 on the display 152. As
it can be seen, the scribing could even start on a neighbouring character “g" 161 thus

creating more flexibility and error tolerance for the user.



invention is to provide a less frustrating nethod to unanbi guously input
text on small virtual buttons and al so to seam essly integrate unanbi guous
text inputting and unanbi guous text inputting. Al though the references are
for characters, the teachings of the present systemcould easily be
extended to any synbol, nuneral, or function. Nunmerous enbodi nents of the
teachi ngs of the present invention beygnpd those specifically described here
are possi ble and which do not extend beyond the scope of those teachings,
whi ch scope is defined by the appended clains. In particular, applications
of the sy&igrh b dusicatethereifentivensssief seiking)dake 2inmat reptanslescangeplace t o

appl | cat ! g Oy PRy sRydlE Hshiie YopBRA Bh ARHadiE EERobRAE’ | 10 ! o

i nput, I"I'cat'1 ons and S, even
"futuristbebm(less conventi onal) ones like witing surface pads, sensor
pens and optical or novenment recognition input devices, or any electronic
devi ce requiring aJEEans to i nput string of non-random characters as | ong
it could detect co i nates or dif¥ferentiate scribing notion. The text

i nput nethodology descri bed here may al so be m xed-and-matched wth ot her

wel | - knowgymgy bw&mﬁmlmtﬁ@ thp¥ bdtRkeh RS R f ﬁ}ﬁ%r of

keystrokes req ur re sone varieties Of text 1nput. t hat
not all tmplqlhétsrroisiogeg@sariw Zrb@msnitmldwlaeaeeiethamuenetridoet m@szbitﬁpI ete the

reduced Keagtng i LAMRST P IR leds isSaS AL RGUFIRIGS g, T 0 Text i npu

functions‘are i act us al'owmn e om SSi o certain

met hodol o@mMmu)a&imnnbngtheorecambe cost, software size, inplenentation
requi renents and/ or even sonme good-tohave (but not critical)
functionalities. 34 It will be appreciated that, although specific

enbodi nenDetedtiorRegionent i on have been descri bed herein for purposes of
illustration, various nodifications may be nade w thout departing fromthe
scope of the invention. Accordingly, the invention is not linmted except by

the appended cTré nmain meaﬁaril\whmtn Our invention ¢ h&kgécmmgtmér@éﬁéc(}mhhun%b f Ior a
Screen tex 1.Np stem erein tO ut a dat val ueg r at a Yy (0] on a
oo on !k algdB Aghigh Aot e b o Aciian 6t ¢k Smaladiinsds Ba GROSALL et hod
conpri si nae&mﬁtmsoﬁrems@sﬁiré mwardsmkepmse@es&ﬂbéamks RSt NBS a

char act er géesent ative of on a virtual yboard on the

screen; d§?§ 4 WS Fstpm AEH"WE”@QP%QQ‘?“ZQ%?E&‘!W@ "B'H%"Ys‘iqnéﬁﬁt'ﬂ% thebt i on
from the RQ*%eFEth@%b%ter%‘dr%Biﬁyéd?reen mat chi ng | ocation points of the

stroking path wth detection regions on the

The detection region for a character can be a detection box (any shape or
size) that either covers the character or is smaller and kept within the character. With
the use of detection regions a user can start the scribe by touching the button space
of another character and then slide through the detection region of the character that
is required. FIG. 4 shows how detection regions 202, 210, 214 are allocated over
characters 204, 208, 216 and the extra spaces 205, 209, 215 it creates between
detection regions and the respective normal button spaces 200, 206, 212 to make
selection of characters more fault tolerant. The detection region allows for more fault
tolerance on the starting point of the scribing motion because of the increased space
between detection regions (i.e. you can start scribing on any free space 2085, 209,
215 without triggering any input), though too small a detection region may make it



screen, which are assigned data value or data synbols representative of the
character displayed on the screen, it is |ocated on or nearby; and

di splaying as text input the data value or data synbol assigned to the
detection region that is stroked across. 2. A nmethod of inputting as Gai ned
in claiml wherein gestures also includes besides a stroke across,

circling, crossing, criss-crossing andsgi gzaggi ng over the character and
have the sane functionality as a stroke across. 3. A nethod of inputting of
claim2 wherein the gesture | eaves behind a digital ink trace on the

virtual kdandta detaelthe geihesover piegaragter pAgreambrisesn, daiagtion regiasrs worki m 1
wherein t ' ' | rn% s ' h wth detection
regi ons oﬁ“ﬁ@@g’} ggr?,%acb%% orﬁée)&i%t%ﬁeég?%eq 'o étﬁlb?aﬁgn\g\}t h t he nost

| i kely or common detection region first to the least |ikely or common

det ect i on r egi i a%he orfor £ (TR BAMLPILARNLS bR 4536 MR didiPrElbt he
g a tﬁ\g (li;&% g%’ CSE% ection

detection regi on repreSentative o arac I's a OX Within
or cover i nguséttocdelect attematiredfotrhe ofiibe ebaiacter ik acaentdae cabitad rextertdede and

Stze. 363;haracters or even command based functions while still relying on tapping for actual
selection of the letter whilst in our invention, scribing is an improvement over tapping

to select a character on a virtual keyboard unambiguously.

The detection region mechanism is even more greatly enhanced when used
with the line detection region as discussed below which is the preferred embodiment
of the invention.

Line Detection Region

FIG. 4a shows how the line detection region 242, 248 may be allocated over
characters 244, 250 which are allocated a normal button space 240, 246. This
embodiment creates even more spaces between line detection regions to make
selection of characters even more fault tolerant (more space between line detection
regions) yet barely reducing the difficulty of selecting the character via scribing.
Again, line detection regions work equally well for any characters or symbols (e.g.
Chinese character 250).

E.g. 2 Toillustrate the effectiveness of line detection regions, take 2 small rectangles
(to represent box detection regions) and place them slightly apart to simulate
distance separation on an on-screen keyboard like below:

s] O]



6. A nethod of inputting of claim1l wherein the detection region
representative of the character is a detection |ine across or near the
character. 7. A nethod of inputting of claim6 wherein the detection |ine
is visible on the keyboard. 8. A nethod of inputting of claim®6 wherein a
spacebar is represented by a single line or thin bar on the virtual
keyboard wherein it is selected as per2a detection line. 9. A nethod of

i nputting of claiml1 further conprising the step: performng as per a
normal button input, if the character or buttaqn representinggthe char act er

i s tapped Newd takeR tnesyie fapresgniling detaglion segigpiciddriace thamsliggthorrart i m 1

further caRliatd #igtanB8 sé&Btior s Bh BiisBbehik@ySiaHra likébaigwor data symbol in a
different case |ike upper case, diacritic and accented type case or even as

a function) if an auxiliary key or sticky auxiliary key is used in concert
with the gesture. 11. A$neqPod of inputting of claim1 wherein the
character displayed is the Tirst character gestured over ignoring any
subsequent characters that could have been gestured over. 12. A method of

I nputting l.al r%ﬁ ' ' | racter
oot ea o3RSt BESER il ShanAE Lol BUANEEL 1 4 PR B AR
gest ur ed aapidly stroking across the 2 lines. It would be seen that it is much easier to scribe

across the lines and require less concentration than scribing the rectangles because

you would need to concentrate to avoid scribing the other region first.

Once you extrapolate the results for an entire virtual keyboard with all the
characters close to each other, on all sides, and you would be abie to see the
effectiveness of the line detection regions. Detection lines can even be made visible
on the virtual keyboard to facilitate scribing.

With line detection regions, this makes it possible to incorporate space
consuming functions like the spacebar into a single line or a thin bar. The selection of
the function would thus simply be to scribe across the line or thin bar as per a normal
line detection region. As a line or thin bar, it would be much easier to
implement/situate the function in an area or space to maximise text-inputting
efficiency and minimise space taken up. An example of how a line spacebar could be
implemented is shown by the vertical line 110 in FIG. 2.

The flexibility and power of detection regions is even further realised using
rules for selection.

Rules of Selection

With detection regions, especially detection line regions, it is now very easy to
scribe a character even with small virtual buttons, freeing up the concentration, focus



13. A nmethod of inputting of claim1 wherein the character displayed is the
character that was gestured over the nobst ignoring any other characters

t hat have been gestured over | ess. 37 14. A method of inputting of claim
6 wherein the character displayed is the character that was gestured
closest to the centre of the detection line ignoring any other characters

t hat have been gestured further fromthe centre of their detection |ine.

15. A method of inputting of claim1l wherein characters are displayed for
each character that was ﬁestured over in the order of which they were

gest ured odnd frusteatiop npeedilypsseciategd withismaliduttensiSince Raveyey fan havastheeen
coul d be f?]téﬂ%l?\t Bthﬁ%BnGé n%ﬂﬁ&éah@ﬁ%ou%mﬂd AEEEFRIeLHf stldctibRto d&digen t hit

wortcs Wi a sensor obj ect sensor In pen ased 1 nputting. 17.
met hod of Whlpmchar@gte@s scprrbedlaa@helmgmleﬁ*eﬂn the character could be one of the
characters in a multi-character key.

There are basically four rules that can be used to decide which characters are
selected:

1. First detection region scribed across is the character selected

2. Last detection region scribed across is the character selected

3. The detection region scribed across the most is the character selected
- For line detection regions that would mean the detection line that was
scribed closest to the centre. For boxed detection regions, it could
either be the detection region that was cut closest in half or the
detection region that was gestured over the most (e.g. for gestures like
circling, criss-crossing, zigzagging, etc.)

4. All detection regions scribed across are characters selected in the order
they were scribed across

For rules 2 and 3, it would mean that either the selection decision can only be
made after the touch contact is broken (e.g. the pen leaves the screen) or after a
fixed time interval after contact with the surface. Rules 1 and 4 would not require the
touch contact to be broken which makes it more flexible and provides the best
reaction time and speed. Rule 1 is the preferred embodiment as it is more natural
and allows for a more “casual” scribing as it does not require you to concentrate and
focus on where your scribe goes after you have selected the character you wanted.
In other words you can be more “lacklustre” in the scribing which reinforces the ease,
naturalness and fun part of the invention without compromising speed or
effectiveness. Using rule 1, unambiguous text inputting using the scribing method
can be very fast and easy as you need not worry where you first touch and where
your motion goes after scribing across the detection line you wanted. Selection of
character is instantaneous on crossing the first detection line. This is unlike prior arts



18. A nethod of inputting of claim17 further conprising the step:
performng as per a nmulti-character key input, if the character or
mul ti character key representing the character is tapped instead of stroked
across. 19. A screen text input system conprising: a display routine
di splaying a virtual keyboard on screen; a stored set of data val ues and
data synbol s assigned to various detecpgon regions on the virtual keyboarcld
representative of the displayed characters on the virtual keyboard; an
i nput routine which detects a touch on the virtual keyboard and a scribing
path of t Hate#henreauires lifting,thenantfram thessasern befow aeeledtialrandi® i ne whi ch
mat ches t gl raBaliRe! Losta ﬁéﬂsnd/&raif&gio BEOGIrbtbrelbnbiisiCr i bi ng
pat h and eter_rrrlﬁr?es V\ﬂlilc det ectl||on regi ons ¢<s 38 selected; and an
out put r ogelegtion gan bejdelsrminedt he data val ue or data synbol representative
of the detection regions) selected. 20. A screen text input systemof claim
19 wherein the scribing path of the contact with the virtual keyboard
| eaves behind a digital ink trace on the virtual keyboard during scribing.
21. A scr LXtal t J 9 wherein the matching routine
mat ches tﬁwﬁéééeﬁ“&@%@%?&ﬁh@@% ual keyboard with the scribing
path in the order
To input characters in a different case like capital letters, diacritic, accented,

extended characters or even as a function call an auxiliary key is used in concert with

the scribe. By selecting an auxiliary key and then selecting a character by scribing,

special characters are displayed or a function is performed. The preferred

embodiment would be to implement sticky auxiliary keys where the auxiliary need not

be pressed simultaneously with the scribe. The auxiliary key need only be selected

once before the scribe (a flag would be activated) and then followed by scribing the

required character.

The special characters or functions are defined in a database as are the
characters, data values and data symbols associated with each detection region.



of matching with the nost likely or conmon detection region first to the

| east |ikely or conmon detection region last. 22. A screen text input
system of claim 19 wherein the detection region representative of the
character is a detection box within or covering the character and the
detection box can be of any shape and size. 23. A screen text input system
of claim 19 wherein the detection regi @ representative of the character is
a detection line across or near the character. 24. A screen text input

syst em of %%éﬁéﬁgg ts n$et"r‘1e detection line is visible on the virtual

keyboar d. nput system of claim 23 wherein a spacebar is
represented by a single line or thin bar on the virtual keyboard wherein it

| ect ed det ect 26. A text input system of
Clai m 16 wher oiTHSERE BLECOKRIORUHASH FRALS TS Ean BF rmBRIeteS1 By pat

on the virjddal siysteheaind davicesas a SofwaRd pradidnd Br d&tH driver G286 shows &fi¢en
text input system of claim.19 wherein to disp Iaiqa data val ue or data

symbol i n TBAPMACERDts @sseciated with Raftwase proggam o screendiyt inputting o type
case or evgiieh?, uf\‘aééﬂ?@éﬁdé'wltrﬁ!ﬁlquVédtlbﬁr'Vhé<§Bfeéﬁ teXt inplit'syatem Bo@WouleY 1S

used in concert with the scrib
mainly comprise of a virtual keyboard display 306 with detection regions 302 at
appropriate locations for inputting, a database 308 to store set of data values and
data symbols assigned to the various detection regions which is representative of the
displayed characters on the virtual keyboard and also any special characters or
functions associated with sequence of auxiliary keys and detection regions, a
software program 300 or device driver 300 with an input routine 302, matching
routine 304 as well as an output routine 306. The database usually resides in the
memory 310 and every application 314 (e.g. emails, word processing, spreadsheets),
even the software program 300 or device driver 300 and memory, would function

under the control of an operating system 312 such as Windows CE or Paim OS.

FIG. 7 shows the main steps associated with the operations of the software
program. The input routine, as shown in 302 FIG. 6, would detect the touch on
screen 350, followed by the scribing motion 352. At which point, the matching routine
as had shown in 304 FIG. 6 would monitor the path of the scribe and tries to match it
with any of the detection regions 354. Once a detection region is touched or crossed
(i.e. using rule 1 of the rules of selection), the matching routine would retrieve the
data value, data symbol, special character or function that matches the detection
region scribed, in combination with any auxiliary keys pressed 360, and pass the
information to the output routine as shown in 306 FIG. 6. The output routine would
then display on the display of the device where the cursor or input point is currently
positioned 356. If no scribing motion is detected in 352 following the touch 350 then
the touch operates as per a normal touch input on the keyboard or normal muiti-
character if touched on a multi-character button on a reduced keyboard system 358.



28. A screen text input systemof claim19 wherein the matching routine
determ nes that the detection region selected is the first detection region
scri bed over ignoring any subsequent detection regions that could have been
scribed over. 29. A screen text input systemof claim19 wherein the

mat ching routine determi nes that the detection region selected is the |ast
detection region scribed over ignoring2mny previous detection regions that
coul d have been scribed over. 30. A screen text input systemof claim19

wherein the matchihg routine determ nes that the detection regjon selected
0t he det ect | BIG AEGae Hamie BaRsavine asiahe e e nolghans HSw,

det ect i on té BginfHIchddWith Bateétidhaepions (iid) anb aatettidrerdgions Firsta foticRédh t ext i nput
system of claim 23 wherein the matchi utine 'determ nes ,t{;%%

h
det ect i on detagies R it kﬁ\ébqaﬁ%‘*%tt%%]g?%ﬁ'nﬁteﬁer the Lontagkis Jetrip % a%Rgs est to

the centrgnafy, 402 TRé SEibiRTmMotioNisi tREE AR eadtY colsttiPald tiledted RSetria@bd have
been scribed further fromthe centre of their detection |line. 32. A screen

text inputtOdyrdisaiedy tippantaivels (e pbiugualyeddatarmingcly hegperinasyErm As t hat
detectionx %U%%S@Lﬁe?gkgﬁérﬁ%é @hicERfY 5dcPBingPlodresecRTrdm XL, ¥AG YRl r oked

over in the order of t hey were stroked over. | o
1 to X, and Y, 408 and these line equations are matched during the scribing process
410 with the line detection region’s equations to see if any line region is scribed over

(i.e. interception between the 2 line equations).

The database that store the set of data values and data symbols assigned to
the various detection regions as well as any auxiliary key plus detection region
combas could look like:

Detection Region Character
X4Yq, XaY2 q
X3Y3, XaY4 w
XsYs, XeYs e
X7Y7, XsYs r
XgYs, X10Y10 t

Where X,Y4, X2Y2 shows the coordinates (X, is coordinate for the horizontal
axis while Yy is the coordinate for the vertical axis) of the opposing coordinates of a
detection rectangle box. In the case of other shapes besides a rectangle being used
(e.g. triangle) more coordinates could be used or in the case of a circle, a centre
point and its radius. For the preferred embodiment of detection line regions, X1Y},
Xa2Y2 would be X4Y4, X1Y2 for a vertical line or X4Y4, XoY4 for a horizontal line.

For auxiliary keys plus detection region combos, the database could look like:



40 33. A screen text input systemof claim 19 wherein the screen can be a
touch screen or sensor pad, or a screen or virtual screen that works with a
sensor object or sensor like in pen-based inputting. 34. A screen text

i nput system of claim19 wherein the virtual keyboard is a reduced keyboard
systemw th nmulti~haracter keys with each nmulti-character key displaying
its set of consisting characters. 35. ggscreen text input systemof claim
34 wherein the input routine detects a touch without a scribing path on the
mul ti-character key as per a normal nulti character key input. 36. A nethod
of inputting for a reduced keyboard system with a plurality of keys, each
key havi ng eTe U data val ue, a
function o ahxﬂgﬁgkggﬂﬁg?gﬁgﬁfggen at vg o) te{,%keystroke,on a keyboard,
wherein a <§|ylft1 %1\, Kthfzt i -character keyQocapitaffuppry cae) ndji vi dual charact er
keys, repre = Y \u the—conststingndi-viduat—data—vjal ue or data
synbol, th F g Ve 4 n a counter notion to the nornal |notion of tapping
on the nul1smﬂaxaﬁtxphkeys) wherein toEi nput a character| unanbi guously does
not requir e—ehaRging des—between—anbi-guous—and—unanbi-guous text-inputting
using a st 8R§r9§¥§3ﬁxgut met hod conp ?sing the steps of|. nmoving the

i ndi vi dual [ahRF aGYErX gy 'h a directipg counter to tappijng as per normal

for a multi-character ey input: and displaying the data val ue or data
symbol repr 896hXaYsveYef the indivi dupf character key.

Thus in the above database example, pressing shift (sticky shift) and then
scribing the detection region XsYs, XeYs would select and display the character “e” in
the upper case, “E” while pressing the auxiliary key 1 (sticky aux) and then scribing
the detection region XsYs, XsYs would select and display the character “é”.

To make the matching routine more efficient, the detection regions are stored
in the order of the most commonly scribed character to the least commonly scribed
character. This most common letter used list could be obtained easily in any
preferred or referenced statistic. By using a simple common letter used list to set-up
the database this ensures that the matching routine would always match the scribing
coordinate/equation with the most likely (most common) detection region first
proceeding to the next most likely and so on.

An example of the characters in the English language (if used on a QWERTY
keyboard layout) arranged in order of most commonly used to least commonly used

character couid be:

E,TAOINSHRDLCUMWEFEGY,PBVKJIXQZ



37. A nethod of inputting of claim36 wherein instead of the

mul ti-character key consisting of individual character keys, it is a single
button that can be noved in nmultiple directions besides tapping, wherein
each direction represents the 41 stroke text input nethod of noving the
consi sting individual character key counter to tapping. 38. A nethod of
inputting of claim36 further conprisipg the step: displaying the data

val ue or data synmbol in a different case |i ke upper case) diacritic and

accented type case or even as a function, if an auxiliary key or sticky
auxi liary key ilfugdhaidatabasetbatstorgithe setnfidata valuasand gada Symbale char act er

ey oount Cfecieheti 9 M Vriod? detbolfSt igibn@olibtid @y of ol afm 36 further

conprising the steps: performng a normal nul ti-character key input,
if the button representing the character is tapped instead of stroked and

noved count Ty ) A0 —Amethoggt dpput ting—of —clam39—wherein if
nore than O%et?%’té?@ﬁggg character Character .

X1Yq, X2Y2 e (most common)

XaY3, XaY4 t

&Y& X6Y6 a

X26Y26, X26Y26 z (least common)

Reduced Keyboard Systems

The stroke input text inputting method is especially useful for unambiguous
text inputting for reduced keyboard systems, e.g. TenGO (Singapore Patent
Application 200202021-2). For virtual reduced keyboard systems, it allows
unambiguous text inputting to be done without the need to switch modes from the
normal ambiguous text inputting or the need for additional buttons. it is also a direct
unambiguous text inputting method that does not require altemative multi-step
methods like multi-tap and two-step methods covered in U.S. Pat. No. 6,011,554 and
6,307,549 for reduced keyboard systems.

The main factor is that the stroke input text input system can differentiate
between a scribe and a tap, thus being able to distinguish unambiguous text input
(scribe) and ambiguous text input (tap) simultaneously. The using of a slide method
to seamlessly distinguish between ambiguous and unambiguous text inputting for
reduced keyboard systems was previously addressed in U.S. Pat. No. 6286064, but
the sliding motion still necessitates first touching each symbol on each key precisely.
With our improved stroke input text inputting system, this is no longer necessary. In
fact, there need not be any individual virtual keys to represent the individual
characters that make up the multi-character key 106 as shown in FIG. 2. FIG. 2



key fromthe same nulti-character key set is tapped together, it would
still performas per a single nmulti-character key input. 41. A reduced
keyboard system for inputting information conprising: a plurality of keys,
each key having at |east one feature wherein the feature is a data value, a
function or a data synbol representative of a keystroke on a keyboard
wherein a key is a nulti-character keypgonsisting of individual character
keys, representative of the consisting individual data value or data
synbol, that can nove in a counter notion to the normal notion of tapping

on the nulsiPWe Rawareducabiryboardystamseuld be implementpdn a handhiald Aeviee dat a
is a data 1@baTﬁ§FﬁucQ& kéy ﬁﬁf’(f(;?y;s‘fsfmw f ch ﬂ;f %%tbha@ﬁtdap?é&xbogﬁy‘ﬁs«f oke

sequence of the aying the 1 nformtion
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unarmbi guous t-1Tnputfing by noving ndr vi racter key in a
direction kemwwhitnggena{plpgu@.lmxmeputmmwldlbea(eaned witthar act er key i nput.
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i ndi vi dualanstagubugabxtenguttingat a synmbol , counter to tapping as per nor mal for
a nmulti-character key input. 45. A reduced keyboard system of claim 41
wherein to input data value or data symbol in a different case |ike upper

case, diacriti ‘Fh@%nfécrﬁéfhbadloby B&h B8 aBplitd t8Yeéduced k@ytﬁdﬂ?&%&ﬁ@ms%m@ux' liary
key or sticky auxiliary IS used in concert with noving o
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counter to tapﬂ

Normally, the reduced keyboard systems could be represented in two main
ways, either as large buttons, that could be implemented fo resemble much like a
nomal keyboard, but with individual characters sharing the same multi-character key
(to compress space and utilising a larger button to improve text inputting) as
described in Singapore Patent Application 200202021-2, or as small buttons that
does not resemble a normal keyboard but to minimise space utilised by the keyboard
as described in U.S. Pat. No. 5,818,437; 5,945,928; 5,953,541; 6,011,554;
6,286,064, 6,307,549, and Singapore Patent Application 200202021-2.

For the larger buttons devices, the scribing methodology can be implemented
in the form of the physical muilti-character key consisting of individual keys,
representative of the consisting characters 264 of the multi-character key 270 that



43 47. A reduced keyboard system of claim4l wherein to input as per a
multi character key input, the nmulti-character key representing the
character is tapped. 48. A reduced keyboard system of claim43 wherein to
input as per a multi character key input, the multi-charact er but t on
representi ng the character is tapped. .ASA9. A3; . AFN. A(. Af *. . AN. Al " |
.Aus. A?2. A(". As_0. A9 . A3". Aa. A" . AaY . A)QQAA A (L A3L. Aa" . A ; &9 AuL9. A . A
A LUA3 L AULA L A9%A L% Au93. AN . Au. As. AaE . A3. AL
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move in multiple directions in addition to the normal tapping movement (eg.a
joystick-like button 288) as shown in FIG. 5a. FIG. 5a shows how a keyboard 284
using joystick-like buttons 288 could be implemented on a handheld device 280.
Thus, to input individual characters unambiguously, each direction would represent
each individual character in the set of characters (e.g. “Q”, “W’, “E”, “‘R”, “T")
represented by the multi-character key 288. Because generally a multi-character key
would not represent more than five characters in the base set (without the use of
auxiliary keys or menu/selection lists), the preferred embodiment would be the
multiple directions to be the five directions in a forward semi-circle as shown in FIG.
5a. In FIG. 5a, the multi-character key 288 is moved right thus inputting the character
“t” to where the text cursor currently resides 290 in the display 282. Of course, lesser
directions could be used for multi-character keys representing less than 5 characters
or more directions (e.g. backward semi circle directions, pull-up, clockwise and
counter-clockwise twists, etc.) could be implemented to accommodate non-base
character sets as well like capital, accented, extended or diacritic characters or even
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functions. Thus moving the button in the various directions would unambiguously
select/display the data value or data symbol or even function associated with the

button and direction it was moved. This would seamlessly integrate unambiguous
text inputting (directional inputting) and ambiguous text inputting (tapping) for the

physical reduced keyboard system.

Of course, the unambiguous text inputting for reduced keyboard systems
would operate as per a normal unambiguous text inputting for functions like saving
new words to library.

Some design factors taken into consideration for the gesture or stroke input
text inputting methodology and implementation was the frustration when tapping on
small soft-keys on screen for small mobile devices like handhelds, PDAs, mobile
phones, pocket PCs and tablet PCs. The requirements were for better and more
efficient ways to input text without compromising display screen size (i.e. larger
buttons), fast adoption and a low leaming curve, and be compatible with all manners
of keyboards, which includes QWERTY-type keyboards like the English, French and
German keyboards and also non-QWERTY-type keyboards like the Fitaly
(Textware™ Solutions Inc. - US. Pat. No. 5,487,616), Opti |, Opti ll, Metropolis
keyboard, and even Chinese keyboards, Japanese keyboards, etc. The methodology
developed was also to be implementable on reduced keyboard systems which use
multi-character keys so as to provide seamless implementation of unambiguous text
inputting for reduced keyhoard systems (using either virtual keys or physical keys),
without the need of a mode change function between ambiguous and unambiguous
text input.

Since tapping on small buttons or characters was the problem, we needed a
process step that had a more flexible starting point and took a slightly longer time
than tapping so that it allowed for adjustments on the fly, but would speed text-
inputting overall because of lesser frequencies of errors and less user frustration and
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L! 10%<<& (i3 abcurd@orefartt)and HlGWS fdr)adjustments). Thus, the concept of gesture or
stroke based text inputting was developed. The preferred embodiment of gesture is
the stroke across or scribing, but all other gestures like circling, crossing, criss-
crossing, or zig-zagging, etc. is applicable albeit slower. Therefore, with scribing, all
you need to do with a stylus, finger or object is to stroke across any character of the
keyboard on screen and the character is inputted. Scribing does not necessitate
having the start point to be on the character itself. In fact, the starting point could be
on another button and the motion of the scribe to pass through the wanted character
to input it. This works for any touch screen input or screen with sensor pens or
sensor input or even virtual keyboards or sensor pads with sensor pens or sensor
detectors. Basically, all manner of characters can be scribed, be it numerals,
alphabets, symbols, punctuations, etc.

An enhancement of scribing would be to have a digital ink trace be shown on
the virtual keyboard while scribing to serve as a visual feedback and guide the user
in his scribing action.

To make scribing even more effective, instead of making the character the
detection region, a detection box (any shape or size) can be used that either covers
the character or is smaller and kept within the character. The preferred embodiment
of the detection region is a line across the character (that could be visible or invisible
to the user). All a user need to do is to scribe across the line and the character is
considered stroked across. This allows for super-fast scribing action and even adds a
fun element to text inputting. A further use of line detection is to reduce space
consuming functions such as the spacebar into a single line or thin bar. Thus the
selection of the function is simply to scribe across the line representing the function.
As a line or thin bar, it would be much easier to place the function in an area to
minimise space taken up and optimise text inputting flow.
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The logic to determine which character is being scribed could either be the
first character scribed, last character scribed or the character scribed over the most
(percentile of region of detection region scribed over) after the stylus leaves contact
with the screen/surface or after a predetermined time interval on start of scribing. In
using the preferred embodiment of a line across the character to be used as the
detection region, then the preferred logic for determining character scribed is the first
character whose detection line is scribed across.

The scribing element could be used in concert with any auxiliary key or sticky
auxiliary key (sticky meaning need only press the auxiliary key once without need to
keep holding down the key to work in concert with other keys — e.g. sticky shift) to
generate special variations of the character scribed like uppercase, diacritic
characters or even as function calls.

The scribing method works great with multi-character keys in reduced
keyboard systems because it need not override the original ambiguous tapping
function, as a scribe is distinctively different from a tap. Thus, for a multi-character
button, as used by reduced keyboard systems like TenGO or numeric phone pad
systems like T9® (by Tegic Communications, Inc), iTAP™ (by Motorola, Inc),
eZiText® (by Zi Corporation), or WordWise® (by Eatoni Ergonomics, Inc), when a
user taps the muiti-character button, the normal function is triggered, be it predictive
text inputting or multi-tapping, but if a scribe occurs over a particular character of the
multi-character set, then the character is inputted unambiguously and seamiessly.

The extension of this method applies to hard-key implementation of reduced
keyboard systems as well. This requires some alterations to the hard buttons.
Besides a larger multi-character button that can be pressed, the button also consists
of individual buttons representing the individual characters of the character set that
can be moved counter to pressing (e.g. pulled up, push forwards or pushed
backwards). Another alternative is for the multi-character button to have joystick like
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movement capabilities or radial pressing capabilities, besides pressing straight down,
with each movement or directional press representing a character of the character
set of the multi-character button.

In view of the above description, the essence of an embodiment of the present
invention is to provide a less frustrating method to unambiguously input text on small
virtual buttons and also to seamlessly integrate unambiguous text inputting and
unambiguous text inputting. Although the references are for characters, the teachings
of the present system could easily be extended to any symbol, numeral, or function.
Numerous embodiments of the teachings of the present invention beyond those
specifically described here are possible and which do not extend beyond the scope
of those teachings, which scope is defined by the appended claims. In particular,
applications of the system are not limited to the standard unambiguous code or to
applications only in mobile devices or conventional devices requiring text input, but
are well suited for other applications and embodiments, even “futuristic” (less
conventional) ones like writing surface pads, sensor pens and optical or movement
recognition input devices, or any electronic device requiring a means to input a string
of non-random characters as long it could detect coordinates or differentiate scribing
motion.

The text input methodology described here may also be mixed-and-matched
with other well-known word completion mechanisms to further reduce the number of
keystrokes required for some varieties of text input. Additionally, that not all the
methodology and mechanisms need be implemented to complete the reduced
keyboard systems as long as its essence remains and main text input functions are
intact, thus allowing for the omission of certain methodologies and mechanisms to
reduce cost, software size, implementation requirements and/or even some good-to-
have (but not critical) functionalities.
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have been described herein for purposes of illustration, various modifications may be
made without departing from the scope of the invention. Accordingly, the invention is
not limited except by the appended claims.
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value or data symbol on a virtual keyboard unambiguously using a gesture
and stroke text input method comprising the steps of:
using a finger or object to stroke across a character representative of a
keystroke on a virtual keyboard on the screen;
detecting the touch on the screen;
detecting the stroking motion from the point of contact on the screen;
matching location points of the stroking path with detection regions on the
screen, which are assigned data value or data symbols representative of the
character displayed on the screen, it is located on or nearby;
and displaying as text input the data vaiue or data symbol assigned to the

detection region that is stroked across.

2. A method of inputting as claimed in claim 1 wherein gestures also includes
besides a stroke across, circling, crossing, criss-crossing and zigzagging over
the character and have the same functionality as a stroke across.

3. A method of inputting of claim 2 wherein the gesture leaves behind a digital
ink trace on the virtual keyboard during gesturing.

4, A method of inputting of claim 1 wherein the matching of location points of the
stroking path with detection regions on the screen, are done in the order of
matching with the most likely or common detection region first to the least
likely or common detection region last.

5. A method of inputting of claim 1 wherein the detection region representative of
the character is a detection box within or covering the character and the
detection box can be of any shape and size.
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6. A method of inputting of claim 1 wherein the detection region representative of
the character is a detection line across or near the character.

7. A method of inputting of claim 6 wherein the detection line is visible on the
keyboard.

8. A method of inputting of claim 6 wherein a spacebar is represented by a single
line or thin bar on the virtual keyboard wherein it is selected as per a detection
line.

9. A method of inputting of claim 1 further comprising the step:
performing as per a normal button input, if the character or button
representing the character is tapped instead of gestured over.

10. A method of inputting of claim 1 further comprising the step:
displaying the data value or data symbol in a different case like upper
case, diacritic and accented type case or even as a function, if an auxiliary key
or sticky auxiliary key is used in concert with the gesture.

11. A method of inputting of claim 1 wherein the character displayed is the first
character gestured over ignoring any subsequent characters that could have
been gestured over.

12. A method of inputting of claim 1 wherein the character displayed is the last
character gestured over ignoring any previous characters that could have
been gestured over.

13. A method of inputting of claim 1 wherein the character displayed is the
character that was gestured over the most ignoring any other characters that
have been gestured over less.
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A method of inputting of claim 6 wherein the character displayed is the
character that was gestured closest to the centre of the detection line ignoring
any other characters that have been gestured further from the centre of their
detection line.

A method of inputting of claim 1 wherein characters are displayed for each
character that was gestured over in the order of which they were gestured
over.

A method of inputting of claim 1 wherein the screen could be a touch screen
or sensor pad, or a screen or virtual screen that works with a sensor object or
sensor like in pen-based inputting.

A method of inputting of in claim 1 wherein the character could be one of the
characters in a multi-character key.

A method of inputting of claim 17 further comprising the step:
performing as per a multi-character key input, if the character or multi-
character key representing the character is tapped instead of stroked across.

A screen text input system comprising:

a display routine displaying a virtual keyboard on screen;

a stored set of data values and data symbols assigned to various detection
regions on the virtual keyboard representative of the displayed characters on
the virtual keyboard;

an input routine which detects a touch on the virtual keyboard and a
scribing path of the contact with the virtual keyboard;

a matching routine which matches the detection regions of the virtual
keyboard with the scribing path and determines which detection region(s) is
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selected; and an output routine that displays the data value or data symbol
representative of the detection region(s) selected.

20. A screen text input system of claim 19 wherein the scribing path of the contact
with the virtual keyboard leaves behind a digital ink trace on the virtual
keyboard during scribing.

21. A screen text input system of claim 19 wherein the matching routine matches
the detection regions of the virtual keyboard with the scribing path in the order
of matching with the most likely or common detection region first to the least
likely or common detection region last.

22. A screen text input system of claim 19 wherein the detection region
representative of the character is a detection box within or covering the
character and the detection box can be of any shape and size.

23. A screen text input system of claim 19 wherein the detection region
representative of the character is a detection line across or near the character.

24. A screen text input system of claim 23 wherein the detection line is visible on
the virtual keyboard.

25. A screen text input system of claim 23 wherein a spacebar is represented by a
single line or thin bar on the virtual keyboard wherein it is selected as per a
detection line.

26. A screen text input system of claim 19 wherein the input routine detects a
touch without a scribing path on the virtual keyboard as per a normal button
input.
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27. A screen text input system of claim 19 wherein to display a data value or data
symbol in a different case like upper case, diacritic and accented type case or
even as a function, an auxiliary key or sticky auxiliary key is used in concert
with the scribe.

28. A screen text input system of claim 19 wherein the matching routine
determines that the detection region selected is the first detection region
scribed over ignoring any subsequent detection regions that could have been
scribed over.

29. A screen text input system of claim 19 wherein the matching routine
determines that the detection region selected is the last detection region
scribed over ignoring any previous detection regions that could have been
scribed over.

30. A screen text input system of claim 19 wherein the matching routine
determines that the detection region selected is the detection region that was
scribed over the most ignoring any detection regions that have been scribed
over less.

31. A screen text input system of claim 23 wherein the matching routine
‘determines that the detection region selected is the detection line that was
scribed closest to the centre of the detection line ignoring any detection lines
that have been scribed further from the centre of their detection line.

32. A screen text input system of claim 19 wherein the matching routine
determines that detection region(s) are selected for each detection region that
was stroked over in the order of which they were stroked over.
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key displaying its set of consisting characters.

35. A screen text input system of claim 34 wherein the input routine detects a
touch without a scribing path on the multi-character key as per a normal muliti-
character key input.

36. A method of inputting for a reduced keyboard system, with a plurality of keys,
each key having at least one feature wherein the feature is a data value, a
function or a data symbol representative of a keystroke on a keyboard,
wherein a key is a multi-character key consisting of individual character keys,
representative of the consisting individual data value or data symbol, that can
move in a counter motion to the normal motion of tapping on the multi-
character keys, wherein to input a character unambiguously does not require
changing modes between ambiguous and unambiguous text-inputting using a
stroke text input method comprising the steps of:

moving the individual character key in a direction counter to tapping as per
normal for a multi-character key input; and

displaying the data value or data symbol representative of the individual
character key.

37. A method of inputting of claim 36 wherein instead of the multi-character key
consisting of individual character keys, it is a single button that can be moved
in multiple directions besides tapping, wherein each direction represents the
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representlng the character is tapped instead of stroked and moved counter to
tapping.

40. A method of inputting of claim 39 wherein if more than one individual character
key from the same multi-character key set is tapped together, it would still
perform as per a single multi-character key input.

41. A reduced keyboard system for inputting information comprising:

a plurality of keys, each key having at least one feature wherein the feature
is a data value, a function or a data symbol representative of a keystroke on a
keyboard wherein a key is a multi-character key consisting of individual
character keys, representative of the consisting individual data value or data
symbol, that can move in a counter motion to the normal motion of tapping on
the multi-character keys;

a database for storing data wherein the data is a data character or a data
symbol associated with an input keystroke sequence of the keys; and

a display for displaying the information.
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42. A reduced keyboard system of claim 41 wherein to input a character
unambiguously does not require changing modes between ambiguous and
unambiguous text-inputting by moving a individual character key in a direction

counter to tapping as per normal for a multi-character key input.

43. A reduced keyboard system of claim 41 wherein instead of the multi-character
key consisting of individual character buttons; it is a single button that can be
moved in multiple directions besides tapping, wherein each direction
represents the equivalent of moving of the consisting individual character key
counter to tapping.

44. A reduced keyboard system of claim 43 wherein to input a character
unambiguously does not require changing modes between ambiguous and
unambiguous text-inputting by moving a button in a direction, representative of
the consisting individual data value or data symbol, counter to tapping as per
normal for a multi-character key input.

45. A reduced keyboard system of claim 41 wherein to input data value or data
symbol in a different case like upper case, diacritic and accented type case or
even as a function, an auxiliary key or sticky auxiliary key is used in concert
with moving of the individual character key counter to tapping.

46. A reduced keyboard system of claim 43 wherein to input data value or data
symbol in a different case like upper case, diacritic and accented type case or
even as a function, an auxiliary key or sticky auxiliary key is used in concert
with moving of the button in a direction, representative of the data value or
data symbol, counter to tapping.
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tapped.

48. A reduced keyboard system of claim 43 wherein to input as per a multi-

character key input, the multi-character button representing the character is
tapped.



