12 Decenber 2006 Description FIELD OF THE | NVENTI ON The invention rel ates

generally to reduced keyboard systens. and nore specifical&* to rfogﬁéed
keyboard systens using the same nenory mapping as the con\}e te?eg}li)gq RTY

or QWNERTY-type keyboard using a database engine to resol ve anbi guous
‘keystrokes and, functional keys to replicate the typing experience. This
reduced keyboard systemis also designed for fast typing with 2 hands or 2
t hunbs for application in nobile devices, nobile phones, handhel ds. PDAs
and pocket conputers, and the 10 key Bewmiigfioni s adapted especially for

I npl ementati on on nore advanced input devices, like a glove entry system
or an optical pad entry system BACKGROUND OF THE | NVENTI ON One of the
advent s of FIE4E OfeTHEINSENEIONNe surge of online text based communi cation.
Online text based comrunication, started with the conputers and the

I nternet and continued to gain acceptance and popularity wth Short

Message Ser Vi ceTHa RN hd de,facto formof = communjcation for
bot h persofr;gl qegir:d bugoﬂg%bép%ér%{)ég@g%lu(ﬁedcﬁmqSyéTegﬁ?WQfGW"??@Ethre
getting sfegided keybband eystamsarsing tes dameahdnid k J . The

si ngul ar dbwgﬁﬁ;gg’n Fe ded hy mpbile pho@?@ﬂgrﬁ_ﬁ%%g?&g%ﬁégﬁﬁ*g%cket
conputers s Yidui eyﬁﬁ@. g"ﬂ dyrasp engirade rasoive ambiguous keysabkes and, functAg f Or M
or anot herkeyd® rédlicRdMb bvoi O o agi.n M. devi ces get

smal | er, . o.%e (;-fd] the rrixa]ﬂ§ or %a #%hgg%@é%gggyéﬂ%ﬁ%‘é%g) afﬁ?é?%S‘WMfFSUYPfHQ

- QUERTY- | i kedthiRehandsear @ thumba fos mpglication in matilb devitsa thabils '{Jﬁcﬁ'es.‘?fan&fﬁldls. Qhg

alternate fotext jnput, |ike pen-based text input, handwiting
recogni ti &N, e\%ﬁc%gteﬁeﬁ ?féfjlfﬁi( J@F‘Q’k@fﬁ%@fsawe@v fes inplersentdiiememsre ddvaheadt

I nput i s lingeedeviced, e '|5vgegﬂgs ' a LYLL _keyboard, necessitating Al
to hel p. predict the d\:\'i)rds, gﬁﬁ%h‘?&??@%%@ﬁﬁ%ﬁ“ﬂfs slow at best with a
| ong | earning cycle, voice recognition is still inits infant stage and it
is the software this tine that takes a long tinme to learn and alternative
keyboards are passe, finding its niche nostly under special circunstances

| i ke cor dBleKERAUND OFome iIRveRfN capped. 1

One of the advents of the new era is the surge of online text based communication. Online - ‘
text based bommunication_, started with the computers and the Internet and continued to gain
acceptance and popularity with Short Message Service (SMS). Email is now a de facto form of

. communication for both personal and business purposes and compact electronic dewoes are getting
smallgr. have more functionalities and are more integrated. The singdiar direction ﬁeaded by mobile
phones, handhelds, PDAs and pocket computers is that it must'have online text based communication
in one form or another, be it emails, SMS or instant messég’ing" (iM). |

' As devices get smialler, one of the major challanges is to shrink the fult GWERTY or
QWERTY-ike keybqard to a small yet still usable size, or to look at altemafe forms of text input, like
pen-based text inpt_:t, handwriting recognition, voice recognition or-keyl?oérd alternatives. Peﬁ-based
text input is fike typing wrth one finger on a full keyboard, necess&aﬁng Al to helb. predict the words,
handwriting recognition is slow at best ﬁﬁh a long leaming c’ycie, voice rieoogniﬁdn is still in its infant

stage and it is the software this time that takeé a ldﬁg time to i;aarn and alternative kéyb‘éaf‘rds are;

. - passé, finding its niche mostly under special circumstances like cord kéyboar’ds for the handicapped.




12 Decenber 2006 Speed and efficiency w se, keyboard entry is still the
fastest and nost convenient for text based comrunication. e of the huge
barriers to alternative keyboards though is |earning curvé, BefbergP08y en

I'arger issue is acceptance and how strongly the OAERTY and QAERTY-Ii ke
keyboard has endeared itself to the popul ace. Many 'better' keyboard
configurations have appeared |ike the Dvorak keyboard but its adopters are
an elite mnority. Thus, with the heavy and increasing demand for online
text based conmmSpeediridosticidhBniise Sjtos: t foreed to Using a
mniature full-sized. Q/\ERTYy]keybo%tr gd@?@gg ?nﬁlﬁﬁﬁét%%t%gwgégﬁem?ﬁ&%

vi sual |y apPEas sunicationeQnaridhe huge barrete toi attentativiekey tiays iticogh iBRERInG Bale, but

casual textad r e o small and toq close together. There
have been v?r?gﬁ%rggﬁ?%rgrgﬁ S %ﬁarl%%P%E%" %’ﬁ@*’dﬁ&&ﬂﬁ&%w@ﬂﬁﬂﬁw&wmw haier e
are 2 i rendedtebitsslf bithdqmipbiass, danp Segdr l@?ﬁoa%n@ﬁﬂ A s Kzfvg 8‘2‘%%'%8 ane%é;b\'m?a’k

nmet hods anqﬁt he g’et,hods associated with the, a y re

nuneri c phoffPopYPut itsradegters are anpiitapingriye Shusswitithe hemyy and inbrodsing dBmMERT fboConoNe

pad | ooks, th@bisBE commiidi t he st advanced and conprehensive for -

the treat m(s;;vflr of mult |nlu% ar ac gggvﬁcg%?mffrﬁ%%rsé‘é%%@ﬁ@@ YHNgR Migrtaredwisiredne

~character EYiMielboard. The mmiange keybbardyeotgh @& ML [Chive.text
oo Aial SEeR GNP RER G b YT

i nput . sucfpor%§ t.hose described in U S

5, 953. 541 &40 Rafe thag Casygl teginputas the kegsars 48 smalidind ke closs getiosty ent i onal
unambi guous text input nethods of nmulti-tap, two-stroke or multiple-stroke
interpretation, like in US. Pat No. 6,011,554 and 6,307,549. The main

probl ens wi th t Ferehave bben varioneeatipmpks wrinbRUSHE CRVERBY kdyB6ad. BELLAE the®d Se 2
OVNERTY COpRat hblﬁ ﬂ%r are they specifically designed for rapid typing or
doubl e-t ypi ngs%(% B -"?ﬂﬁﬁ%‘?ﬂ”ﬁ'ﬁ@/ﬂéﬁowﬁ@m* 414 reslodjonmEltfiods angd themathads t he -
centre of adsedidted\athited) airén [ ne. pa d not the OWERTY or
QAERTY-t ype, keyboar d. n tdgekég?@s%“r%??' 'inlrjlli&/eergr%[h :ﬂgrﬁe, chﬂg?$83ntg%1??@ﬂdscﬂss%§dgn is
with the Qfifrdienumedc mmabgq ltopps‘e to ﬂiemnd&:bbeaﬁe hb%t:aﬁvén%d aﬁdg;ahprten&s;ve for
i ncreasin s for. ile text input eing able to send text nessages
_everyMer?gﬁﬁﬂﬁ?F 2 a"'i'zﬁ“frlkeﬁl(@E?&@%?‘S‘!’iﬁwgf%'ﬁﬁ@mﬂ?mr@hmbpﬂ.i ori tg
than numer dosering bt ordd QARG crbfonld YeRRibld %ud'Sh 1mEe RISUFRTS #2f NS20®:
us, Wi e nerging o e nobile .
hs.§1 8,437: 5, .938; 5,953,541; 6,011,554 6.286,0_64 and 6,307,549, and the more conventional '

unambiguous text input methods of multi-tap, two-stroke or multiple-stroke interpretation, fike in U.S.
Pat. No. 6,011,554 and 6,307,549.

The main problems with the numeric phone pad methods are that they neither are QWERTY
' ~ compatible nor are they specifically designed for rapid typing or double-typing (double-handed and/or
- | double-thumbed). This is because the centre of their design is on the numeric phone p;ad énd not the
QWERTY or QWERTY-type keyboard. |

' !n the present invention, the foundation of design is with the QWERTY and QWERTY-type
keyboards, as it is falt ﬂna_t the increasing demands for mobile text input {being able to send téxt
messages everywhare and on the g_o) will place text input on a much higher priority than riuméric
input, because of the intensity and extensivenass of usage. Thus, with the merging of the mobile . |
phone-and PDA functionalities, even traditional numeric-geared apparatus like the mobilé phone will
need a typing enabled (as simitar to QWER'fY typing as possible) text-input fﬁnction. |




phone and PDA functionalities, even traditional numeric-gear ed appar at us

| i ke the nobile phone will need a typing enabled (as sim % RTY
typing as possible) text-input function. 2 12 Decenber 200

QNERTY keyboard reduction nmethods range from-chord type keyboar ds and
ergonom ¢ arrangenent of keys, as that disclosed in U S. Pat. Nos.

5,017, 030; 4,847,799; 4,824,268, 4,579,470;4 3,945,482; 5,790,103 and U.S.
Pat. Application No. 20010006587, are either too difficult to Iearn
(chord), not QAE?HBNarCOWﬁaWhé oarfl wp st n| ng,
uses too many keys, not h‘?ve g%d#gtﬁhkﬂ%tilo%i?tag ar acfl'I Jtﬁ%{}% P

(needs col otifo¢d @Frgﬂgea‘@eﬁqf kayseds thamlsdoﬂedlu'elys Ratt. Nog £5,0 tA03054, 84709, 4324 268;

i nterpretat and t p| n Thus, births the
| mspi Fati on T ar Y ek A780T8! RPN A Aeriaion i 3007 B aeihertomsitcibto

keys to 1Ceam (char), bult)mmaﬁuﬂsnﬁlé?néﬂidnhﬁv%%nwaﬁ fo??égﬁgg?ﬁ@gu%ﬁmpypl as Lhe

QNERTY or configuration, and allow ng

(doubl e- ha%&f 'aFFH%E Mulishipeeteystsratment (neads ootk mgmg.taddM’iathn&GItkeis(br h@ar n,
and fast t Qud-§Rié %ﬁ% s.an intuitive database engine
to resolve the aﬂ?ﬁéﬁ?@gg}o B‘J’é"%ﬁ"%ﬁg ﬁ’ﬁ?‘ﬂf‘?‘%&'s t hat each nul tifunction

key represents, by matchl ng words in a word library which are indexed to a
uni que keystrok nce 12 Decenber 2006 SUMMARY OF THE | NVENTION In

accordance wth ea.'ETP@'E'E"“ forie conpept inybeardithat ret ordylademsbs MeyHambsrchf kst em
for inputt o oritNber QRN lurality of single entry keys,
each key havi r?é aIthIr eastgé%ml eg'![euséra g’gmeﬁggfr%ﬁ“ﬁq’"z‘i&gﬁ'e%@%ﬂémqwﬁ ﬁﬁtyae

val ue, a f eamfiguratian.and alloskingdorsipatiietyping RIoeBIe Riel Hﬁdf&fdoﬁbl&ﬁ-b{;&%@k:ﬁu&rﬁ
Q/\ERTY—typg?nk%g?grrd a% ned based on a mappi ng arrangenent Of |on ‘
conprised 0 28" E%%?'WLJH%WW¥QQS¢G@WMdMMmBM nunber

of said ketgsolehd Sfbigiliylof thOLHR RTY-type ke board; a database
« for storing data wherein the f‘gra?%&ghagg&%m s&“tﬁ'é’cyé“aé%'ﬁﬁ‘ﬁol

associ at ed"‘?&ﬁ‘%'ﬂawﬁfﬁ'ﬁmm@w@mdbequum&eﬁs&oﬁd‘@qk@aé& and as a di spl ay




for displaying the informati on based on the input keystroke sequence and
the associ ated stored data. Design considerations for the nodem keyboard
was for fast fluid text input using a reduced keyboard system &%2006
fit into snmaller nobile devices |ike handhol ds. PQOAs, nobile phones an
pocket PCs. THIMM2RY ortHRMNSVEMIIENT or fast adoption and thus a | ow I ear ni ng
curve, and be QMNERTY or QAERTY-type conpatible, which includes keyboards
in other | anguages |like the French keyboard and the German keyboard.
Because of the i Hciceardacs withe fisshespecsrthers isameiddrdragsduged keybrpudt systemdor iepluded
keyboard symt@mhiich RipfishdRlpYurRicpPyt s?dg?é"é?lgryfkgys gacﬁ'ﬁ%}qﬁ%v\ggt lgasLmbr?e)&gre {yping

(to send text nessages everywhere and on ere are no
pl aces to | ¥yereiBwrrheieurg syastavaine tadfunesion Pt%é@tesynﬂ?pb@physeahdvmaéwmkuemge

To meke thegnastaoedpkrybond thiist EREHVn né%[)rl'gea o SRy Oy NELY- t Do

conpati bl e, :t pre erabl uses the sane mappl ng as per t e usage of

a conventi cet kY5 the. Wﬁli@wmeﬁeylmeb oder ek)elghb oambrr sfssiddieyeistréraceduses t he
same Vi sual contparid %h(tWWER?WQ%é@yM@ 'aQﬁl!abAsQ ﬁ?%ﬂﬁ)ﬂ% & Wﬂé?&n Qiraﬁq% &lhata

. keys) of thg conventj onal keyboard or the sa

touch typi agier oraflatasnbel siseeintad Witk e bmpidkey ke sdqeenmoomwbeys \and and d1sp1ay
mappl ng, r Qﬁﬂﬁ%ﬂaﬂi@tﬁ@ AFSEmMaN a8 of tRf 1nfnn keﬁﬁ}fl?e s@i&n&r b ﬁ{e‘%pgox?feﬁ ggred(%{ata

character assignnents. Each of the keys represents a sect
conventional keyboard divided into 6 sections. Each row of the

convent i onal keyblmlgmc@ed@mﬂoﬂheﬂomkdymmsf@ﬁétﬂhx@@ﬂtﬂlﬁtﬁ%dr&&aﬁ
centre and MP %g I n }(}2 sections _per row. Since the character keys
ina conven$| ona %53?"‘80 'UE@&B‘?"‘?!"‘%?\@@VWU@ tgndleldsi Rvs, aobilelghdneeshd
fromthis vpeketlPdal Fiethbd boa The 6 keys are
pref erabl y further arranged o tﬁe&%%%%gg%d%%%a%kﬂ'W|%gﬁ §‘@{‘P‘?%W§R5b
t he converﬂ"r BIRTYctyp® compatitie. evhich incRideokeyBBard e Gthar hiBdes I&Q&ecﬁbmy&gw d

ei t her r.angl 12 Decenber 2006 (nore ergonom ca
arr anged) an@ Si %""%?5%%@%@%8 ‘B?'Wsmm@fofeme@teemaboﬁdt thamdmedr

by 2 thunbsybsapesyhians t he era |y further

assi gned ‘nurer al s T Fﬁgﬁﬁfa&g&r il ”edsg"é'? é‘ﬁ?degﬁf g}iﬂ’i‘@gﬁ@yglng t6 schd et messages |
everywhere and on the go even when there are no places to lay down the keyboard) to facilitate
speedy and extended usage.

To make the reduced keyboard system easy to learn and QWERTY or QWERTY-{ype

compatible, it preferably uses the same memory mapping as per the usage of a conventional keyboard. Thus,
the reduced keyboard system either uses the same visual mapping (same relauw phys:cal looatmn of

the character kays) of the conventional keyboard or the same finger mapping (i.e. for touch typmg) of
the conventional keyboard.

For the 10-keys, v1sual mapping, reduced keyboard system 6 of the keys are preferably used for

- character assignments. Each of the keys represents a secbon of a conventional keyboard diwded mto
- 6 sections. Each row of the conventional keyboard-composes of 2 sections by dividing the row in the

- centre and splitting rtmm2$ecmonsporrow Since the character keys in a conventional keyboard
~oceupy 3.rows, thus 6 secbons are derived from this visual bisecting of the conventional keyboard,

The 6 keys are preferably further ananged in the same mappmg as the divided sections on the

- oonvenuonal keyboard (Le.in 2oolumns and 3 rows) The columns could erther be strarght or angled




that they are assigned 2 nunerals, one is a base from 1 tolXaadbanedcher is
the plus 5, with 10 being 0. 4a 12 Decenber 2006 The alternative nunber
is selected by a tap-and-cycle nethod (e.g. Cycle key) or using a separate
auxiliary key in tandemw th the assigned key (e.g. Shift key). Thus, the
nunerals fromO to 9 are fully represented on the reduced keyboard system
The 6 keys are preferably still further assigned node changi ng functi ons,

| i ke caps node, predictive non- intuitive text input node and nuneral s

i nput node, which are activated by pressing-and-holding the assigned keys.
For the 12-keys, finger mapping, reduced keyboard system 8 of the keys are

pr ef er ablgiory gpgn ter, assi nts. Each of the keys represents the
sane chagactgr@séni@g?zne g‘@?'ﬁ‘es%ﬁ‘ﬁ% ysgd by the midsle 3 fingecs of both haodswe by ponal
keyboar dthumbs,tooa bind papiokgnn.t he keyboard is mapped to 8 fingers, thus 8

keys are used-to represent the characters in the finger map. The .8 keys are
preferably further arranged in the sane resting placing (home keys) of the
fingers for touch typing on the conventional keyboard (i.e. one row or one

row i n 2 hal végythe$ikeysrapmpreforably feitlidn essignbbmsiiciad ghathadesmspgned. (HDmans
er gonom gl - ) I tuated to be used by th fLngers of both
hands or bydléé’ ﬁ%%@s dzon#g%ﬂagsh o2 aEren gté’ Sl(;aflgf'%%?rb\&ﬁe éﬁ%lj "%&} Wdsmefot be

continuous and can be separated to be nore easily accessible by both hands
CO. one rowin 2 colums): 5 of the 8 keys are preferably further assigned
nunerals in a hal f-decimal system This neans that they are assigned 2
nunerals, one is a base from1l to 5 and another is the base plus 5, wth 10
being 0. The alternative nunber is selected by a tap-and-cycle nethod
(e.g. Cycle key) or using a separate auxiliary key in tandemw th the
assigned key (e.g. Shift key). Thus, the nunerals fromO to 9 are. fully
represented on the reduced keyboard system The 8 keys are preferably stil
further assigned node changing finctions, |ike caps node, predictive non-
intuitive text input node and nuneral s i nput node, which are activated by
pressi ng- and- hol ding the assigned keys. ' o

4a




5' 12 Decenber 2006 The reduced keyboard system can-resol ve- the anbiguity
of the set of characters that each multifunction key reprd3ddifcembgsg006

mat ching words in a word library which are indexed to a unique keystroke
.sequence (intuitive text input node), or characters in a character library
whi ch are indexed to a unique keystroke and di graph association
(predictive non-intuitive text input node), using an intuitive database
engi ne. The intuitive database engine can further refine, the order of the

wor ds st or eqhdSteridiVe t e sequence, in the word library, by -
pl aci ng the La'sterusgdug'Perlsisg %’éeg' y\%"f"gmﬁdﬁ’l’?’? BAthod (eg. Cyele kay) prusing heegpumae of

choirce/ | i st awdlianudspyiio tander @it BloQE4iGHRY ke ' b t abase ,engi ne can’
still furthegr refine the order of the %@%g@@g& '%ﬁ%&%d’"g‘@fa?ﬂmﬁj@% are fully
keyst roke anfear gradihiesedused kavbeard systen.he character |ibrary, by placing the
| ast used or selected character in front (.e, first in the queue of

choi ce/ kst of r;[%P&[‘acters to be selected). New words inputted using the

predictive no UP tp prsferablyrstil] fapluet assipotel nedecHags b i
added to thﬁu%@rtgﬁgigar&ar . This capability t%}gﬁgﬁ‘ﬁ%{r’% thﬂ?gg@%&%ﬁ%@é@ﬁa

reorder the . &t pmerainingd eroke wdich akeacieaietbiGRedsing ahdRdiing the

recently usesigrie@kéygast recently used or not. used, enables the intuitive
dat abase engine to be constantly |earning and personalising itself to the
user. The reduced keyboard system can be further enhanced by the inclusion
of 4 keys to [)PEE{QE Qﬁ‘& spacebar, shift, backspace and cycle key. The
spacebar and ba 58@ S’éwwmm@ummmm@ammw@m@%%gpﬂd but

W th addi tcharseler ssightiems R &l?i ' ssi bl e to be activated when
pressed- and- hel d or when ug“ej%r in %ﬁ%?%@%@%ﬁ%@g@dwm@@wﬂmkey

can operat@%ﬂglonﬁmmeﬁmmmnﬂbudsm%gké b e ,QQF%P ' ' 0
char aCter%eyé"QﬁﬂseH%F%p} n tandemw th a character 3Jl?)gy, %but a ?oé%@yg&ﬁfﬁréral
"selector for the nalfPdetifgchevees i thafiwesmep as a node changer or
perform ng additional functions when used in tandemw th the

The 8 keys are preferably further arranged in the same resting placing (home keys) of the fingers for
touch typing.on.thé conventional keyboard (i.e. one row or one row in 2 halves). The row could sither
be straight or v-shaped {more érgonomically érranged). and situated to be used by the 4 fingers of
both hands or by 2 thumbs, one hand on each side of the row. The row need not be continuous and

- can be separated to be more easily accessible by both hands (i.e. one rowin 2 columns).

3 ofthe 8 keys are preferably further assigned numerals in a half-decimal systemn. This means thatthey
are assigned 2 numerals, one is a base from 1 to 5 and another is the base plus 5, with 10 being 0,
The altemative number is selocted by.a tap-and-cycle method (e.g. Cydle key) or using a separate

‘auxiliary key in tandem wim_ the assigned key (e.g. Shift key). Thus_. the numerals from 0 to 9 are.fully
Tepresented on the réduced kayboard system. -

| The 8 k?y,s are preferably still further assigned mode changing functions, like caps mode, predictive non-
intuitive text input mode and numerals input moda, which are activated by prassiﬁg-and-holdﬂg the
_ assigned keys. : | | | |




6 12 Decenber 2006 spacebar, backspace and cycle key. The shift key could
al so be used to activate new features and nodes when presidaikcanskrhedad. The
cycle key can_be used to cycle through a list of choices determ ned by the
intuitive database engine that corresponds to a keystroke sequence (for a
word in intuitive text input.node), keystroke and digraph association (for
a character in predictive non-intuitive text input node), keystroke (for a
nuneral in nunerals input node), and synbols and punctuations keystroke

activation (for ﬁg%‘g‘g@% and punctuations-in both text input and nunerals
i nput node). 7 %@ﬁsmwmlﬁ?ﬂﬁﬁﬁag{ﬁaﬂf@lsﬁfcw&twﬂ%gs FIG 1

shows how an&MERh ] | Se Y-type, keyboard is mapped visually
by the user, and hS&Fhﬂ{“S%ﬁ%%@E%w%k%amwa@wpmwmwme »
segnent ed daystrais qwenas (it@ie doxt Rp& nfade) T8 dhisy: ¥ r;‘f}é s, F 2.shows
how a QWERTY, and . likew se a O/\ERTY_-ty)pe, Erg%%é%&%ﬁa %’?’YH’*&@?%@ X4 uch
typi ng, an Avaueheystakpand diggreh assegipiondpredicive nbreinadivs @REGhuL MbE) Susing an
nulti-charmﬂ%dg@yagee@i,g 3 shows how the multi-character. keys for the VM
reduced keyboard systemicould be arranged in  the same visual arrangénent

as the segnented 6 sections (2 colums and 3 rows) for the conventional
QNERTY or Q/\ERT)(,H%%EI% keyboard. FIG 3a shows the front view of the
[

preferred embod B’Fdaéabﬂ‘@m-&!n&rtﬁf&ﬁhmbrﬁoﬁhmw@r@peﬂﬁﬂ{ ge in

d ' ' ' . ' | f h he VM
educed  koybon o aoren it #0ysdWRR, b Baci iRy etls i SoPetRICRip B Go (oM cal
| ocat i on dfe @ueue elcheicaflist afsvordsaslbe éekictedj. SUal  typi ng on.a conventional

keyboard, could be inplenmented on a nobile device. FIG 4 shows how the
multi-character keys for the FM reduced keyboard system coul d be arranged

~in- the same fi ; ' - n coJums and 1 row) as the ONERTY.
or QWERTY- type The Bkuithve 34AAQ eﬁéﬁe%ﬁgs%‘ﬂ?ur&ner(re%ne t!]e o%?ar of the characters s)tored per unigque
eys#ro

k ke and digraph association, in‘th_e character library, by placing the last used or selected
character in front (i.e. first in the queue of choice/list of characters to be selected).

New words inputted using the predictive non-intuitive text mnput mode - -can be able to be

autométﬁ@lly added to the word library. This )wpabil‘rty together with the capability to reorderthe -
words stored per unique keystroke sequence from most recently used to least recently used or ot

.used. enables the intuitive database engine to be constantly leaming and personalising itseff to the
user. ' ‘

Tﬁe reduced keyboard system i-can be finther enhanced by the inclusion of 4 keys to represent
spacebar, shift, backspace and cydle key. '

R The spacebar andbackspace can operate:: much like the conventional keyboard but with
 additional features and modes being possible to be activated when pressed-and—held or when usé‘d fn
tandem with the shift key. '

The shlﬂ key can operate: much like the conventional keyboarﬂ in the capitalisation of characters
when usaed in tandem with a dnaractgr key, butalsoasa nume@ selector for the half-daci_mal, system

and also as a mode changer or parforming aditional functions when used in tandem with the




keyboard. FIG 4a shows the front view of the preferred e%} di rent_of a
keyboard and di splay of a handheld device in accordance fe érzp??)@sent
‘invention, show ng an exanple of how the FM reduced keyboard system (12
keys), using the same finger mapping as used for touch typing on a
conventional keyboard, could be inplenented on a nobile device. FIG 5
shows how the nunerals for a half-deciml systemcould be assigned to 5 of
the 6 nulti-.. character keys for a VM reduced keyboard system t oget her

wi th an addigg j n f nuneral 0 to another mnulti-character key.
8 12° Decenbdéep%bézbggga éilé—‘fgég 9’@3?‘%%8%" ﬂ keyi£aid alse ke ysad togctivate naycleatrmes asly st em
coukd be asnidgawetien mressedbndtar), 8 nul ti- character keys for a FMreduced
keyboard system together with an additional assignnment of numeral O to
anot her nufti-character key. FIG 7 shows how the multi-character keys
coul d be assi ghiectywk kéy "BESe GleaRol ' predicti on-intuitive
text i nput node, -():(apskyl. ock nbde?lgégggtﬁﬁﬁn%r gﬁts&fcﬁ%%fﬁgmq%é"eﬁﬁﬁ °igpgye dtpbase
VM 1 educed SREgbaedTapotin o) ok sedieSo Y vifin Wt BAARHAD, KRS0V @
- be assi gnegnd/\‘/iji rh npde , changi ggmopti_ons of predictive non-Tnturtiv "t°5‘§<t

i nput node, ca%gp'] TEROABOT 2 sharacienie pretictiverontntuve extifputinboe) Kieyoka (forfzM.
reduced keplmaiich suifer: t he perspective view of the possible
enbodi ment of a gl ove%pggﬁ%fé\%nggyﬁﬁodsﬁ?d "%&G?SRQWP@(?WﬁmﬂfOWE in
accor danceAfliPufcteatiensin batletoxt inpovaratiutieralsipitinagan exanpl e of how the
reduced keyboard system using the visual mapping (10 keys) could be

i npl erented on a gl ove input device. 9 12 Decenber 2006 DETAILED

DESCRI PTI ON OF THE | NVENTI ON Thr oughout this description, the preferred
enbodi mrent and exanpl es shown shoul d be - '




consi dered as exenplars, rather than as limtations on the present
i nvention. The reduced keyboard systemis a concept keyboard design that
uses a mninmum .of keys to represent the entire QAERTY o2 Breepeber de
keyboard, which includes keyboards in other |anguages |ike the French
keyboard and the German keyboard; by enploying an intuitive database
engi ne. The idea and purpose of the invention is to have a keyboard design
that uses a mnimum of keys for text and nunerals input, uses the sane
menory MepBRIGF DESCRIPMONIETIE BRAWNGS F€qui red for  QUERTY or QUERTY-type
keyboards, allows for fast typing vvit% 2hands and/or 2 thunbs, be able to,
accommodat e commonly used keyboard functions |ike shift and backspace and
easi |y adoptahl e o used. With any. word_library and character library. The
obvi ous apﬁ‘?‘ga |V5§1h?wo? Sﬁﬁg]ﬁ('rﬂ?gﬂ%’qvﬁ?‘? 3 BYEBTY&ype.dreybosdes inapped disually tethec es
| i ke nobi | asepaidtRw i cbiM\Se : mobi | ones, consol e
devices or in places or sﬁ%@?ﬁgﬁkl%seérgg&{tégh?ﬁg? eqnﬁeﬂ?ﬁdGﬁ@%agr&aﬁ'@Fgﬂn%d
al so for ké}”ﬂf‘éﬂ‘fi{aé@ék@@l%vi ces like glove input devices. Mapping There are
2 preferred nmenory (user) mapping configurations to the reduced keyboard
system and for which patent rights are hereby clainmed. One is for users
that have VIG @ahdws HEMAIDEERTY, LETREGRRE ] ﬁm_ i t of e
"character keys) out the Q/\ETI%('T\? or O/\E%waﬁ/pe éé§ ggérg%gﬁgﬂ?%és%{}ﬁ'ﬁ' for
typi sts t hAPMGA7E how e same fingpr maripingeneld be asdureQMBRLIBEhAMEREYs! Y pe
keyboard configuration. The reduced keyboard system maps the keys such
that existing users of the QAERTY or QAERTY-type keyboard that either
vi sual | y nElfi. 8 stiidwsthbw the@yticdhactoPlieys tor Bie VM _are
able to qu&]ckl% adapt to the newﬂ?{ge?yboard w&?ﬁ%ﬂt &t R@%‘%@%@ﬁ%@aﬂ%&gi%g
go t hr ough™'& 53 Bhysual aapgamest asytee segmented 6 sastions(Ricalumag indcSrov@forahesi npl i i ed
text input ; tate a l.onger 10 12 Decenber 2006
| ear ni ng Cﬁf@%g@ggwé@ﬁﬁﬁﬁggeh@og e nmenory nmapping used for typing
on a conventional- keyboard (e.g. handwiting recognition, Synmbol witing
er wite characters

syst ems e the u b
y V\:f‘ﬁé 3a shows Ele front view of the preferred embo‘:};ment of a keyboard and display of a handheld
device in accordance with the present invention, showing an example of how the VM reduced
keyboard system (10 keys), using the same visual mapping (physical location of characters) as used

for visual typing on a conventional keyboard, could be implemented on a mobile devioe.

- FIG. 4 shows how the multi-character keys for the FM reduced keyboard system could be arranged in

the same finger resting arrangement (8 columns and 1 row) as the QWERTY or QWERTY-type
. keyboard. - | |

| FIG. 4a shows the front view of the preferred émbodir'nen_t of a keyboard and display of a -handheld
device in accordance with the presgnt—invention. showing an exampla of how the-FM redticéd
keyboard system (12 keys), using the same finger mapping as used for touch typing on a oodver,_ttionai

keybeard, could be implemented on a mobile device.

FIG. 5 shows tiow the numerals for a haif-decimal system could be assigned to 5 of the 6 multi-. -

character keys for a VM reduced keyboard system together with an additional assignment of nﬁmeral .
.0 to another mutti-character key. - |




drawi ng shapes and synbols on a pad, and tap-on- QAERTY pen based i nput
systens). Prior art QAMERTY keyboard reduction nethods range from chord type
keyboards and ergonomi c arrangenent of keys,. as that di g%P@f?@HCIﬂQOQJ. S.
Pat. Nos. 5,017,030; 4,847,799; 4,824;268;, 4,579,470 and 3,045,482 are
either too difficult to learn (chord) or are not QAERTY conpati bl e.
Keyboard designs that attenpted to be QAERTY conpatible, like those in U S
Pat. No. 5,790,103 and U S. Pat Application No. 20010006587, are either

not intuitipg, f l,earni.ng,. continues to use too many keys, do
not have str %ngQ%? ?‘Pc Sar g%{ales rfgrkaehf!'r&gﬁ"'@ﬂtsﬁﬁﬁf’ CRuidrfassigngcio b ok el B mylti-

addi ti onal Guaracteokeyk @y a Fi¥rediced keyBoHd 5t 4 ' ) dvocat es
si ngl e ‘hand yaF)]i'Bg. The presentéyianventi On%%ﬁf%%@é&ﬁ{&ﬁ%lsag%w{rﬁémza sral

t ypi ng msm)?f? ghemei-hasete eyt h typi st and non-typist), as . used when
typing on a QAERTY keyboard, but the arrangenent of keys is also heavily
suited to ul?lgg orro conpl-ement that nmenory. This nakes the present invention
very intuit shows hpretha militivibasicteai®ys éddid deSRER ; ' .
Reduced Keyb%d %st em FIG 1 shoa/s how a e#@“%h%%@%%g‘g{g%@‘
ONERTY- t ype “REYHWRHuie 1ok [pddnaste <aans ook merls, andonumments ingut choll@uintiocR)sH 41 be
segnent ed im@d&eaﬁ%mg )y the segnented characters assigned into 6

mul ti-character keys. -Thus, for the VMreduced keyboard system the

mul ti-charact brkeys could be mapped as follows for a OAERTY keyboard: Keyl
- RT . K - oYU OP  Ke - ASDFG Key4 - HIKL 11 12 Decenber 2006 Key5
) ZQ)/(\Eé\/ Key‘chgz. BgWs how the mZIt?—character keys coul%ilbeassigned with mode changing options of - Y

| predictive non-intuitive text input mode, caps lock mode, and numerals input mode (num lock} on a
FM reduced keyboard system.

FIG. 9 shows the perspective view of the possible embodiment of a glove input device and display of
a text input device in accordance with the present invention, showing an example of how the reduced

keyboard systam using the visual mapping (10 kéys) could be implemented on a glove input davice.




There are no restrictions to how the keyboard is divided into the 6
segnents. The reduced Kkeyboard systemis able to function with a
configuration of the null-character keys and thus the esé%ﬁ?qeﬁllbe;?é%ose of
the segnentation is for the user to retain and use the sane nenory mappi ng
as he would if he was typing using a visual mapping of a conventi onal
keyboard. Thus, the multi- character keys for the VIA reduced keyboard
system coul d al so be napped as: Keyl - QAERTY Key2-U OP Key3 - ASDF Key4

- GHIKL  KepBrai&6esdrfion Ngh& @i e also no restrictions on the
nmul ti-character keys to not being able share character assignnents.

This is especially true for the segnent border characters that could be

assigned to either Itwd,rg |eft or right multi-character keys. Thus, the
mul ti-character Ke&yd ﬂ\s&e%p%sm@ﬁ@(?f{eﬁ@mbedmentse@mntpleboﬁ:aﬂmmhoﬁ@b@ct ers.

This is easiohyiddiiddeRéitirs, rter ¥ dislinRLddh ¥09§tgaprbas Yy having the same

word i ndexed to 2 possible keystroke sequenc '?t'ﬂ%' mul ti-character
keys for the VM reduced keyboard system could al so be mapped as

(underlined cha mant border characters): Keyl - OMNER, Key2 -
| YU OP  Key3 - ZE%&%‘#’B"%@&&“ Ystemm s axganceng syboarkdnaitin thiatyées-a mioi@hiM ot Reyk 2o

Decenber 2 @@ﬁeseﬁ'ﬂmreWﬂEHT%r((ﬂﬁﬁﬂe%Q %nggrx R, mcfu%‘gss Eeygoards in other
tanguages like the French keyboard and the German keyboard, by employing an intuitive database
engine. The idea and purpose of the invention is to have a keyboard design that uses a minimum of
keys for text and numerals input, uses the same memory mapping (for the user) as that required for
QWERTY or QWERTY-type keyboards, allows for faot typing with 2 tidnds and/or 2 thumbs, be able
to accommodate commonly used keyboard functions like shift and backspace and easily adoptablo or
used with any word library and character liorary. The obvious application for the invention would be for
smatl, medium devices like mobile devices, PDAs, handhelds, Packet PCs, mobile phones, consoie

devices or in places or situations where textual input is restricted and also for keypad-loss devices like
glove mput devices.

- Mapping

There are 2 preferred memory (user) rnappmg oonﬁgurat:ons to the reduced keyboard
system and for which patent rights are hereby claimed. One is for users that have visually mapped .
{remembers the phys:cal location of the character keys) out the QWERTY or QWERTY-type keyboard

and the other for typasts that have mapped their fingers to the QWERTY or QWERTY-typie keyboard
' conﬁguratlon.

The reduced keyboard system maps the keys such that existing users of the QWERTY or
‘QWERTY-type keyboard that either visually map (VM) the keyboard layout or finger map (FM) the
' | keys, are able to quickly adapt to the new keyboard wnthout the necessaly of having go through a Iong
o Ioamtng cycle Prior art alternatwes for a simplified text input system usually necessitate a longer
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For the FMreduced keyboard system the keys are mapped as per the finger
assignnents for touch typing on a QNERTY or QNERTY-type keyboard. FIG 2
shows how a QAERTY, and |ikew se a QAERTY-type, keyboardl?’réﬁ"sem@?eff%o%ers
for touch typing, and how the sane finger mapping could be assigned into 8
mul ti-character keys. Thus, in the FMreduced keyboard system the nmulti-
character keys could be mapped as follows for a QNERTY keyboard: Table |
Keyi Key2 Key3 Key4 Keys Key6 Key? Key8 QWERTYU1l-'" :.:0PASD
FG HJ K L iedmifgeva AOGE f nulti-character keys There are 2
cruci al ‘consqug]r(\):%g!al?ér?t lEet arr%%%éen@ﬁ?‘o%f“a?ﬂ%q.?ﬁﬁf’ qryplrg paacerveRiopal. One is

to conpl ekRyheard teeg. hardwriting (dcognitidReSyRtRN ritihg Bkt vitordthe ﬁéelﬁ ?T,Uﬁ%tcﬁ;}}gﬁg,s bg Pg f :

for a VMr e keyboard system the arrangenment of t ar a
keys is sifﬁg‘ﬁéﬁl 32389%%'8 s&??%‘é%% angk tag-ae-QWEEG Viprt babel inperdybtoms). of t he
ONERTY or QNERTY-type keyboard. FIG 3 shows how the nulti- character keys
for the VM reduced keyboard system coul d be arranged in the sane visual

arrangenent as ‘?fhéa%@‘gﬁﬁﬁYWbﬁardmbmsneﬁ%dgﬁhw%% r%%aéé ng;ggard

conventio RTY or RTY-type keyboard. For the F
system . mqn%fgﬁqgeﬂ?m%ﬁ@ﬁ’é’ﬁﬁ'sﬂ?seﬁl'ﬂs‘-l-ﬁlﬁéﬂ-i Nosha 7030y 4.845y99] 4824268 | ar
Lo the pl acsTamnb 346988 kIR too i B el RroreP it oo 50 ;@g@?@gboafd- |

FIG 4 shows how the nulti-character Keys ard
syst em colieHPsE desiganths attemptechio be QWERTYNG@RIpatitles fitd thekadi ﬂ.@ﬂﬁﬁ.”ﬁéltsjg%b%eo' ums

and 1 row RIY or RTY-type keyboard. 13 12 Decenber The
arrange rre%?@g’fst' tB ﬁ'e%ﬁ?"— ’g‘h é%pWE eithgiRot intfitive enasgs for fast Isarnieg, wentinoys
TAPpi N Utbe 1nmir Royéses not e stk Aigh-Bdbed: R SRR Thed S K0S sl

optimses the VM or FM assignnents o
additional control keys or are two-stroke interpretations) and/or advocétés single hand typing. The

present invention, not only utitises the same typing memory for the user {both typist and non-typist), as
_used when typing on a QWERTY keyboard, but the arréngement of keys is also heavily suited to use

or complement that memory. This mak.es'the present invention very intuitive to type and vety easy to
learn. |

V‘!sual Mapping (VM) Reduced Keyboard System.

FIG. 1 shows how a QWEHTY,- and likewise a QWERTY-type, keyboard is mapped visually
by the user, and how it could be segmgnted into 6 sectibns and the segmented characters assigned
_into'6 multi-character keys. : |

‘?l'hus.‘for thé VM reducéd keyboaid system, the multi-charactér keys could be mappétias
foliows for a QWERTY keyboard: |

| Key1 - QWERT
Key2 - YUIOP
'Key3 - ASDFG
Key4 - HJKL
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mul | -character keys. The second consideration or consequence for the
arrangenent of the nulti-character keys is to allowthe iﬂﬁle ntaﬁ%on of
t he reduced keyboard systemfor efficient and fast doubl e=haffd er 28084/ or
doubl e-t hunbed typi ng. Doubl e-handed typing is not catered for in nost
prior art alternatives for a sinplified text input system except fora

m ni aturi sed QNERTY keyboard, which is unw el dy for doubl e-handed typing.
This is especially inportant when textual input features nore frequently in
noder n devigg; ysege. For .extensive and fast textual input, double-handed
typing is still the fastest and nost efficient nethod.conpared to

al t er nat i v&ey6l-i88M pen-based i nput, handwiting recognition, and nuner.ic
phone keypad based input. FIG 3a shows how the nufti-character keys could
be arranged on a handhel d device that uses the sane visual nenpry mapping

as used for Vi Stke dr¥Rb RSIER ' - keyboar nd alsq . al] ow ng
for doubl e- handed or doubl e: {'ﬁ‘ﬁg’g‘g}(@%@%ﬁd'sér@ﬁﬁa%éﬁﬁgmﬁ%%ﬁé uced °
mul t i - char kaybeard jetpa is ahtaut dinbiinnavith angeshfigRation bens et Snalfdekeyd Sathi s t he
sane finge i used for touch typing on a conventional keyboard,

and al so a‘%ﬁ?%&%%ﬁa&&lﬁéﬁwﬁﬂ@ﬁa@&wﬂe ¢RL9Iretain Bodhise dhe: sapiermemonNpappingas U al

and Auxi | i ierwouldapt wh ; . r ke nop-t extual and
auxiliary keys are agg‘ggg?%ﬁ!{?lgguair@%@d& Eé%‘; vgéu?sﬁgl?%bpﬁsm'&s PPt ed
enbodi mentchgRctereysiorthe Kidredutedtiegbaurksysioar opulld als bemupghdias: f our non-t ext ual
or auxiliafy keys to be added to the 6 nulti-character keys in the VM
reduced keyboard systemto make it a 10-keys reduced keyboard system or
added to tKegt 8QwleRTY - character "keys in the FMreduced keyboard systemto
make it a 12-keys reduced keyboard system The four non-textual or

auxi | i ary "8 U0B pe added are spacebar, backspace;-~shift and cycle keys.
FIG 3 anggH . shows how the non-textual and auxiliary keys could be.
arranged on" a 12 Decenber 2006. keyboard and a handhel d device

respecti veys - GHUKL. uses the sane visual nenory nmapping as used for .visual
typing on_a cqnventional keyboard, and also allow ng for doubl e-handed or
doubl o- t hERBEAC S -

Key6 - VBNM

There are also no restrictions on the multi-character keys to not being able to share mara&er
assignments. This is espedially true for the segment border characters that could be assigned to -
either the left or right multi-character keys. Thus, the mutti-character keys could be assigned the same

+ segment border characters. This is easily handled by the word fibrary database by having the same
word indexed 10 2 possiblé kaystroke sequences. Thus,'the multi-character keys for the VM raduced
keyboard system could also be mapped as (underfined characters are segment border characters): - |

Key1 - QWERTY
Key2 - TYUIOP
Keya - ASDFGH
Key4 - GHJKL
Key5 - ZXCVB
Key6 - VBNM
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typing. FIG 4 and FI G 4a shows how the non-textual and auxiliary keys

could be arranged on a keyboard and a handhel d devi ce refgscti elr# t hat
uses the same finger mapping as used for touch typing on'ZEEHIEMDnal
keyboard, and al so allowi ng for doubl e-handed or doubl e-thunbed typing. The
functions of these 4 keys cover a very w de spectrum of functions

especi al |y because of the way they could work in tandemw th each other.

- The preferred functions: of the various keys individually and in tandem
coul d i ncl wihgar Madplirg (BM}RuELINSGhAA roke Sequence Function(s)
Spacebar Spacebar Backspace Undo t%éﬁ}%&st character, punctuation, object,
synbol or spacebar inputted. Cycle Cycle forward (through other objects if
avai l abl e) Shi f { + ac cl e backward or reverse cycle (through

ot her objects i %“o%ﬁﬁﬁ'%q%gsﬁe@{narfsvmmewg@ts aghmanped aywer thediogar assignmentsrior
t andem wi t toushnigpihgon & EWEBTY or QWERHY I peGd in t italise
the text character that is input rm&ci)ee) ﬁ%ﬁ?@d%?%&ﬁg‘ wiar@%%&g&@eﬁﬁﬂe

and vice & 13HyRe. kaybagi! maps § nestientoloh wypingi andhbe ttdl dafie MAde? AR @uldl S
mul ti -

sel ect ed f g4 assBHEERA! 8Smd i RUL e) the 2 nuneral s assigned to any
character key 3@5 1'529’@'8%"51 éllracggge@;‘ T%H?*f"f the FMreducedkaybearg systeghjheciulti n t he
punct uat i oehagacter keys could be mapped as follows for a QWERTY keyboard: :

Table 1
- |Keyl: [Key2 | Key3 Keya Key5 Key6 | Key7 Key8
Q RT Yu | “Q P
A 5 ’ FG HJ K L
Z . X C vB NM

Arrangement of multi-character keys

~ Thera are 2 crucial consequencss in the arrangemant of the multi-character keys. Ona is to
complement the memory (for the user) mépping as discussed above. Thus, for a VM reduced -
keyboard system, the arrangement of the multi-character keys is similar to the arrangement of the
segmented 6 sections of the QWERTY or QWERTY-type keyboard. FIG. 3 sﬁows how the multi-
character keys for the VM reduced keyboard ‘system could be arranged in the same visual
arrangement as the segmented 6 sections (2 cblurnns and 3 rows) for the conventional QWERTY or
QWERTY-type keyboard.

For the FM reduced keyboard system, the layout or arrangement of the multi-character keysis
' simﬂar to the placement of the fingers, whan at rest, on a cﬁnventional keyboard. FIG. 4 shows how
'the.mulﬁ-character keys for the FM reduceq keyboard system could bé arranged in the same finger.
resting arrangement (8 columns and 1 row) as the QWERTY or QWERTY-type keyboard. |
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synbols, list is inputted (different list of objects for nunerals input
node and text input node Shift + spacebar Carriage return O the

auxiliary keys, only the cycle key and spacebar is nandatE%?“m¢ﬁ9§m06
essentially, the reduced keyboard system could function with just 6 or 8
mul ti-character keys and 2 non-textual or auxiliary keys. Functions |ike
punctuations, carriage return, and backspace could be replicated by nodes
changing. In retrospect, even the cycle and spacebar function could be

repl aced by noderh erman what the invention is
trying to achieve for |UlthPHl% Eac%&% BW?I%H%(FGSI{E%/W@P"IW@&I%WMWQ

Typi ng Nbdéyt%ﬁt@ﬁewmmrmlangnéﬁmoﬁa 5EY KRR I cat f or
a multitud ,ﬂ‘; '{mdcftes | i ke caps | ock, H%twtlve ?@E%tﬁgﬁgﬁﬁ%gﬁgnmengﬁwl ve
non- |ntUIt|ve'f erh‘ﬁ’ﬁt mode and nuneral s input mode (num kick). The
versatility and fI exibility of the reduced keyboard systemis enhanced by

t he node changi ng process. The preferred enbodinent is for the default
node to be intui Pv%cotlémnsrdwpwnonmeqME&roﬁth@&%

pressing a, ﬁgﬂgh%n ned key and hol di ng ln?%%rﬁogﬁéagétg%ﬂ%&%kﬁgﬂf d.
Pressi ng- an § t"ﬁ 1 REhg ifugeddarhont witam fweﬁibtenﬁaddfdstte:uﬁladendébange

and rever and/dralousiehuRe the us state (node). The
preferred :Inl ng and peﬁqgﬁ %%l@ﬁéﬁ%ﬁb}pﬂgﬁwg %‘Jf(é%'f’Wﬁtp&“rﬂS%Pée@ﬁtaﬁge ‘

function i irifadiert inprg systain, ekcaphior & minfRUriséd QWERTY kéIfbo&rH%hnéfﬁ urI e!&ﬁSPt 1
sec. Any ké%b%l"gﬁ‘ﬁg”? ghgned a, node chagge function,” on top

normal ~function e T8 §5RecoTpertan) whes textual mpu%eatmeﬂnérh@emmﬁyahe

bet ween a modemmtevicaussgadFat Bxa8idiva Id by sensing the | ength
of the sign I Input ﬁygm an’dl npu?qggdﬁt,tg Etﬁ%gﬂtng?mefﬂ?me "Igt'ss“i'%elﬁmeﬁ

Decenber STREciEst mpibed eampareddalattesmativesfind fim-tasstiags, HaRWRRAY RcSHhRibE rQnd

woul d be t,g,,,{gﬁg h haracter keys assigned with the nbde changin
functions of (VIllst‘{tnla%??@d Sglgjfnf’”tnode being intuitive text input

FIG. 3a shows how the multi-character keys could be arranged on a handheld device that
uses the same visual memory mapping as used for visual typing on a conventlonal keyboard and- also
allowing for double-handed or double-thuimbed typing. FIG. 4a shows how the multz-character keys
could be arranged on a handheld device that uses the same fi inger mapping as used for touch typmg
ona convantlonal keyboard, and also allowing for double-handed or double-thumbed typing.

Non-Textual and Auxiliary Keys

To complement the multi-character keys, non-textual and auxiliary keys are added to the
- Teduced keyboard system. A preferred embodiment of the non-textual and auxiliary keys would be
tour non-textual or auxiliary keys to be added to the 6 multi-character keys in the VM reduced
_keyboard‘ system to make it a 10-keys reduced keyboard system, or-added to the 8 mulﬁ-cha'racter-
!teys in the FM reduced keyboard system to make it a 12-keys reduced keyboard sy&tem.

The four non-textuaf or auxthary keys to be added are spacebar backspace. shift and cycle
| keys. FIG. 3 and FIG3a shows how the non-textual and auxsltary keys could be arranged ona
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node): a) changing fromintuitive text input node to predictive
non-intuitive text input node, and vice versa when pressEQDand-hgb a

. . . ccember
second time b) changing fromtext input node to nuneral s I'nput” node ( num
| ock), and vice versa when pressed- and-held a second tinme c¢) changing to
and fromcaps | ock node during text input node FIG 7 shows how t he
mul ti-character keys coul d be assigried wi tth node changi ng options of
predictive non-intuitive text input node, caps |ock node, and nunerals

i nput node %’num I&k on a. VMreduced keyboard system FIG 8 shows how
the mul ti- EWRPHE AT A hangueld deyicg reweqtvaly.dias ysamithasameniiualoivarogi mappig 25 oses forf

predi cti ve vie@iybiRd &4 4 bk ] aps | ock nmpde and nunerals

i nput m)dew( _nu%hln%c k) one&taségl\lﬂk%@g%é%g%%ggoar% f@&éﬂ@%a%ﬂ%@giﬂﬁ&%ﬁid
Backspace &Bd-tFiffi4sind §iG &1 stews how theaoy-tesdual dndlaukifry IR9s SRRMRHbARRlon QNERTY
or Q/\ER_‘I'Y—}(%Bgré(e%%rnﬂ. 5%(, pre55|ic th? shift key and the multi-character
key during textef 1P (PR aTIvely Hiat pses the samedingatimsppieg/asdiskefot lenchaoul d
be in capi fyghGon 2 EPentibRet keybBRE Eanl it essi ng- and- hol dj ng down
the caps | ock Tode assi gned ke&.nh%{)sa s%ﬁvfnwt( t{grgjé)@ée'ﬁ%mfeag%’Hﬁﬁr’g‘lmﬁﬁ‘g@'ﬁg"
press-and-hol d the sanme key again. In caps |ock node, every character

i nput di spl ayed].h\é,iﬂll Icﬁol%e "tﬂ capitals, unless the shift key is pressed in

t andem whi ch” wodl 4 Rt SEMEsebiRYe SYPt Avarswide sppstrap obfuntignsasperfally beppese of 17

- 12 Decenbethe #80fiey d30K WoRER BanBisrh Gith 84kn] ' Lo L . for the
conventi onal %I{TY or QNERTY t%g%&g;glggrqgé g’ﬁ%ﬁé%guﬁ%tr&n%%&%%/‘%ﬂ‘?%?gﬁg t he
backspace ddualigsng in tapdem epulddndude: previ ous character, nuneral, synbol,
punctuation, object or spacebar input. Cycling and Lists Wen a character,
word, object, plurality of objects, nuneral, synbol, or punctuation is
Table 2 . o

[ Keystroke or Keystroke Sequence Function(s)

Spacebar Spacebar -

_ Backspace Undo the last character, punctuation,
‘ object, symbol or spacebar inputted.

Cycle o Cycle forward (through other objects if
available)

Shift + backspace | Cycle backward or raverse cycle
(throqgh other abjects if available)

Shift "No effect on its own, has to work in
'tandern with another key

Shift + multi-character keys (in text | Capitalise the text character that is

input mode) inputtéd if not in caps lock mode and
" " vice versa
Shift + mutti-character keys (in The alternate numeral is selected for
| numerals input mode) ‘ the 2 numerals assigned to any multi-
| ' character key |
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di spl ayed as one of a list of possible characters, words, objects,

plurality of objects, nunerals; synbols, or punctuations subsequent (next
possi bl e) characters, words, objects, plurality of objects Decsrhe 2

synbol s, or punctuations are sel ected and di spl ayed by pressing the cycle
(or cycle forward) key. The cycling process is in a |oop, thus, when the

| ast character, word, object, plurality of objects, nuneral, synbol, or
punctuation is selected and di splayed, and the cycle key is pressed again,
the first character, word, object, plurality of objects, nuneral, synbol,

or punctuation will be selected and di spl ayed. The sel ection and dlsplayed
char act er | S+ @cleobj ect, plurali Wnedifst oltjece initte pundfiBioAl s, séllnbol or

punctuati pn can al so be reversedLﬁ%lEI ed (cycling the character, word,
object, plurality of objects, n off list yjrayed Ciferepiistafudti on in t he
reverse ofder), and for which pdtpbiskd-ahsaRh clgimed, if a cycle
backward [or reverse cycle) functllgn |s I rrpr"ign@nrrﬁ ‘%.dg. shift +
backspace) . Reverse cycl i ng i s [a¢¢oputmncgel oop, t hus, wherl the first
character ect Ht-ad-Hty—of—object s nuner al nbol , or

1S _{, ] IJ y ]
punct uat i onm*tpsébge éct ed and dis C&Q@Hem&ﬁ’d the reverse cyﬂt e key (or key
conbi nation) is pressed agal i, the rast Tiaracters— object, plurality
of objects, nuneral, éq;”g or punctuation. wll be sel ected and
di spl ayed. Li s (& ther+ auNbanakayarosly theotyda keyosidmpacebaré medatdry, Thiis, e&oRtallS the

numner al s, C t he reduced keyboard system coul d
ei t her ?dﬁEQﬁJ gbr tgﬁﬁqr?émgh’%gﬁw WHS o8 muitheharactey keys qad gﬂ@leﬁem@ oof the
char act er eumwldﬁs, thmafstﬁse pictsB Ik, Ikrriabe RRInE Shdba EA \%(?)[? 5"

ar a

punctuatlo chanded on selecting and accepting o
obj ect, Raings Indefaseqct eveniheeysle and gpavebar fzommmelﬂtbeadpmed byT;h@jeor der

of the ch plurality. of objects, nunmerals, synbols,
or punct %@g%ﬁg&gswﬁn ggﬁumegm{a@&nqﬁ dMeE iR Pﬁ?ﬂ‘?‘(@ ferfiuid; fagt apd duced
keyboar d sgwertinnabkaybohrddikdtping. 18 12 Decenber 2006 commonly used are the

i ndi vi dual characters, words, objects, plurality of objects, nunerals,
synbols, or punctuations in relation to the other characters, words,

obj ect s, Wﬁﬁgﬂddee’arﬂfu&ﬁjcﬁﬁﬁgﬁng nuneral s, synbols, or punctuations in the
list. - '

The reduced keyboard system also caters for a multitude of modes like caps lock, intuitive text
input mode, predictive non-intuitive text input mode and numerals input mode (num lock), The
versatility and flexibility of the reduced keyboard system is enhanced by the mode changing process.
The preferred embodiment is for the default mode to be intuitive text input mode. | |

Mode changing is performed by pressing a mode change assigned key and holding it for an_
extended period. Pressing-and-holding the same key a second time will undo the mode change and

~ ravert the reduced keyboard system to the previbus state {mod&). The preferred trmmg and‘penod for
the key to be held before & moda change function is performed instead of the normal function of the
kay is about 1 sec. Any key could be assigned a mode change function, on top of their normal
functson The reduoed keyboard system is able to dlfferent:ate between a normal tap and an extended
press-and-hold, by sensing the length of the signal input from an input key, button or input point.
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In the preferred enbodi ment of the reduced keyboard system fixed lists are
used for the synbols database for text input node, synbolﬂs dat gb%g for
nuneral s i nput node and for first character input in pre Recegpper 2006
non-intuitive text input node. An exanple of what the synbols database
could contain and how it could be ordered, for text input are as shown
within the quotient marks: '.1d?11J"1@:1:1-i(D"I&" where "I" are
separators. An exanple of what the synbols database could contain and how

it could be afdgs : ral s, input are as shown within the quotient
marks: d. 1+l -1 flzlaz%ﬁ?f%g&gfeﬁd fe EEWPQ’S%?%%%%%PéYe%@“‘P? aces
first charbays essignbd wittvibs doddhahging YuRditiesl & (it @hd HoRkul Hobd biNEintiBd el

descri bed iQ%g_et ail in Character Library Dat abaseu. Learr:igﬁa Ilsfgﬁﬁgtve t he
char act er sTo%#r ds, objects, plurality of objects, nunerals, synbols, or

punctuations in the list ordered fromnost recently used to | east recently
used or not used. Every tinme a character, word, object, plurality of

obj ect's, rAlmehasbing frgminaiitive st imaun Glotketol pRictive rdnkiR@EVAIEinbitHodk Sand 58 L0
and accepted,,the character, word, object, plurality of objects, nuneral,

symbol , or Bﬂ?ﬂ:‘ﬁfﬁ?‘?ﬁ?ﬁjﬂ hieserd™en the front of the list. Word Library

Dat abase i bifdnGigg kdie j t i ntuitive database
engi ne i s&?l/ery gs‘iggrrpl etegﬁ'ﬁﬁgﬁtgw"é%%%@@?@&%@gﬁﬁg VIGR VS Y PN praseetty
for words us¥W-hel 3eEsdYimer ONERTY-type keyboards. 19 12 Decenber 2006

Usi ng any Ld Librar a word library database is easily built that
°$§‘§"rg‘%ﬂ<'%9’88 {om.caps lock made dyrng textiagugmede mul t i - char act er keys, and

i ndexes. ke
the words in the word library. E.g. 1(a) for a VMreduced keyboard system

t hat assigned the characters to the six nule- character keys in the
fol | owi ng menfiet showe how theynaiEharacter keys could be assigned wittmode changing options of

predictive non-intuitive text input mode, caps lock mode, and numerals input mode {num lock) on a
VM reduced keyboard system. FIG. 8 shows how the multi—cﬁaracter keys could be assigned with
mode changing options of predictive non4ritujﬁve text input mode, caps lock rnodé. and numerals
input mgde (num lock) on a FM reduced keyboard system.

Capitalising and Backspace

. Capitalising letters is very similar to the conventional QWEHTY or QWERTY-type keyboatd.
By pressing the shift key and the multi-character key d‘uring text input rhode (without caps lock), the
displayed letter would be in capitals. s

“Caps Lock™ mode is activated by pressing-gnd»holding down the caps lock mode dssigned’
- key. To switch back to the normal mode, press-and-hold the same key again. In caps lock mode,
every character input displayed will be in capitals, unless the shift key is pressed in tandem which
- would cause a non-capitalisad character to be displayed. - |
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Key2 - YU OP Key3 - ASDFG Key4 - HIKL KeyS - ZXCV Key6 - BNM Words |ike
"error", "errors", "tree", "were", if" and "of" would be E?eub nto the

word library database as (where are separators): Keystro
Wrd(s) Keyl. Keyi, Keyl, Keyl treelwere Keyi, Keyl, Keyi, Key2, Keyl
error Keyi, Keyi, Keyl, Key2, Keyl, Key3 errors Key2, Key3. iflof
E.g.1(b) for a VMreduced keyboard systemthat assigned the characters to
the six nulti- character keys in the follow ng manner (different

mul ti-characterg d t.he same borde segnent characters, shown as
under | i ned char aéc%;tﬁéeﬁa E aga'?ﬂhﬂ’“ *a”R&?Q&” thg qenyeIBonak@YVERTY g EWEIE!TZO 12

Decenber 29ckeybarydiand. p@]ﬁb}lKBd ﬂﬁep{@ssm Zﬁ%ksdﬁ@é’ I@y,bwhﬁhq\ﬂ\ﬂnwm ﬁarév’idﬁ? ahaFJcE)e(Pr
ul rary

"errors", " "ir and "or would be I nto the wor
dat abase a@meﬁﬁé“l"‘@" 'H““C“éﬁ"@" shipetioasrscedar indely st r oke Sequence Wor d(s)

Cycling and Lists

When a character, word, object; blurality of objecis. numeral, symbol, or punctuation is
displayed as one of a list of possible characters, words, objects, plurality of objects, numerals,
symbois, or punctuations, subsequent (next possible) characters, words, objects, plurality of objects,
numerals, symbols, or punctuations are selected and displayed by pressing the cycle (or cycls
forward) key. The cyciing process is in a loop, thus, when the last character, word, obiect. plurality of
objects, numeral, symbol, or puﬁctuation is selected and displayed, and the cycle key is pressed -
again, the first character, word, object, plurality of objects, numeral, symbol, or punctuation will be
selected and displayed.

The sglection and displayed character, word, cbject, plurality of objects, numeral, symbol, or

punctuation can also be reversed cycled (cycling the character, word, dbject, plurality of objects,

' 'nume_ral, symbol, or punctugﬁon in the reverse order), and for which patent rights"are heraby claimed,
if a cycle backward (or reverse cyde) function is implemented (e.g. shift + backspace). Reverse

- cycling is also in a loop, thus, when the first charactér. word, object, plurality of objects, numeral,
symbol, or punctuation is selected and displayed, and the reverse cycle key {or key combination) is
pressed again, the last character, word, object, plurality of objects, numeral, symbol, or punctﬁation _

. will be gelec_ted and displayed.

Lists of charactgrs, words, objects, plurality of objects, numerals, symbols, or punctuations in ’
“the reduced keyboard systém could sither be fixed orileaming. Fixed lists will not have the ordering of
the characters, words, objects, plurality of objects, nunierals, symbols, or punctuations changed on
. selecting and accepting of a character; word, object, plurality of objects, numeral, symbof, or
punctuation. The order of the characters, words, objects, plurality of objects, nUmarals..symbols. or
punctuations could be determined in the beginning f_oi' mé reduced ke}board systam based onhow
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Key], Keyt, Key], Keyi treelwere may], Keyl, Keyi, Key2, Keyl error Keyl,
Key], Key], Key2, Keyl, Key3 errors Key2, Keyl, Key], Keyl treelwere

Key2, Keys iflof Prior art anbiguous text input methods, ﬁ%Pﬁﬁmbﬂzomi

mul ti-character keys, such as those described in U S. Pat. Nos. 5,818,437,
5,945, 928; 5,953,541; 6,011, 554; 6, 286, 064 and 6, 307, 549, have the words
sharing the sane keystroke sequence ‘ordered i'n order of decreasing
frequency of use, or uses extra auxiliary keys for text input. Wen
frequency QLmHﬁﬁ i means of ordering, this would nean at

tilised
| east one rore .p%l!IJSZ ufe:éng 'ﬁ&“‘?{?ﬁi?@%&f&mm objssisprivraltly efwbiette. numemissymbols,
| anguage € he e erant f¥dion & the UhbthantBl, hii0h 380 Wi o Sifs. MR abase.

| anguage, this would require a nuch larger

Al so, an a§¥MialsepiRungtentprs imthedist. be enpl oyed for saving the additional
information and keeping track of the extra paraneter or field. In the case
of using an extra auxiliary key for text input, this would nmake the typing

process | ess i ninthd priteroddnboinf AN ol ed jres a. per , . foam ng
curve, which is contrary to t’he obj ect i%%%ﬁ%ﬁ&é@"eﬁt"%%@éﬁw fc‘fht%@\/ni ch
ai ms to rePMidlEdatapase for arbioput mede, sumblols batatstisé for afmdratpinpa ndle aR@for first

convent i ongla.keyRoat brior art. .nethods that offer |ook- ahead
capabi | iti esarandmgoéngalrﬁe ?/\?)ornd"té{f"feetfﬁéqquwg‘,% as described in U S. Pat. No.

6, 204, 848, also detracts fromfluid conventional typing significantly and
necessitates additional training, keys (for the word selection) and finger
movenents (swi tAHEXPPOIRPEWHSE e syrabakdatabasd eauidicogfhin aBd hdw2it Bektdederdd) & text

Intuitive i;}'ﬁ)ggrelaggﬁ&mrmﬁifm%h'm%nf@n ept is sinple, by using nulti-character

keys to represent severa rac S'(letters), a user need only press the

key that CdiRjl@SHINIMEL" eherer) be separitsrsonce and on forming the word, the
intuitive database engine will pick the first word that is indexed to the
keystroke sequence, froma built word |ibrary database.

An example of what the symbols database could contain and how it could be ordered, for
numerals input are as shown within the quotient marks: |

“LH-IH=HDISI%# < >"where " are separators.

~ The list for first charaqter of a word input in predictive non-intuitive mode is described in detail
in Character Library Database.

Learning lists have the characters, words, objects, plurality of objects, numerals, symbols, or
_ punctuations in the list ordered from rndst racently used to least }acer_rtly used or not used. Evary time
a character, word, object, plurality of objects, numeral, symbol, or punctuation in a learning list is
selected and accepted, the character, word, object, plurality of objects, aumeral, symbol, or
punctuation is placed in tha front of the list.

Word Library Database

Building thg word Fibrary database for me_intuitive ﬂatabaée engine is very simple and easily
| accommodates and uses any word library for words used on QWERTY or QWERTY-type keyhoards.
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If no characters, word or words match or are stored for the keystroke

sequence, the next possible "future" keystroke sequence ﬁ.e. keystroke
RefsmRenslre oke)

sequence that contains the input keystroke as a subset o

is located and the first word indexed to that "future" keystroke sequence
is picked, displaying the nunber of characters, up to the nunmber of input
keystroke. If there are no next possible "future" keystroke sequence
avai l abl e, then pressing on the keystroke has no effect. If the word is not
what the user intends, the user sinply cycles through a |ist of choices, or
if the word"HFWNGGOanasyord forary datalase is qalsilyhuik that ingexes keyistnekesequendy; ds para

t he predi C&ie\éssi?*}faﬂ‘ni‘ﬁh{;ﬁ' YN ' .mode (discussed | ater) once, and
the new word will be t g'trate:taf tegg)éh?tgég‘ﬁwsi"ﬂa?ﬁlg%?aa"l i brary database. E. g.
2 (Using the sane character assignnments for the-6 nmulti-character keys in a

VM reduced keyboard systemas E.g.1(a)) and only the words "error,
"errors", "tr eee'?' {(%é?'é'\?ﬁ'ﬁdl‘méﬁgmé’ﬂ sygtem tiat assigned the chanactaretodhd sbbmaeiti-y

dat abase.  #RM¥cter k efom,f%)m&n\%{l.@ Key3 - ASDFG Key4 - HIKL Key5 -
ZXCV Key6 - BNM 22 12 Decenber 2006 Keystroke Sequence Word(s) Keyi,
y

Keyi, Keyi, Keyi treelwere Keyl, Keyl, Keyl, Key2, Keyl error Keyl, Keyl, -
Keyi , Keyzl(eylfg&vaﬁqeyi errors Key2, Keyi iflof 'User presses Keyl :
Key2 - YUIOP o
Key3 - ASDFG
Key4 - HIKL
Key5 - ZXCV
Kay6 - BNM

Words like “error”, “erors”, “tree”, “were”, “if” and “of" would be buit into the word library
 database as (where " are separators):

Keystroke Sequence ' Word(s)

Key1, Key1, Key1, Key1 tree|were
Key1, key1 » Key1, Key2, Key1 ' error

| Keyt, Key1, Keyl, keyz, Key1, Key3 arfofs
Keyz,Keya. . [

Eq. 1(b)' for a VM reduced keybdard systam that assigned the characters to the six multi-
character keys in the following manner (different mulﬁ-maraétef keys assigned the same border
. segmant characters, shown a.s'underlined characters):
Keyl - QWERTY “
Key2 - YTUIOP
Keya - ASDFGH
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No word is indexed to keystroke sequence Keyl. Database engi ne searches for
the next possible "future" keystroke sequence, which is dmgﬁ%/io Keyl ,
Keyl . The word "tree" (which is first in the order) is pit &F Pe wor d
is displayed up to the nunber of keystroke inputs which is 1. Di splay shows
"t" (no cycling is possible) User presses another Keyl (total Keyl, Keyi):
No word is indexed to keystroke sequence Keyl, “Keyl. Database engi ne
searches for the next possible "future" keystroke sequence, which is Keyl,
Keyl , KeyIKeg g Jhe word "tree" (which is first in the order) is picked
and the worg stp| ayed up to the nunber of keystroke inputs which is 2.
D spl ay sh‘fw@ ZXGVB (no cycling is possible) User presses another Keyl
(total 14 g@é , Keyl): No word is indexed to keystroke sequence Keyl ,
Keyi, Keyi". se engi ne searches for the net possible "future”
keystroke sequence, which is Keyl Keyi, Keyl, Keyl. The word "tree" (which
is first in the order) is picked and the mnrd I's displayed up to the
nunber of Wagslike tGkrer) “amors'stel Ward"3irand “ofly I
possi bl e) Hﬁaer Jpresses another Keyl (total ?(iél{/t?é’ m&%eﬁﬁhb%d%gﬁ'ﬁere
|s -a word! @EP?"Ba -troke sequence Keyl, Keyt, Keyl, Keyl. The word
"tree" (whichis first in the order) is picked. D spl ay shows "tree"
(cycling _is_possible. On cycling, the word "were" w |l be displ ayed.
Cycling | KeystrokerSenuemeewi | |- cause the [WWdid(sf f ee [0 be disptayed agai n) 23
12 DecewW tries to pressianother Keyl (total Keyl, Keyl, Keyl,
Keyl, Key 35’1 Tifvd Heyti ndexed to key¥eeloke sequence Keyl, Keyl, Heyl,
Keyl, Key L re—seareh—foer—the-npnext anQI bl.e "futurd"
key'strokek%yé%égﬁc?wgﬁng@khs none. Th&M¥ is no effect in pressi ng [t hat

Keyl . Di sifdydyKegt.ikely1,HogayKeyf, Kegd” (CYC| bidls! S PUSST bkE—Or—CycHng;—t he word
: "V\er e" Lsnl aved (\/CI LNg ’
Key2, Key1, Key1, Kay1 treejwere

Key2, Key3 iffof

Prior art ambiguous text input methods, using multi-character keys, such as those described
inU.S. Pat. Nos. 5,818,437; 5,945,928; 5,953,541 6,011 ,954; 6,286,064 and 6,307,549, have the
words sharing the same keystroka sequence ‘ofdered in arder of decreasing frequency of use, or uses
extra auxiliary keys for text input. When frequency of use is utilised as a means of ordering, this would
mean at [east one more parameter or field per word, compared to the present invention, to keep track

- of. With a few thousand words ina typlcal language this would requnre a much larger storage space
for the database. Also, an addmonal logic needs be employed for savmg the additional information

| and kgepmg track of the extra parameter or field. In the case of using an extra auxiliary key for text .

1 input, this would make the typing process lass intuitive, slows down typing and requires a steeper
.Iearning curve, which is contrary to the objactives of thé‘iares‘ént in\}ehﬁon which aims to replicate'ﬂlé
smoothness and ﬂuidity of typing on the conventional keyboard. Prior art methods that offer look-
ahead capabilities and possuble word alternattves as described in U.S. Pat. No. 6,204,848, also
detracts from fluid oonventlonal typing significantly and necessitates additional training, keys (for the
word selectlon) and finger movemeants (switch from typing to word selecting).
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another tinme will cause the word "tree" to be displayed again) Behind the
sinple concept is a powerful intuitive database engine th enhances t he
performance of the reduced keyboard systemand intuitive ?%QFCEF’ﬁﬁ@p%
Intuitive Wrd Dat abase Engine (Intuitive text input node) Intuitive text

i nput node is used when typing words that are in the word |ibrary database.
The library is restricted to whatever word |ibrary was used to build the
word library database and any new words added to the word library = -

dat abase. Jhe.intujtive engine intuitively deduces the word/s that a user

i s | ooki ngl"lﬂ@yez?%lnﬁ'ﬁé’_?g}‘?f's them to the user. If the first word presented
is not the correct choice, the user will be able to cycle (choose another
word) through the other possibilities by using the cycle key or reverse
cycle key (or kB coneptis siaplbcay)using meitiicharaitirikes toPsprbsdisBRAS BhARG S fotters),
per forns tggsmé- it|ive d dkcé}lon by arranging the |list of words assigned
to a keyboard séaéﬁgﬁgré’s? © EHENY corring the lefierhie wapts eaer and andesaiing dhe vesd; the
recent|y UstvedatabBst entiné dill i el S ) ) for, whi ch patent, .
rights are hereby cl ai ?reg ' E?ikgwsﬁil-%ﬁ?@itﬁdlgﬁt"'d?/;ardet%g@g(gysg%%@eﬂﬂ?‘r’ﬁg’ﬁmg'fa fuites
users need¥r$litsyy fatabasel al.so the anpunt of words they need to cycle through
to reach the word they want. This also hel ps to keep, the first few word
choices presented to the user in- line with the context of the current

conver sat i on, Mﬁwam&@m&msﬁl&t&ro?aﬂé%ﬁed‘fﬁﬁﬁe QJP}stf&eiquu%ncepﬁEtng)&m ar
'S

topic of discussion (the word wi'll be nade to appea I'n="queué " f or
that di scPeshutwgikeystroka requance (i.a. keysioke seaperes tat buntaertte mput keystieka aba

| egat ed Hab hoj . 12 Decepber 2006_ Th f
[ carni ng. FIEeL SRR G R n fFlwaumase g oLk Byenads | ng

obj ect s byickduedisplaying EeindfBEr O EhASRIE ub RthE ALk o@ﬁ&?ﬁ@@{r&k@? If @Eﬁe Il

i ke most frequently used and nost commonly use nvention 1s able to
achi eve tm,ssﬁ /fufupg %g}@t.mk@seqqegcq #vatlablestheun pressingraithe keystrakedas atsetict n t he
current context of the conversation are able to be presented to the top of
the list instantly; thus reducing the anmount of cycling required. The

second i s t hat lf freaqubntdt whatahslusapin@ads, elusétsBngycles through a list of choices, or if
the word does not exist in the word library, typs in the new word via the predictive non-intuitive text

. Input mode (discussed later) once, and the new word will be thereafter presant in the word library
database.

E.g. 2 (Using the same d1aracte; assignments for the 6 multi-character kays inaVM reduéd
keyboard system as E.g. 1(a)) and only the words “error®, “errors”, “tree”, “were”, “if and “of" are
present in the word library database. -

© Key!l - QWERT _ .

*Key2 - YUIOP o
' Keyd - ASDFG |

Keyd - HIKL

Key5 - ZXCV

Key6 - BNM
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used in the current-context of the conversation is quickly noved down the
list, so that it would not be presented as the first few yqrd h%' s, and
thus again reducing the amount of cycling required to sef%ﬁ?‘_’e ﬁ% h@él red
word. Character Library Database The character library database is used for
predictive non-intuitive text input. The character |ibrary database for
the intuitive database engine is very sinple to build and easily

accanmodat es and uses the character library for |anguages used on ONERTY
~or ONERTY-type keyboards (i.e. listing of all characters used for the

| anguage) . _Using any character |library, a character |library database is
easi |y bui|lKeystioke Saqnateses keystroke (NoiwdrgySTT Oke Sequence 1 ke g word
i brary database)—as per.the assigned multj-character_ _keys and the
di graph ad&8¥ Ke{1okeyliKeyTt he charact er 4 tresiwérgned to the mul ti- character
key. D gr Qi Tl 1 Brgraph—associati-en—+s—the—associati-on-of—a
keystr oke gﬁglﬁfﬂgﬁ (l‘a'vi %Lﬁeg?lar acter ip %'t ed. Thus, if there are 6
mul ti - chaf KeyleKey eeyr1,asy2,IKely T\ &KeyM T €dUT g KEYDOArd—SySteNTand—26 char act er s
total forjthelanguage (e g 26 |etters for the English | anguage), {hen
each assoffe &¥3bet ween a keystroke [ifofl ti-character key) and a character
i's cal | ed—a~drgraph—associat+ofr—+n—thi-s—ecase—th )
multiplied by 6 = 156 di graph associ ati ons. The | ogic enpl oyed by using

di gr aph asHsecpatdesHeyts t hat sone characters are nore likely to follow a
particul ar character than another. Thus, the invention uses digraph .
associ at’i P Weydfs/dexed to keystrelieseausnrealteyd  Ratabase éngiretsearchss fordise met jossis  key

for the ct j ich are 5 12 De r 2006

ssi gned 1 R oo eaiohes THAR TGyl obl By, Rols Thened v BAE R B or
mul ti - charcedanes pibkeyt and the Whidds digilyyed WP BIhSnUbBEkeYsBokeinh lPWliLBL 1, t he

char acterr#éip%&a@/ dat abase woul d reference to the digraph association

bet ween t MEAREFEMSok OLXEND FePossidedi ous character inputted and then present
the character |list in the order .stored for that digraph association.

User presses another Key1 {total Key1, Keyl):
No word is indexed to keystroke sequence Key1, Key1. Database engine searches for the next

" possible “future” keystroke sequence, which is Key?, Key1 ,' Key1, Key1. The word “tree” (which is first -
in the order) is picked and the word is dispiéyed up to the number of keysu'(;ke inpu’s which is 2.
Display shows “t” (o cydling is possible)

User presses another Key1 (total Key1, Key1, Key1t):

_ No word is indexed‘to keystrbke sequénoe_ K¢y1 . Keyt, 'Key1 - Database engine searches for.the next
possib!g “future” keystroke sequence, which is Key1, Key1, Key1, Key1. The word “tree” (which is first
in the order} is picked and the word is displayed up to the number of keystroke inputs,wﬁidl isd.

© ~Display shows "tre” {no cycling is possibie) |

User presses another Key1 (total Key1, Key1, Key1, Key1):

There is a word indexed to keystroke sequence Key1, Keyt, Key1, Key1. The word “tree” (which is
firstin the order) is picked. = - ' |

Display shows “tree” (cycling is possible. On cycling, the word “were" will be displayed. Cycling
another time will cause the word “tree” to ba displayed égain)
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E.g. 3 Exanple of how di graph association is used for a VM QAERTY reduced

keyboard system Assune that the character assignnents for_the
mul ti-character keys are Keyl - OMNERT Key2 - YU OP Key312DﬁE§BbE§20R@y4 -

HIKL Key5 - ZXCV Key6 - BNM They are thus 26 characters in total and 6
mul ti-character keys. This would nean that there are 156 digraph
associations in total. The character database that is built could then | ook
li ke (where "I" are separators and. "f, Keyy is the di graph associ ation

bet ween keystroke, Keyy and a Frew ous inputted character,xj: Digraph

Associ ati o S‘tﬁ%smr@?ssmaerwy total| ey Keyl, %yﬁ(eyﬂ Kéwt):pl o a Key3 dlslalflg
rlelflw4 26 12

a. Key4 hl ey
it g 2‘6‘1()) glb"d s ﬁ%éé@%ﬁﬁ ﬁu‘&u ebffencgfé e{/lg vF?@" n?(ay1 l?ey1 datatiass engine search
for the next possuble “future” keystroke sequence, and finds none. There is no effect in pressing that
Keyl.
Display stilt shows “tree” {cycling is possible. On cycling, the word “were” will be displayed. Cycling

another time will cause the word “ree" to be displayed again)

Behind the simple concept is a powerful intuive database engine that enhances the
perforrnanoe of the reduced keybdard system and intuitive text input.

Intuttive Word Database Engine (Intuitive text input mode)

Intuitive text input mode is used when typing words that are in the word library database. The
library is restricted to whatever word library was used to build the word fibrary database and any new
words added to the word library database.

The intuitive engine intuitively deduces the word/s that a user is looking for and presents them
_to the user. If the first word presented is not the correct choice, the user will ba able to cycle {choose
another word) through the other possibilities by usi'ng the cycle key or reverse cycle key (or key

combinration).

The intuitive word database engine performs the intuitive deduction by arranging the list of
words assigned to a keyboard sequence in the order from most recently used to least recently used-or
not used (i.e. learning fist), and for which patent rights are hereby claimed. This sig'nificanﬂy reduces
the number of times users need to cycle and also the amount of words they need to cycle through to
reach the word they want. This also helps to keep, the first few word choices presented to the user in-
line with the context of the current conversation, wheraby cartain words are used very oftenin a
particular topic of discussion {the word will be made to appear first in-queue for that discussion topic)

‘but not in other toplcs {the word will then be relegated behind new word chocces) '
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z, Key6 nlmb Thus, if a user inputs or selects the character "a" and then
presses key 1, the character "r" would be selected and displayed first (by
referencing to digraph association a, Keyl). If the user 1%) grebe 200 cycle
key (cycle forward) repeatedly, he would then be presented, in place of the
~character "r", the characters "t", "q", "e", "w', "r", "t", "q"...
respectively and sequentially. As it can be seen in the exanple, Key2 has
adi fferent digraph association with the previous inputted character "a"
conpared to the_digraph association it has with previous inputted character
W In this exarP?eower plideamingligts anil thejinguiticestord ddtatiaye drgink @ th&\bly drdefiMIbRIEE

I nput char L |l.e the letter 0" is nost likely to follow a
previ ous iﬁgﬁ’?ﬂé g?tgc g 049 iﬁ%&aﬁ oé?/tﬁ?rrﬁﬁ'g&?%@mf‘% likafagshkequenty usediand reRst abase
t o di gr aphcemsady aded,ams intshfontoStRORLEhiBRTHy hi J edi ct _
the character .required by the user, when 9&?@%%&3-&@%&@@%@%5@4@? key
is presselssdi %’g &St Wé’“r%ﬁ? cpRvalsatianaire able toibe presematte the TopofatialisO Ay,

Met hod Chagmst ' LCY i -intuitive text input node are

sel ect ed ugjﬁgﬁ?ﬁ? (o i it ot i B st iy oo werd atars oot
user fir st usedpsthe nurtehicontaktiof the Barva i ik@ick | | he
first object for ”‘]\aﬁ& di gr aph associ ati%ﬁyar{ﬁzﬁﬂp?ﬁg%&%&%ﬁ‘&%mn@?bé he
charact er ?’ﬁ%e"'ffgélﬁ frt lew wopdghoigess angthue agsinyegiicing theyagloumtef tyefiauretuitcie | i St
usi ng the el fe U&edPhorieverse cycle key (or key conbination). The user
accepts the character being selected and di spl ayed by pressing any nul ti-
character key, spacebar, synbol, punctuation or inputting any character,
characters, word, numeral or object. 27 12 Decenber 2006 The tap-and-cycle
met hod i s superior to other unanbiguous nulti-character key input nethod
li ke the roHatdctek BibBrafidipdee WNEre a user repeatedly taps on the same .

mul ti-character key to select through the character list assigned to the
mul ti-character key. This is because when 2 subsequent characters to be

i nputted are asgj d ta the same nufti-character key, the nmulti-tap nethod
must %ﬂa eikEScrer Rbrary gatabase_ is used for predictive non-intuitive text input. The character

library database for the intuitive database engine is very simple to build and easily accommodates and
usas the chargcter llbrary‘for languages used on QWERTY or QWERTY-type keyboards (i.e. listing of -
all characters used for the fanguage). Using any character library, a character library database is

easily built that index;s keystroke (.not keystroke sequence fike the word library database), as per‘the

assigned multi-character keys and the digraph association with the characters assigned to the muiti-
character key. |

Digraph Assqciaﬁon :
Digraph association is the association of a keystroke and the previous character inputted.
Thus, if there are 6 multi-character keys as in the VM reduced keyboard system and 26 characters
““total for the language (e.g. 26 lettars for the English language), then each association betwean
keystroke (multi-character key) and a character is cailed a digrabh associéﬁon. In this case, there
would be 26 muitiplied by 6 = 156 digraph associations. | | |

The logic employed by using digraph association is that some chafaéteré are more likely to

follow a particular character than another. Thus, the invention uses digraph assdciation, between

previous characters and keystrokes, as an index key for the character library database to which are
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either enploy a tinme delay so that nmufti-tapping on the sane
mul ti-character key again would yield a new character instead of the
normal cycling function, or the user nmust press a charact & Degsabpiddfce key
(to accept the first character) before multi-tapping the sanme
mul ti-character key again for the second character. In the tap-and cycle
net hod, - a user typing 2 characters that are assigned to the sane nulti-
character key, sinply taps the nmulti-character key, cycle with the cycle or
reverse cycle key, and then tap on the nulti-character key again and cycle
with the c?ﬁ'%‘%%em@%m@%ﬁ@rmﬁ%gﬁmed redtegstioke oronultihehachcfeokeyt thehis
i npl ement at, iR . har act.er gcceptance kéy. Prior, art
ot hods. 1 oF naate erstd < tipba o SRR an AfinssBn 4ot mlrrica e Hoder
nul ti-tap, atsadationtbemeen 06 képstrikoRng thdloréWoRs chtlrfid? iplifdd 448 theh P_}&‘é‘edt theehatactrt -
Nos. 6,011,554 6,307,549; or auxiliary multi-. tap (an auxiliary key Is
used with ffhingthe ¢rdeystoreddorthat digraph assopialions. Pat. No. 6, 219, 731. The reduced
keyboard systemis easily conpatible with any of these nethods, but the
- preferred enbodinent is with the tap-and-cycle nethod as cycling (nanely

the cycle key) Eg. BExaenof iamedigbh adsbiistionisifed Bih VMBWERTE reditldke@Badior
synbol s and punctuations input, and nunerals input. Character Learning
Engi ne Di g‘?” f- association coul d be further enhanced by nmaking the
character library database "learning” as well. This neans that whenever a
character is selected and accepted by the user, The character noves to the
front of tAseurphthatibe chardctes assignmetth &ir theandli-cHakRter Réyg@a@Ph associ ation and
keystroke. Thus, for each digraph association with the keystroke, the
characters or synbols assigned to the sane nulti-character key
(keyst r okeey1 aovedr anged in the order fromnost recently used to |east
recently used or not used (i.e. learning list) for that digraph
associ at i d9Y2 af#OPor which patent rights are hereby clainmed. 28 12
Decenber 3 4 Exanple of how the |earning engine works for a VM
QNERTY re%%d‘%’e@%oard system

Key4 - HJKL

Key5 - ZXCV
Key6 — BNM

They are thus 26 characters in total and 6 multi-character keys.' This would mean that there
are 156 digraph associations in total. The character database that is built could then look like (where

are separators and *x", Key"y" is the digraph association between keystroke, Key"y” and a brevious ‘

inputted character, *x):

Digraph Association Characters
la Keyl =~ - rlth;l”éiﬁ "

a, Key2 [ ulyipio

a, Key3 dislajfig

a. Key | K

a, Kays ] zjclv|x
1 8, Key6 : L njmlb

b, Key1 _ | deitiwiq

26




Assune that the character assignnments for the nulti-character keys are

Keyl - ONERT Key2 - YU OP Key3 - ASDFG Key4 - HIKL Keys_- ZXCV _Key6- BNM
Assune that the character |ist corresponding to the di gra%D%%E‘izg%on for
Keyl and the previous input character "a is: Digraph Association j
Characters a, Keyf rJUglelw Wen a user selects and inputs the character
"a" followed by pressing Keyl, the character "r" would be selected and

di splayed first. If the user cycles to the next character of and accepts it

by pressimy—mm_-;ha:amer key, spacebar, synbol, punctuation or

i nputting|dMy€haracter, chdrdElPérs, word, nunefal or object. The

char act er {T"Wwould~then—bemgved—to-the—++ront—ef{the character |ist
correspongding to the di graphjassociation and keystroke. In this case the
characterjlist corresponding to the digrapnh asseciation for Keyl and the

previ ous (rput—character "a" |would nowe re-ordered to: Digraph
Associ atipn Characters. a, Keyf tlrlglelw 29 12 Pecenber 2006 Setting-up

the Di grapjTigsgocTation O“.ar'"ltvm H-brary—DBat-abase To optim se the power in
usi ng di graph” associ ation, t E @karact er library}database for digraph

associ atijnKegul d be easily $@fmg/p Tn the begimmi ng, before the |earning
engi ne setsin, by arranging! the characters in fhe character list in order .

of nost commonly used character to |east conmonly used,
Thus, if a user inputs or selects the character “a” and then presses key 1, the character “r"

would be selected arid displayed first (by raferencing to digraph association a, Key1). If the user
presses the cycle key (cycle forward) repeatedly, he would then be presented, in place of the
character “r", the characters ", “q", “e”, “W", *r", “t", *q(".... respectively and sequentially.

As it can be seen in the exémple, Key2 has a differant digraph association with the previous
inputted character “a” compared to the digraph association it has with previous inputted character “b".
I this example, the letter “i" is most likely to follow a previous input character of “a”, while the letter “o”

lis most likely to follow a previous input character of “b”.

By indexing the character library database to digraph association, the database engine will
more accurately predict the character required by the user, when the ambiguous multi-character key is
pressed in predictive non-intui'tiva‘text input mode.

Tap-and-Cycle Method .
~ Characters in the predictive non-intuitive text input mode are selected using the tap-and-cycle
method. As can be seen in £.g. 3, the user first taps on the mufti-character key, and he is presented
with the first object for that digraph association and keystroke. If it is net the character the user wants,
the user proceeds with cycling through the list using the cycle key or raverse cycle key (or key |
combination)l. The user aooépts,tl'te character being selacted and diéplayed bS( pressing any muiti-
character key, spacebar, symbol, punctuation or inputting any character, characters, word, numeral or
 object. . . :
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for all characters in the | anguage. This nost common letter used |ist could
be obtained easily in any preferred or referenced statistic. By using a
sinple conmon letter used list to set-Up the database, thE Dirpbeasief
setting-up the database woul d be made very sinple, fast and effective as
all character list related to the same nulti-character key would be the
sane, regardl ess of digraph association. D graph association will be
optimsed later with the character |earning engine. An exanple of the
characters in the English | anguage (QNERTY) arranged in order of nost
comonl y used cHAP#Prasd-cyde methoskis supatias it sthar seambigimus aitibchaamsr deieput methad

E,T,AQOI, L Y V.o KI, XO Z. F tt.ing- t he dij h
associ at i orhllkc g?@‘é‘? aedr-m%% %ééfga?égﬁg’s‘?%‘?&{’ F?B]an f“&gﬁfag E'F‘P?Qaﬂ %‘ﬁu'gé‘e‘f ﬁ(’a'? sf";?gtr P
ordering ofthroigh thanactelst dssighedas HloGMArchbce: Kyl ﬁiigﬁh@éaaﬁwﬁfen‘é%ﬁiusel%@én‘f"eilnl \

the differept dirgra h ‘associations with the same nulti-character Key.
of the chafBURE?s e pfietare assignedhie tharamedulti-chiaracter bayl the migls-tapmethed tyst

ordered fr r.object in the | anguage .t

east commanye rhof SR W HHR mEHEBEN Bh ooyl Fpr eIV YfEnods
that | ook inew ohqsactsrinsteadefaies mikral Bycli®fuektios loP B8 Gsdrindsk fressRathati@er Beapkthcd 31,
is tied vgéy nmuch to _mat hemat.ical statistics and probability, and al so

li nked t o Y& {osiPsent o disteharactsy) bpfose multitapping:the samexmultichasactas ey agaisred the

consi der at s688d chitdcteRf these increase the burden for storage of the

dat abase, as well as the logic enployed to utilise and to set-up the

dat abase. The present invention sinplifies and optim ses the entire

process for bot.hthusa e na setth— p, bry having the character |ibrary

dat abase tied t0 oe&?‘sgfa’maca VS aiéd'é? YRING? REgiers that gregspigneddp the spee medli- f r om
Most r ecenglayactes Ry, i@ ' . s L ..e. l.earnin

list), by neans 'gé? z; %Itg?i%? g{ﬁ%ﬁ%ﬂ;}t?ﬁﬁg&ﬁg«%’%ﬁ&h& Cﬁ% r%)‘)re (ras é:}’ér‘%%y' ardthen

enbodi ment 18 phite drlirchianader Key bgain gndadatiaitsibe nyie @névsrsoydd Key abdie. Theda)is no
powerful p ki n re of . digraph _ association, but is also capabl e of
being irrpr'g)e\%ggpqwe;{ pl%'sée O?Jgfaﬁgtgnea‘%[f)’BFChﬁé’F?bﬂ%eP@@?fkteb 30 12 Decenber 2006
the user by neans of the character |earning engi ne without any heavy
enphasi s on statistics, probability or pernutation.

Prior art methods for unambiguous text input, using multi-character keys, uses multi-tap, two-

- stroke or multiple-stroke interpretation, ke in U.S. Pat. Nos. 6,011,554; 6,307,549, or auxiliary multi-
tap (an auxiliary key is used with multi-tap), as described in U.S. Pat. No. 6,219,731. The reduced
keyboard system is easily compatible with any of these methods, but the prefarred embodimentris with
the tap-and-cycle method as cycling (namely the cycle kéy) is already used for intuitive text input as
well as for symbols and punctuations input, and numerals input.

Character Learning Engine ‘
Digraph association could be further enhanced by making the character library database
* “learning” as well. This means that whqn’ever a character is selacted and accepted by the user, thé
character moves to the front of the character list for that particular dig.rap;h'- association and keystroké;
' Thus, for gach digraph association with the keystroke, the characters or symbols assighed to the
' same muiti-character key (keystroke), are arranged in the ofder from most recently used to least

recently used or not used (i.e. learning list) for that digraph association, and for which patent rights are
hereby claimed. '

£
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E.g. 5 Exanple of how the character |ibrary database, for digraph

associ ation, could be set-up for a VM QANERTY reduced keyboard system
Assune that the character assignments for the nulti-charatdBfeembirdodt e

Keyl - QANERT Key2 - YU OP Key3-ASDFG Key4 - HIKL Key5 - ZXCV Key6 - BNM
Assune that the nost common used letter arranged to the | east comon used
letter is: ET,AOQI,NSHRDLCUMWFGY,P,B,V,KJ, XQZ Since for
the set-up, the character list is only dependent on the character
assignnment to the nut6-Character keys and the commonness of the characters,
and not to the E@dt &P bew Hwileaming dngine wniks foah VI QWERNY asisadikajtoad
character ls)'}s%r"@ry dat abase woul d | ke (where "I' are separators): ffigrarb-
Association C _Cars a, Keyl eltlrlwqg a; Key2 olilulylp a, Key3
alsldlflg a, Key4 hlgkp a, Key5 clvixtZ a, Key6 nlmb 31 12 Decenber 2006

b, Keyl eltlriwig b, Key2 olilulylp 2z, Keys olvlxlz
sume that the character assignments for the multi-character keys are

Keyl - QWERT
Key2 - YUIOP
Key3 - ASDFG

| Key4 - HJKL
KeyS - ZXCV
Key6 — BNM

Assume that the character list corresponding to the digraph association for Key1 and the

previous input character "a” is:

Digraph Association - | Characters
{ & Key1 titigjetw -

s . When a user selects and inputs the character “a" followed by pressing Key1, the character *"
would be selected and displayed first. if the user cycles to the next charact;ar "t" and accepts it by

_ pressing any multi-character key, spacebar, symbel, punctuation or inputting any character,
characters, word, numeral or object. The character " would then be moved to the front of the
character list corresponding to the digraph association and keystroke. In this case the character list -

- cérresponding to the digraph association fof Key1 and the-previous input character “a" would riowbs

ra-ordered to:
Digraph Association Characters
a, Key1 tirjaielw -

29




z, Key6 nlmb First Character of a Wird For the first character of a word
I nputted in predictive non-intuitive text node, there are no digraph
association as there is no previous character inputted. IHZPﬁ@m@ﬁéWQQter

| i brary dat abase, the character list, for first characters of a word, are
I ndexed to keystrokes only (no digraph association) as per their
assignnent to their nulti-character ‘keys. I1n the preferred enbodi nent of
t he reduced keyboard system character lists with digraph association are
| ear ni ng fg%%s mhll .character_ lists w thout digraph association (e.g.
first char Q?QDQP W3Rl Afsockrer Shacrater Libragy Batghase sect i on Cycle and Lists): .

Th h | S using di et
e charact er e{rtbgétrn?{ regﬁ% ;Zo?}%ﬁﬁ FL@H gnfahﬁ §§s r}[ gﬁ%&amef fhcary gmé Oé;ﬂjllgra}l'h

froma first
the | anguaéﬁsoﬁ'ﬂ@“mwﬁ' b@mmwnp fnrtmne@mhiny HeWh@feQmMﬁ% ﬁ’essetélh'%y alrk fn

character the character assignnents to the nuf tl-chara ter
keys. The ?{ rs?r\gﬁ%? "é€° g’FF‘”‘\SﬁD'@ﬁE’W‘H’ gk mesheammasly @%Mamcmbtoalﬁase@mmmnumyed

preferred @Fal #hREBRGE t cter t he
English | anéuage (QAERﬁ?()%ngdr gnghe ?%E or @er&%{ igm@gﬁmgm #Mr st
char act er B"Pfeﬁe"t\ﬁfrfder@mm&abﬂm By, BingA, smW!e Emnfan 1dder ssed list tdbet- iy thBdatibasd, thé&

G L, N nmpl e of how the character library
dat abase, akéss Prosfing fp e ieehase o o g P yasy implslast god Pilectuoras all VT CRERTY

reduced kewhmﬂndmsyaﬁmln%é&rmmetﬁ QaQHeKégJ?M@E é(h@‘t pthhe chara Ier

assignnments for the multi-charact'er keys are
Key3 - ASEﬂS@'-"%W" be pgfiRtised fager Fith theXaxacter learnmg engine.

An example of the characters in the English language (QWERTY) amanged in order of most
commonly used character to least commonly used character could be*

ETAOLNSHRDLCUMW,FGY,PBV,KJXQZ

- For setting-up the digraph assaciation character library database, there is no difference inthe .
| ordering of the character list assigned to a multi-character key, between the different digraph
associations with the same multi-character key. Al of the characters or objects in the character list will
be initially ordered from most commonly used character or object in the fanguage to least commonly
used character or object in the language.

~ Prior art methods that look into preﬁx assoctation, as dlsc!osed in U.S. Pat..No. 6,219,731, is
tied very much to mamematlcal statastics and probability, and also linked to various levels of prefix
association and even’ posmonal considerations. All of these increase the burden for storage of the
d_atabase,- as well as the logic employed to wutilise and to set-up the database. The presenf invention
simplifies and optimises the entige process for both usage and set-up, by having the character library |
database tied to only digraph association (level 1 prefix) and ordered from most racently used to least
recently used or not used (i.e. learning fist), by means of a character learning engine. In the preferred
embodiment, the character library database not only retains the very powerful predlcnve nature of
digraph association, but is also capable of bemg |mproved wsth every usage and/or personahsed to
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Key6 - 8NM Assune that the nost common used first letter of a word arranged
to the | east comon used first letter of a word is: T, O A W B, C D,
SS F MR H I, Y E G L N QU J, K P, V, X z ThePesabagdoes

| i brary dat abase, for first character of a word, would | ook |ike (where are
separators): Keystroke PAD Keyl Key2 Key3 Key4 Key5 Key6 Because the
character list for the first character of a word, is a fixed list, first
characters that are inputted using predictive non-intuitive text input

met hod, an%at hat are relatively |l ess common first characters of a word
like "q" alg use oy\Regnep! thegharpaerdeastingrenginepvities ety hehvytdnphasicbrestitiayics,

Al ternativ : n{l.&@- nd-cycl e nethod coul d be enployed; |ike the two
st roke intgir%géﬂg?ya%ri%%n, %n? the first character of a word input, which
limts the maxi num nunber of keystrokes to identify an unanbi guous
character 33 1§E§ enber 2006 to two strokes, with the first. keystroke

sel ecting the chflr %’iaglplﬂpflng theeharaster ilraniatakasp sfor dideaphi adsonisitibry icoudd bé $umup
actual chapag VRIrQwER PN S4Bk iSt. The preferred enbodi nent of the
reduced keyboar (ﬁ\ggﬁstem I'S %géa?%?#s& "he tap-and-cycle nethod to be-

i npl erented, as this reduces the |earning curve and confusion for the
user, and since.cycling is already inplenented throughout the system the

t ap- and- C‘%‘Eﬁ”&"Wé‘{‘ﬁ%‘&{“?agtef?ﬁlgﬂrﬁmmﬁﬁp@qfqﬁlgmmmgqq the reduced keyboard

system than any other unanbi guous text input nethod.

Key1 - QWERT
Key2 - YUIOP
Key3 - ASDFG
Key4 - HJKL
Key5 - ZXCV
Key6 — BNM

Assume that the most co_nwinon used letter arranged to the least common used letter is:
E_.,T'A,O,I,N,S,H.H,D,L,C,U.M.W,F,G,Y.P.B,V,K,J,X,Q,Z
Since for the set-up, the character fist is only dependeﬁt on the character assignment to the

multi-character keys and the commonness of the characters, and not to the digraph association, the -
initial digraph association character library database would like (where " are separators):

&, Key1 _ eltirjwiq
&, _Keyz . olilulyip
a, Key3 als|d|flg
| a Keys ~ | bl
| a, Key5 ' 'c!le!z
| a, Kay6 'nlni]b
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Predictive Non-Intuitive Text Input method Wenever a new word that does
not exist in the current library is required to be entered, or should the
user choose not to use the word |ibrary database, the usel®RFrmbeadtes ¢ o
swtch to predictive non-intuitive text input node. This is done sinply by
pressi ng- and- hol ding the predictive non-intuitive node assigned key. To
switch back to intuitive text input node, press-and-hold the sanme key
again. The concept is sinple, by using nmulti-character keys to represent
several of @}an+gre (letters) . a user _need only press the key that contains
the |etter K& hants and the. )P@ﬁ*@tlve database engine will pick the first
character§ g2 TS TTdexedto s Keystroeke—trom a built character library
dat abase,| and”_if the first RJ @8 of letter is pot the correct one, to
cycle thrjough the other lettgr,. chorces by using the sane cycling key or
reverse gyel-ng-key (or key rtonbination) used infintuitive text input node.
This is |asper the tap and-gycl e nethod. The stfrength of this design is

t hat the [USET need not—be—wof++ee-that—the—hext|{ letter is assigned to the
same mul fi-character key. The user S|nply types jone mul ti-character key,
cycl es wijtzhKeypcl e key or Teviegghgz cycle Key (or Key conbination) if

necessar \«—-and-types _another| nmufti-character kgy, be it the sane

mul ti - chhPelaysy key or anot haimibcycl e and repeat]. The character sel ected
and di splayed—for—the—user—Hor—a—+rH-t-~charact.ed keystroke, is predicted
by the predictive database engine, and is derived fromthe first character
of a wor dfstalackerofaitggry or the digraph association character library,
depending if the character inputted is the first character of a word or
not. The char aE®idhe frstisharagiergha word dnputiedjinpeadithar moh duitive @xMBdS) Bidré4re no
library, Dece 2006 correspondi ng keystroke or

di gr aph aglgggﬁgﬁog%og%mgi'spnoa@f%v'?”rfl'gﬁ?riaf"gf'"BMct or character in the

correspondi ng ittty ehataeter bk ddmtase, EeEé(ﬁFHé{e?hs‘Pfforfﬁ%Wd{arh%ﬁY?&q o?tjf’t%?;m& yped

in predictive non- |ntU|t|ve text input node. Assune that fne charac

assi gnmenP&e¥sypkesioaly (g digraphiagsasiation) ar egstheir assigement to t@bﬁﬁﬁﬂlﬂ-clh@g&er‘ﬁb&sﬂﬂ the
preferred embodiment of the reduced keyboard system, character lists with digraph association are

laarning lists while character lists without digraph association (e.g. first characters of a word) are fixed
lists {see section Gyde and Lists). '

The character library database, for first character of a word, is buift from a first letter frequency
list, comprising of all tha characters in the language and how comman or frequently they are used as |
the first character of a word, and the character assignments to the mutti-character keys. The first letter
freqqency list could be easily obtained in any preferred or refsrenced staustnc.

An example of the d1aracters in the English language (QWERTY) arranged in order of most
oommonly usad first characler of a word could be

T.0,A W, B.‘ C,D,S,F, MR HLY.EGLNQUULKPV,XZ

E. g 6 Example of how the character library database for first character of a word could be
buult for a VM QWERTY reduced keyboard system.
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Keyi - ASDFG Key4 - HIKL Keys - ZXCV Key6 - BNM Assune that the
i of a word, to be (where are

character |ibrary database, for first character
separators): Keystroke Characters Keyl TIWRI EIQ Key2 O3Psrupe 2006y a
Key6 BI M N Assume that the digraph

AIDISIFIG Key4 H LIJIK Key5 ClIVIXR -
association for the preceding (previous input) characters "a" and 'b" to
be (where '"I" are separators): Digraph Association Characters a. Keyt

a, Key4

rlgglelw 35 12 Decenber 2006 a, Key2 ilulylplo a, Key3 dislalfig
rieltlwi 9 FKeY y2 oliluiply

hi ITki | a, ATeeysthai the efiaractenassl§AmEntSioMnG mul-chi§G¥br dolELd
y3al siditlg

Key! - QWERT

Key2 - YUIOP

Key3 - ASDFG

. Keya - HJKL
Keys - ZXcv
Key6 —~ BNM

Assume that the most common used first letter of a word arranged to the least common used

first letter of a word is:
T.0,A,W,B,C,D,8, F, MR HLY,EG,LN,QU, LK P,V,XZ

The character library database, for first character of a word, would look iike (where " ara

separators):

[ Keystroke : e——

e | TIWIRIEQ

Key2 ONYIuB

Key3 | AIDISIFIG

| Key4 . H|LleK

Ky —|ovixiZ

Koy — BMN -

B?cause the character list for the first character of a word, is a fixed Iisf. first characters that |
gre inputted using pradictive fon-intuitive text input method, and that are relatively less common first
characters of a word like “q" and “z” would require 3 or more presses of the cycle key. Alternauves to
the tap-and-cycle method could be employed, like the two stroke mterpretat:on. for the first character

‘ of a word input, Wthh limits the maximum number of keystrokes to 1dent|ty an unambiguous character
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y4 hillklj ySclvixlz 6 nimb User presses Key3: Since this is the first
character of a word, the first character of a word character library is
used and the first object cross-referenced to the keyst rtAd@ecrEYs 206 t he
character "a" Display shows "a" (cycling is possible but since this is the
character the user wants, the user goes on to type the next character)
User presses Key6 (total Key3, Key6): Since this is not the first character -
of a word, the digraph association character library is used and the first
obj ect cross-referenced to the digraph association a, Key6 is the character
"n" Di spl ay® ¥ecHgkesayith thefratikpystiokeseloctingittinl ahpractoskat andl tRssesndi pdrkkiyntifize
Di.spl ay sh T b i LS Sssi.bl e er presses cycle key again
Di spl ay shgﬁaq ag!i .aﬁ C;P/%Iﬂ%%&aﬁagg@ tst'%'jeo‘?')@f.e“ Rodinest S theapducedkeyfnard systeos e
t he char actisfsorilyehé tabandpycloheiidy Bfimp@aichtel Ws 1k féﬁ@theg Eieﬁea}rﬁggtéﬁglg%ﬁgr acter
Cc . ‘

the user wants, the user goes on to type the next aracter

Decenber 260EUsiqnfentheuses aad singesyaling is ialsgesly (mpleragntecatiyBughisenta syReml, e tapyale,
Key6) : Si negud Msthédy bt (f t. reviqus character input) is

sel ect ed a%ﬁc acceptéél % ééhl"r}prﬁtmtsryﬁ‘g'w@ﬁ%‘{)ﬁgvmg#?ﬁbgﬁ’dém@%ﬂqu’the
char act er beastbiguoss estvputihétiod 0 t he di graph association for Key6 and the

previous input character "a" (i.e. a, Key6), the character list for the
di graph association is now reordered by the character |earning engine from

a, Key6 nimb
Predictive Non-Intuitive Text Input method
Whenever a new word that does not exist in the current libraf¥ i required to be entered, or
should the user choose not to use the word Iibrary database, the user will need to switch to predictive
non-intuitive text input mode. This is done simply by pressing-and-holding the predictive non-intuitive
mode assigned key. To switch back to intuitive text input mode, press-and-hold the same key again.

The concept is simple, by using multi-character keys to represent several characters (letters}),
a user need onl_y press the key that contains the letter he wants and the predictive database engine
. -will pick the first character that is indexed to the keystroke, from a built character !ib.raty database. and
if the first choice of letter is nat the correct oneg, to cycle through the other letter cﬁoioes b} using the
~ same cycling key or reversa cycling key (or key combination) used in intuitive text input mode. This is
as per the tap-and-cycle method. The strength of this design is that the user need not be worried that
the next letter is assigned to the same mutti-character key. The user simply types one multi-character

key, cycles with cycle key or reverse cycle key (or key combination) if neéessary: and types another
multi-character key, be it the'same multi-character key or dnother, cycle and repeat.

| The character selected and displayed for the user for a multi-character keystroke, is predicted
by the predictive database engine, and is derived from the first character of a word character library or
the digraph association character library, depending if the character inputted is the first character ofa

word or not. The character library database engine searches the appropriate library, indexes to the
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to a, Key6 fblnimas character "b" is now the nost recently used character
in the character list.-for the digraph association a, Key6. Since this
input is not the first character of a word, the di graph aksBeemberagqos
character library is used and the first object cross-referenced to the

di graph association b, Key6 is the character "n" D splay shows "abn"
(cycling is possible) User presses cycle key once D splay shows ."abnt
(cycling is possible) User presses cycle key again Display shows "abb"
(cycling is possible. Cycling another tine will cause the characters "abn”
to be di spéresppending&pystrketor sigrapleadshiiation and Hisplg/aatieandt 6bjed: Bechi@eer @Rt s, the
user goes Qn to tége the next character) User presses Key3 (total Key3,
Key6, Cycl e 5P ,Ckgvﬁr"%yc|e, Cycle, Key3d): Since the character "b" (for
t he previous character input) is selected and accepted (by inputting

anot her (this% character) in the character list corresponding to the

di gr aph as5@cT Example 9f bow Keyw@rdrabbal i dypeg inpredictise hareintuitiedtaxt apltesiodeb” (i.e. b,
Key6), the character list for the digraph association is now reordered by
t he character |earning engine from37 12 Decenber 2006 b, Key6 JnJmlb to
b, Key6 | basslie &fat BB 3haske assidhmel BRcRR |y used character in
the character list for the digrgg%ﬁﬂSEQEC|atloﬁybsg%§§6. Since this input
is not the first character of a word, the digraph association character .

“library i SK&??BWERT
Key2 - YUIQOP
Key - ASDFG
Key4 - HIKL
Key5 - ZXCV
Key6 — BNM -

Assume that the character fibrary database, for first character of a word, to be (where “|" are

separators):

_ Keystroke Characters
Koyl — T TWIRERR
Key2 ' ' : o olY|u|P

[Keya , ADISEIG
Key4 ‘ 1 HILYK
Key5 " CIVIXiZ
Key6 ' [ BIMIN

. Assume that the digraph association for the preceding (previous input) cl)aracteré “a” and ‘b”

to be (where “|" are separators):

'| Digraph Association Charactars
a, Keyt S ritigjefw
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and the first object cross-referenced to the digraph association b, Key3 is
the character "a" Display shows "abba" (cycling is possible) User presses
spacebar to accept word. If the user inputs the word "abb2 Deqgaber 2086 ng
predictive non-intuitive text input, the keystroke sequence would then be
Key3, Key6, Key6, Key3 (total of 4 keystrokes) conpared to the first tine
whi ch was Key3, Key6, Cycle, Cycle, Key6, Cycle, Cycle, Key3 (total of 8
keystrokes), because of the reordering of the character lists for the 2
di graph associations by the character |earning engine (provided that no
further reerk®2i ng was done tl@uyfpe 2 di graph asspci ati ons). Behind the
si npl e Co.%_s_a_nnmnrf ul {predictive_database engi ne that enhances the
per f or man¢& the reduced ke?ﬁ@ﬁ@d system and predictive non-intuitive
text inpufgie Tt I He (Predictive Non-Intuitive
text inpup_node) Note that tlhe edi ctive character database engi ne could
be the sape Kégd abase engine agicpfre 1 nturtivé word dat abase engi ne, but
just descki-bedor terned differently because of jthe differences in nature
of its task<e¥hd functions. [AlMthe preferred entodi ment they are both
referringrggete same—engtne ” Wr.curivp'y ecal-Hed the dat abase engine or
intuitive database engine. 3B ﬁg cenber 2006 |[Predictive non-intuitive.
text inputb,Keype is used Whenj giggEr 1S [YPINg rds that are not in the
word |ibriary datahase. I1n thjs node, the charactier |ibrary database is used
instead dft k8@ wor d library | dsdifidbase. The user [types in-the word by. typing
char act erfg; y¥]uiguuuo=y t-ht ﬁ“h a—wet-hod knnWL%s t ap- and-cycl e. Wien a
user precsés A multi-charactkl ey, onIy the characters assigned to the
mul ti- chalegser key WTT De @wﬂ§entea to tte—uger. The power of the
predictie_engine is that iti can predicatively deduce which character/s to
be preser@@@ﬂ@o t he user firlstimbunl i ke nost unaIbiguous muf ti - character
t ext i npit—rethods—that—alwayys—present-the.character list- in a fixed order.
The di sadvantage of a predictive engine .behind unanbi guous mul | - character
text i npulisérprdsb@ieys:ouch typing is not fully possible, but the huge
reductlon |n key gresses w Il nore than outweigh the

Since this’is the first character of a word, the first character of a word character lrbrary is used and the

first object cross-refarenced to the keystroke Key3 is the oharacter a"

Display shows “a” (cycling is possible but since this is ﬂ1e character the user wants, the user goes on
to type the next character)

- User presses Kay6 (total Key3, Keys)'
Since this is not the first character of a word, the digraph association character library is used and the
ﬁrst object cross-referenced to tha digraph association a, Keys is the character “n"
- Display shows “an” (cycling is possrble)
User presses cycle key once
Display shows “am” (cycling is possible)
User presses cycle key again
Display shows “ab” (cycling is possible. Cycling another time will cause the characters “an” to be
displayed again but since this is the character the user wants, the user goes on to type the next
character)
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deficiency of the ability to touch type. The predictive character database
engi ne performs the prediction deduction by arranging the |ist of
characters assigned to a nulti-character key, in an or der 12degseners 006N t he
di graph associ ation of the characters assigned to the nulti-character key
and the preceding (previous inputted) character. The order of characters
is in the order fromnost recently used after ¢he preceding character to

| east recently used or not used follow ng the preceding (previous
inputted) character.(i.e. learning list). This significantly reduces the
nunber of 't’fiefrﬁfgsﬁﬁ'éé‘?oéhemgerﬁ(t@l&?ﬂ Key$nQycld, Sycle, Key@nount of characters they

d t h the charact Th i
o ntui L108 T MR B ol o elted it aeptPiletBR AT on vor ks

- because aramthedthis) éﬂa&cﬁshadi ﬁl@fcﬁérﬁctéﬁl& cﬂﬁ@éﬂoﬁtﬁhg@o e ldigraph GR&IcRGIR5r %Wandgﬂge
of the characters are nore |ikely to-proceed after ‘a previous Inputte

char act er PRMPYRINPHEh YA " (1. agKavA): §'eld1«'é¢tﬁrﬁstddth$dlwaPIBmomdtyn spoat ed by
t he dat abaggqé&a ed enbodi nent, before any digraph
association-i1s | éarnt "’}%*%3'9' "g {ée engi ne  ar ranges the character fist of

each nulti-character key and its digraph associ ations, based on any
statisti cal—anal \ICI s_of the characters usage for that pal’tl cul ar | anguage
(e.g. En 3 K96f or OWERTY kely @&rd) fromthe mbst commonly used to the

| east cormpNty used—Wrenrrnodirgraph—asseetat+oh is present (e.g. first
character_of a word), the database engine arranges the character |ist of
each rruftia-l@yaracter Key, bgsgslmon any statistTtal analysis of the 39 --
........... 12 Decenher 2006 _characters usape for that particul ar

Ianguage (e.g. English for QMERTY keyboard) fromthe nost conmon first

letters o o nfirst letters.of, . When a
char act er &&ﬁa‘é}é Ibr 'smp‘gplégl |<§SE %?rmnﬁfe&‘#@a?tg’ i e charactef "ﬁ?fg"cfﬁ%‘i"gw
non- i nt ui asswatbexIKéyaput m)de by typing a non-textual character or
inputting an auxiliary function |ike spacebar or carriage return, the
dat abase engine will check to see if the character, word or pl urality of
objects i e ot. exi.st in the
wor d |.br§'P‘5‘{ U U ot e RS bk Gl pB6s6ion S o Bl o

and the first object cross—referenced to the dlgraph association b Key$ is the character “n”

Dnsplay shows “abn” (cycling is possible)

User presses cycle key once

Display shows “abm"” (cycling is possible)

User presses cycle key again A _

Display shows *abb" (cycling is possible. Cyciing another time will cause the characters “abn" to be
disptayed again but since this is the character the user wants, the user goes on to type the next
character}

User presses Key3 (total Key3, Kéye, Cycle, Cycle, Key6, Cydle, qrcie'. Key3):

Since the character "b" (for the previous charécter input) is selected and accepted (by-inputting

another (this) character} in the character list oorrespondmg to the digraph association for Key6 and the
. previous input character “b” (i.e. b, Key6), the character list for the dagraph assoclauon is now

reordered by the character learning engme from -

37




added to the word library and the new word will be thereafter present in
the word |ibrary database. Al these designs and processes hel p nmake
predictive non-intuitive text input faster, nore user fri<Herepber2fef even
predictive. Admttedly, predictive non-intuitive text input is nuch sl ower
than intuitive text input, but the occurrence and necessity of
non-intuitive node typing is mninmal and one-tine only as the word will be
captured in the library and made available in intuitive text input node the
next tinme round. Word Library G owh and Control Wen a new word is typed
and accepted. in_predictive non-intuitive text input node, it could be

aut omat i cablKeyddded to t he womgnjbi brary. The dat pbase engine first, checks
to see | f Lhe keyst roke. seguence cor reqpondi ng {o the new word al ready
exists in Fhe word |ibrary database. If the keystroke sequence already

exi sts, thgkey§ CNECTKSTO aec'm‘Hc wot-e—+s—etH+ently residing in the word
library at abase. If the mnrg g*ready exi sts, then nothing else is done..
It the word does not exist as one of the objecrts; corresponding to the
-keystroke sequence,, in the word library, the new word is then added to the
front of t¥nEIRRCEr bis gey be mestipepnitused chrracteslintbe earactat listifethieadigeabhf | r st when
next the keusdiigks, kegg€duence is inputted in intuitive text input node. I|f
no keystroke sequence; corresponding to the new word, exists in the word

| i brary dat abase, a new uni que keystroke sequence is then created in the

word |ibr i at abase V\{hth the new word as the first object the index key
(i.e. uni % R/ORYt [0t the firsh rbAr@eter of grivosd., the digraph ass®istiomtieracRo ifary Besadis e

t he word I*@ﬂﬁmgtﬁé@%&q O . ex indefinitely, sone form
of control_rmy be necessafwg%ég%edt'@h\%%%aﬁ?ﬁzgwﬁ%?eacﬁ'a'?gm'i% a -
manageabl| &isplay ghawst“abbal (cydiogsis pddsila) are a few methods to this |ike keeping
track on how frequently each word in the library is being used and delete
the | east used word first so that another word could be added. This will
necessi t alUger paskdéd dpaddhr tb BERpIWSHON to be kept in the word library database
and wiI'l increase-the nenory storage requirenents as well as processing
requirenments. For the preferred enbodi nent of the reduced

If the user inputs the word “abba” again using predictive non-intuitive text input, the keystroke
seqqence would then be Key3, Keye_. Key8, Key3 (total of 4 keystrokes) compared to the first time
which was Key3, Keys, Cycle, Cycle, Keys, Cycle, Cycle, Key3 (total of 8 keystrokes), becauss of the
'feorderihg of the character lists for the 2 digraph associations by the character leaming engihe
{provided that no further reordering was done to the 2 digraph associations).

| . Behind the simple concept is a powerful predictive databasé engine that enhances the

_ parformance_‘ of the reduced keyboard system and predictive non-intuitive text input.
Predictive Character Database Engine (Predictive Non-Intuitive taxt input mode)

7 Note-mat the predictive character database engine could be the same database engine as the
intuitive word database engine, but just describad or termed differently because of the diﬂereﬁcas in

nature of its tasks-and functions. in the preferred embodiment they are both referring to the same
: engipe. collectively cafled the database engine or intuitive database engine.
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keyboard system a limt could first be set to the nunber of words that
could be added to the word. library database. |If the nunber is about to be
exceeded, then the database engi ne woul d search for the UhPersebaedq r oke
sequence with the nost objects, and delete the | ast object associated with
the keystroke sequence (least recently used word for that keystroke
sequence), so that the new word could be saved, recorded or stored into
the word library database. Half-Deci nal Systen1A half decinal systen1is

where the full desd 7,8,9) represent ed
with hal f the nunbé@o?c;nﬁrg?/s q%ﬁ,ém.g,dé “"if”ﬁé’bﬁ ViSef s iping wors s aretngt in the
represent tVifEd libmary database Irsthis Badé, tlm‘ch‘ai‘aeteBhHﬁ@y Gatidb  SEPRESENYS 1 w‘éﬂ] I|ﬁ

ue'is

The first gﬂﬁgﬁs%l val u |s fromlto 5 while the second nuneral va
fromé to eSS LIE U, oI by fging eharsrters wrambigyewshl teroiigh DHaetiet lobwas

S| TPL e, | 805y Bl e St U S SBECRSIL S M

the value 10 is reduced to represent t e nu

woul d t hus °FQS@¥€°’§WHhﬁmrgsqnteldeotwhmreThérpoaéte)f tHSQRRACHY Y ngme is kRt @an KEYSL T OKE
10 41 12 Decenber

Nuner al s E@g# 'H%fﬂ 3 318 Key4 49 Keys
2006 Sinc ere’ arg d Qé’@@fﬁSﬁg%tq mﬂﬁeﬁmmrﬂimwdnkmjdmasd
syst em andméitinbirhiterehind® inRihoiSingt diva g& gfesEMr{eecﬂFr%%Qr lggégﬁgé%é@{“ em 5 of

the multi-character keys are assigne nuneral  val ‘Table 3. The
first nuneral values are selected and displayed when the nufti- character

keys are press | ral.s in node. To select the alternate nuneral
val ues, an eﬁ’e ‘ﬁgﬂ%ﬁggg of ap ecP e engine behind unambiguous mutti-character text input is that
touch typing is not fully possible, but the huga reduction in key présses will more than outweigh the

defi iciency of the ability to touch type.

The predictive character database engine performs the prediction deduction by arranging the
list of characters assigned to a muiti-character key, in an order dependent on the digraph association
of the characters assigned to the mutti-character key and the preceding (previous inputted) character.
The order of characters is in the order from most recently used after the preceding character to least
recently used or not used following the preceding (previous inputted) character (| e, learmng list). This
significantly reduces the number of times users need to cycle and also the amount of characters they
need to cycle through to reach the character they want. Thus, making non-intuitive text input mode

typing preduct:ve Digraph association works because among all the characters assignad to a muiti--
character key, some of the characters are mora likely to proceed after a previous inputted character
- than the others, and this Iukelahood is constantly updated by the database engine.

In the preferred embodiment, before any digraph association is learnt. the databasa engine
arranges the character list of each mulh-character key and its d:graph associations, based on any
statistical analysis of the characters usage for that particular language (e.g. English for QWERTY
keyboard), from the most oommonty used to the least commonly used.

_ When no digraph association is present (e.g first character of a word), the database engme
arranges the character list of each multi-character kay, based on any stattsncal analysus of the
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auxiliary key like the shift is used in tandemw th the nmulti-character key
press or the cycle key could be used. Arrangenent of Nuneral Assigned Keys
The choice of which nmulti-character keys to be assi gned whabDegaber 2006
nuneral values is preferably based on achieving an orderly arrangenent,

I ntuitiveness and ease of use. An optional assignment of the nuneral 0 to
a 6t' nulti-character key could also be inplenented to facilitate the wuse
(press onIy one key instead of two keys in tandem or cycling) of the very
popul ar shows how the nunerals for a half-decimal system
coul d be a '5‘1‘%%%1”%389 %"TBPI Rafficulyr langyage (eehammf@rroweeﬁvmboad)wmmd

eyboard Syaheim RURLASI witd B RNeAHHAONRL cASSLARIEN Of  nureral O to
OWs e

anot her multi-character ‘°f"rera| s for a

hal f - deci mal system could be assigned to 5 of the 8 nulti-character keys
‘for a FM r.educe%ke g}%ﬁﬁrd s%ﬁ%emto ether with an additional assignnment of
" nuneral 0 to anoO ctef prRiyeal Rehiectpis fermpd il Argdictiveonridufinodext inpytboar d

system is mode, bpghiig &hdttottOar eRdrdctat B ﬂgmﬁr@%n Qﬁiﬂ[aq%r?&n”ﬂ.k )?E%(%Bﬂ o rr%a];réqoec' ally

for inplenentation on devices or appara are ®pad
usage "I i fe&ir. fie datobise @ngitrowitt check tasase if teacheracterwbidar Pualitp BRobfctsHeisseRn! d

Bt 2, SRkl S B S
12 Decenbeaddadthe widMray Snd the How NS}H%HB@ u&d?&ﬂ&:ﬁé&ghﬁé e d«%rd’i%‘?{ry él% bla%eyr.]eed to

switch to the nunerals input (numlock) node one sinp
pressi ng-and-hol ding the nuneral s nnde assigned key. To switch back to text
ain. In nunerals input node, the

i nput  node, I t he sa

user need j ust Ag?%%%%%ﬁ ﬁ'gn‘g?‘ﬁfsse&g'e 'Pé'?%ﬁ Ptt"P neRrigtultive &t iRRug ster, goreluset, 5
once to uridemdlygmdesdnpraitigit and di splay the nuneral. To select and display
the nunerals -6 to O, the user will need to press- and hold the shift key
and press the respective nuneral assigned

Admittedly, predictive non-intuitive text input is much siower than intuitive text input, but the

‘(

occurrence and necessity of non-intuitive mode typing is minimal and one-time only as the word will

be captured in tha library and made available in intuitive text input mode the next time round.

Word Library Growth and Control

When a new word is iyped and accepted in predictive non-intuitive text input mode, it could be
automatlcally added to the word library. The database engine fi rst, checks to see if the keystroke
sequence correspondmg to the new word already exists in the word library database. if the keystroke
sequence already exists, then it checks to see if the word | is currently residing in the word tabrafy

détabase. If the word already exists, then nothing elsa is done. If the word does not axist as ohe-of the
objects; corresponding to the keystroke sequence, in the word fibrary, the new word is then added to
the front of the list of objects and would be selected and dlsplayed first when next the keystroke
sequence is mputted in intuitive text input mode. If no keystroke sequence. corrgsponding to the new
word, exists in the word library database, a new unique keystroke sequernce is then created in the
-word library database with the new word as the first object the index key (i.e. unique keystroke :
. .sequence) contains.
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mul | -character keys at the same tinme (together), or use the cycle key.
Alternatively, if the nuneral 0 is assigned to a 6th nmulti-character key,
sel ecting and di splaying the nuneral 0 only requires pressiRepempei@dPfuner al
-assigned nulti-character key once. Synbols and Punctuati ons Synbols and
punctuations are sel ected and di splayed by pressing the shift key and cycle
key. together. The preferred enbodi nent of the reduced keyboard system
will contain two different synbols database, one for text input and

anot her for nunerals input. The reason for having two synbols database is
because bot h t eR¢capsegha word loran datebdse naymot berabbias expasd ididihse séme®insofof -
synbols a I, nd different frequencies of the said synbols and
punct uat i oﬁg‘.ﬂa%;b? ﬂ%‘%g&gg/%tl)%?pst‘m i”ﬂrdﬁﬁré'y Biedo § faaneakle pragligal P%’-/?- Apere

will be aramadedméthodshethBnidekeehbing Fadkbmthows i 1y

text input to leeast used synboF gr punct ua@oﬁyﬁgﬁ?@Et‘ntpﬁg%%&%de%ug&r
Respect i veff depeigdheloast used wordfirstise thay ansdies word calkhiseadded:. Thisvair ekessiktaxput Wi | |

be arrangeghgis nom. t d s ol or _punctuation for nunerals
mpat o1 et RerRitiels 'GP iR R ot plan e s A iESash Sln ot ForeGAroo s
dat abase arequiemedteas well ds@rdeessirigt@flirbhérits FORRCpaRFEd Shbddtdnfordtdedicad S) - The

synbol s aq%@un tuations frequency list for both text 1nput and nuneral s
i nput coul é’“g%f“émﬁ’e’tﬂ"'ﬁ%maﬁsﬁ?ﬂieﬁ@rmwnmewf@msmmm 52t axkledsithe wodd

__________ o SR . t th nbol § dat apase, for
bot h t ext "ibrr?%dtaagnd' ng'ﬁgrag e @éwbggﬁ%%ﬁ?%é‘ﬁgm%ePP%??WW@@%E’GFE foge
ordering dhe wisjue keystraasequendeoniticthe mosDubjbets, AREldIES i 140oté® asbBRted W ntﬁé‘i ft

key and C key together, the first object in the appropriate sympols
- dat abase \%\nx’fsjf'glf?eseé "%‘g&eé'ﬁt rerRathyysed watrder that seystsekie seauencs) clodhat thegwyiwotche

symbol s areuldbeisdvbd tdcorgd Bﬂsﬁre&}%o%eﬁﬁ&hﬁ&g&t}&a&}é&' e.key or reverse cycle

key (or key conbination). Typing any characters, nunerals, spacebar or even
anot her synbol or -punctuation (by pressing the shift key and cycle key"
t oget her again) wll accept the synbol or punctuation and normal typing is
resuned.

Half-Decimal System

A half-decimal system is where the full decimal representation (0,1 .2,3,4,5,6,7,8,9) is
 represented with half the number of keys. Thus, 5 keys are all that is needed to represent the 10
numerals. Each of the 5 keys would represent 2 values. The first numeral value is from 1 to 5, white
the sgoond numeral value is from 6 to 0 resbectively. The pairing of the two numerals is based on a
simple principté of adding 5 to the first value the key represents, where the value 10 is reduced to

represent the numeral 0. The numerals database would thus look something like (where *|" are

separators):

Table 3 S o o - -
Keystroke Numerals |

Kéy'f 116

Key2 | 2{7

Key3 3l8

Key4 | 4]9

Keys 50
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Conclusion In conclusion, the essence of the present invention is to
utilise the same mappi ng used for typing on the conventional keyboard, be
it visual mapping or finger napping, while recreating thel?Psssmhey 20821 and
speed of conventional keyboard typing, by facilitating doubl e-handed or
doubl e- thunbed typing. Although the reference for the reduced keyboard
systemis mainly to QMERTY and OWNERTY-type keyboards, the teachings of the
present systemcould easily be extended to any conventional keyboard (e.qg.
Dvor ak keyboard),. t ﬁt coul d be reduced to | esser keys, by enploying the
same vi sual rrap%'lnﬁeg& YP 2 TRHEFChAeasHY ey sdmiie Niyeducedirmybonphéystemamd Bumiithg t he
intuitive texdctdr Revdtn thd Gl -intuitive text jnput nethods to
resol ve the keysﬁygkes gkﬂmgg?gtk%%io\eé?ds g@g‘hég%fgﬁeo‘fw'?ﬂ@'acfﬁﬁ}‘?Jg-af?rﬁﬁ'&?ﬁde?r keys.
In this wafimar#ualieschspedakie potiar fistsusbaales apRblkaadhid cﬁs‘ﬁlammlnwes

that can nted by a conventional keyboard or conventional neans
of typi ng.&%lrf(rrc%? %eﬁgg'egﬁ%@&i'm%ﬂéfnwwd@e eftjhe lermatenumeadwahiesi ament | on

beyond t homsiliagp ey ké §iakhityi i - ssibl e and which do not
ext end beyond thééa'l scope ofSth?:(glggé}{agrgwgggﬁl&ﬁ'?‘g uS e&ﬁéesf”g”ggﬁcﬁéﬁyﬁi}"q he
"appended Reugeds. In particular, it is obvious even to one not skilled in
the art that these teachings' is not linted to the standard anbi guous
code or to applications only in nobile devices or conventional devices
requiring text .input, but are well suited for other applications and

enbodi nents, even "futuristic" (less-conventional) ones |ike glove text _
i nput  devFeagementiNumeralissignadl Keyad optical or rnovenment recognition input
devices, or any electronic device requiring a means to input a string of
non-random characters. It is also obvious that the text input nethodol ogy

descri bed her e Thochoide efashich Ynulthgharicte? Royd Bsbd Rk ,.Q_Q‘Q,T it h | - known
word conpl et mechani sns to furthe?eyraeduce I?he %Q@_%é%ﬁ%%ggu%'%
nunber of P’ﬁé{/@?yr%ﬁ%@"rae'qwm@a ordsirly ssangemanti istiitiesesy aridaée dffupeliAn oplionas

further ola&iqak I f t hodo] o nd nmechani sms need be :
i npl enent ed Qﬁo@r(l:ttc?hrrii‘:#J g‘%@;mtd?éé ?édﬁné’ g%@?ﬁ‘ﬁ%@%@%’%?ﬁ implemegiad tofaciftate thessence
remai ns aﬁﬁe(n@swmmbkémmﬂadfwﬁ&ikewﬁ@{d@miomm{g) oﬁﬂ?&%@dgﬂw Aehdigr the

om ssion of certain nethodol ogi es and nechani sis to reduce cost, software
size, inplenentation requirenments

FIG. § shows how the numerals for a half-decimal éystem could be assigned -td Softhes
multi-character keys for a VM reduced keyboard system together with an additional assignment of
numeral 0 tq another muiti-character key. FIG. 6 shows how the numerals for a ha!f-decimal' system
could be _assigned to 5 of the 8 mutti-character keys for a FM reduced keyboard system together with
an additional assignment of numeral 0 to another multi-character key. '

Practically, the reduced keyboard system is not restricted to only using the haff-decimal
- System, especially for implementation on devices or apparatus that are heavy on numeral pad usage
“fiKe the mobile phone. In such cases, extra buttons or keys could be fitted or implemented to Gater #6¢
a full range of numerals, achieving the full range frorﬁ 0 to 9 with just a single keystroke.
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and/ or even sone good-to-have (but not critical) functionalities. Patent
Literature Referenced U S. Pat. No. 3,945,482, Othogonal input keyboards,
| nvent ors: Einbinder, and Harvey, Mar 23, 1976. U.S. Patl2Rggemlaerg0@ 470,
Keyboard with keys concentrated in clusters, Inventors: Casey, and Cullen,
Apr1,1986. U. S. Pat. No. 4,824,268, Ergonom c Keyboard, Inventor: Diernisse
H V., Apr 25,1989. U S. Pat. No. 4,847,799, Keyboard apparatus having
separate working areas with thunb-operated shifting of key functions,

| nventors: A{X%H(’}; uI\/gs suke; Shimada; Toshio; Krtazald, andToshiro, Jul 11,
-1989. U. S . . 9,017,030, Ergonom cally Designed Keyboard, Inventors:
Crews, and Jay A, May 21., 1991. U 3. Pat. No. 5,790,103, Ergonomc
Keyboard Entry %stem | nventors: Wnner, and Mchael |.; Aug 4,1998. U. S

Pat- No. 5,818, @mpmmemmauseymmedmsmﬁtvwmmw&wm lob) W84 T3 is
G over h Kushler and Cifford A, Cct 6, 1998 45

12 Decenber&fég?f ly%npgé '%@JW’"@EQR‘H“?JQ'B moripassigaeH Koy Tromwitdh backantextanpat i ng

syst em f or mbi; plees-ERiholARDMA ey agdiyent ors: Kushler; difford A} Kim and
Jin Bong, Aug 31, 1999. U. S Pa¥ No. 5,953,541, Di sanbi guat i ng systemfor

di sanbi guat i ng anblguous |nput sequences by displ aying objects associated

with the gener sequenpces in the order of decreasin frequency of
use, |nvent orsalPl ] n%ra{g Fttm‘% ﬂ'ﬂe USRS estiust prepthe numeraliaseignedanylti-¢haragtenkeys

G unbock, famidto 5@ney tglundinbiguatdly defoct 4t laV‘té quﬁ@]‘al ?ﬁs?lga%%i&dga@ ﬂc')IGR gl?ﬂl‘lja(%'&ﬁ e

keyboard di sanbi guating system Invent ors
L; ~ Kushl er®® 0 ysepywili need to miessisiciold the shifClayrant pﬁss thd egspéctive’ RitRaralldssiynelfat .

No. 6, 204, I at ing a limted nunber of character
keys and rrn@{kﬁo gl%?:fef"ke?@ b te &Dn%% (H)gerpnery or tlse the cycle key. Afternatively, if the numeral 0 is '
assigned to a 6% multi-character key, selecting and displaying the numrieraf 0 only requires prassing

the numeral assigned multi-character key onca.

Symbols and Punctuations

Symbols and punctuations are selected and displayed by pressing the shift key and cycle key.
togethar. The preferred embodiment of the reduced keyboard system will contain two diffarent
symbols database, one for text input and another for numerals'input. The reason for having two
symbols database is because both text input and numerals input modes use different sets of symbols
and punctuations and different frequenciés of the said symbols and punctuations. Thus, the symbols
in ﬂze symbols database for text input-will be arranged in the order from most used symbol or |
punctuation for text input to least used lsymbol or punctuation for text inbut. Respectively, the symbols
in the symbols database for numerals input will be arrangéd in the ordel; from most used symbol or
punctuatiop for numerals input to least used symbol or punctuation for numerals input. Both symbols
database are preferred to be fixed lists (see section Cycle and Lists). The symbols and punctuations

frequancy list for bath text input and numerals input could be obtained in any preferred or referenced
~ statistic. '
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I nventors: Nowl an; Steven, Ebrahim; Ali; Waley, David R chard,
Demartines; Pierre; Bal akrishnan, and Sreeram Mar 20, 2001. U.S. Pat No.
6,219, 731, Method and apparatus for inproved nulti-tap tekiDeagpher 2006

I nventors: Gutowitz, and Howard, Apr 17, 2001. U. S. Pat. No. 6, 286, 064,
Reduced keyboard and nmet hod for sinultaneous anbi guous and unanbi guous
text input, Inventors: King; Martin T.; Gover; Dale L.; Kushler, and
Clifford A, Sep 4, 2001. U S. Pat No. 6, 307, 549 Reduced keyboard

di sanbi guatlng S stem I nventors: King; Martin T. G over; Dale L;
Kushl er, " O i f f orcfapples Mﬁﬁmmb@ﬁda@h@ey’pr bath teﬁnrtpuﬂéﬁd n2@6rhls u‘hiuﬁcould contain

e e e ABRAROGE e o ULl 958 L B e
2006 \What ciale eyadgether, tie:first o h@ﬁh’é‘r@ﬁb hﬁﬁ! &ya%g%m,

I nformati o compr ?tﬁtl ity of p5| ng e entry ey'lis&rsejl tl?‘é?/&%"ved

at least t 2%{" Cé"’s‘ﬂ W@?W%%@ﬁd pungtuatiensilist by pressiag thabycks, keaof 1eveséd §bleOr
ssi gned’ b, o8 CERGRIBH) Weing Ahy ekl "SR CoBesPitp: ST APOBLTIPORY] acent
keys of theurguemnyby ypsangkm/dnmdandmmpwgm@ aBHARAT acebpt ¥R Jmk&Y%S 1S

reduced coppa QAERTY-t ype keyboard; "a dat abase for storing
dat a V\herefq%c{uﬁ ontfﬁflﬁorf'?}e'ﬁp"@dfﬁsﬁ'ﬂ -acter or a 'data synbol associated with

an input keystroke sequence of the keys; and a display for displaying the
i nformation based on the input keystroke sequence and the associ ated
stored data. 2. A reduced keyboard systemas clained in cIa|n11 further

COI’TprI si ngConclusmn

~ In conclusion, the essence of the present invention is to utilise the same mapping used for
~ typing on the conventional keyboard, be it visual mapping or finger mapping, while recreating the
typing feel and speed of conventional keyboard typing, by facilitating double-handed or doubie-
mum'bed typing. Atthough the reference for the reduced keyboard system is mainly to QWERTY and
QWERTY-type keyboards, the teachings of the present system could easily be extendad to any
conventional keyboard (e.g. Dvorak-keyboard) that coutd be reduced to lesser keys, by employing the
same visual mapping or finger rnapb’ing and key arrangements, and using the intuitive text input and
predictive non-intuitive text input methods to resolve tha kaystrokes or keystroke sequences of the
multi-character keys. In this way, the reduced keyboard system is applicable to most languages that
can be represented by a m@enﬁond keyboard or conventional means of typing. 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 thosa teachings, which scope is defined by the
appended claims. In particular, it is obvious even to one not skified in the art that these teachinigsaté
not limited to the standard ambiguous code or to applications only in mobile devices or conventional
devices requiring text input, but are well suited for other applications andembodimerits. even
“futuristic” (less ‘conventional) onas like glove text input devices, shown in FIG. 9, and optical.or
movement recognition input devices, or any electronic davice requiring a means to input a string of
non-random characters. It is also obvious that the textinput methodology described here could gasily
* be mixed-and-matched with other well-known word completion mechanisms to further reduce the

44




a first set of keys within the plurality of keys wherein a feature of each
key of the first set of keys is a data val ue representative of a
key-character of a QNERTY-type keyboard; and a second setlZ&ecambys2Gibt hi n
the plurality of keys wherein a feature of each key in a second set keys
is a function based on auxiliary functions. 3. A reduced keyboard system of
claim2, wherein the mapping arrangenent is based on a visual - mappi ng
arrangenent of the QAERTY-type keyboard the first set having | ess than

seven keys havi n | east two keys. 4. A reduced

keyboard syg'ﬁger#hfeyéfoglsrﬁ eéxﬁé?%‘i‘% '?P@sﬁﬁtﬁﬁ"l‘Rj"— "éc?fﬂ'éﬂ?g@‘?mﬁ% thatnasakked on a

t ouch- t ypemethpgoloyy and ma&amaheéafbet,me tXwﬁwE{!Qt@ﬂl%erm?&{lebci p(f V%{ebs%f set
a eys.

havi ng Ies!se than ni ne keys and the second set havin 5.
A reduced K8YBDHLY IS fammingfand main r&emeMMOnstamnthﬁwBusm‘llohh@fof ihe Sissidh of

represent s of t RTY-type keyboard, wherein the
sections o%wg? %@gﬁei?ﬂ%g?ﬁ%reg?'?% ﬁ?fﬂ’éf? §78 'F’B@g‘e‘ﬂtﬁ‘!ﬂﬂ reqyframents
col ums  aant/aaevdnesasio gbdd-RhaveBit-noforitidl) tRtiGRidgseyboar d system of claim 5,
wherein each colum is arranged to be accessible by at |east one of the
fingers of each hand of .a user for two hand typing, the first set having:
47 12 Decenber 2006 a first key arranged to be accessible by a first
finger of the |left hand of a user, the first key having features

r epr esent i Patenbbiteratare Refelemead phabetic characters Q W E, R and T, a
second character key arranged to be accessible by a second finger of

US Pat. No. 3,945,482, Orthogonal input keyhoards, Inventors: Einbinder, and Harvey, Mar 23, 1976.

U.S. Pat. No. 4,579,470, Keyhoard with keys concentrated in clusters, Inventors: Casey, and Cullen,
Apr1, 1986. '

U.S. Pat. No. 4,824,268, Ergonomic Keyboard, Inventor: Dié_rnisse H. V.,-Apr 25, 1989.

U.S. Pat. No. 4,847,799, Keyboard apparatus having separate working areas with thumb-operated

shifting of key functions, Inventors: Morita; Masasuke Shimadas; Toshro, Kitazaki, and Toshiro, Jul 11
1989.

T

u.s. Pat. No. 5,017,030, Ergonomlcally Designed Keyboard, inventors: Crews, and Jay A., May 21,
1991, ’

~*"US. Pat. No. 5,790,103, Ergonormc Keyboard Entry Systeém, Inventors: Willner, and M‘chaelir Aug
4, 1998.

U.S. Pat. No. 5,818,437, Reduced keyboard dlsambtguatmg system. Inventors Grover; Dale L.; King;
Martin T.; Kushler and Clifford A., Oct 6, 1 998.
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the left hand of a user, the second key having features representing at

| east the al phabetic characters A, S, Db F, and G a third character key
arranged to be accessible by a third finger of the left haRecesber20gger
the third key having features representing at |east the al phabetic
characters Z, X, C and V, a fourth character key arranged to be accessible
by a first finger of the right hand of a user, the fourth key having
features representing at | east the alphabetic characters Y, U, |, 0, and
P, a _fifthuﬁhgract er k%ar ruggdged to be accessible by a second finger of
the rightYHaff Nt S584%:9%8 Reduged feyhaard disamifigaaiinggysteratonthe Koreaplaeguaigt, Ng at

| east the ainRRaRELHIE:- ‘%‘f’@’,&%@v?ﬂﬂ‘@éﬂqﬁa@ggf&%a sixth character key

arranged to be accessi e right hand of a user,
the sixth key having features representing at |east the al phabetic :
char aCterﬁﬁE’P N, and M 7. A reduced keyboard system of claim6, wherein
each col urh®i 8t Ng P3R4 PisamRiguatingsystemifer dispmbiguatiagarebiguoes ingu sexquehices bys er

for thunb dvRiiRg obights e . temof .claimb5, wherein each

colum is Sgr ?'agae‘d t%sge acce_ﬁé%ﬁgrg{)eg'%ﬁegﬁwsdﬂ eBQ"’E‘H@e’?’?ﬂ@rs of each

hand of a freguancy ofiuse,tiwentharking; yaiing.; Gréver;Daledt; eSiler bR : Gudtobie bnk eY
ssible by a first finger of the left hand of a user,

arranged b ce
the fi rsttcﬁg'yﬁ?fgg?pnﬁ’ 1¥8t ures representing at |east the al phabetic
characters Q W E, R and T; a second character key arranged to be

accessible by a second finger of the left hand of a user, the second key
having f eHiSuPat No.c§iid S6htRergred keybeard tisaibiguAhPhiaket, inferfdia ki@t RaGink: S, D,

F, and G, Lrd,char.act arranged to be accessible by a third finger
of the ﬁeﬁﬁw&f? balg L.; I;\l“t':}sl'fi‘er; (ﬁlrfforh%\y Grunbock?and Cheryt A,, Jan 4, 2000. y g

U.S. Pat: No. 6,204,848, Data entry apparatus having a fimited number of character keys and method,
Inventors: Nowlan; Steven: Ebrahimi; Ali;'Whaley; David Richard; Demartines; Pierre; Balakrishnan,
and Sreeram, Mar 20, 2001.

u.s. Pat. No. 6,219,731, Method and apparatus for improved multi-tap text input, Inventors: Gutowitz,
and Howard, Apr 17, 2001.

- US. Pat. No. 6,286,064, Reduced keyboard and method for simultaneous ambiguous and

| unambiguous text input, Inventors: King; Martin T.; Grover; Dale L.; Kushler, and Clifford A., Sep 4, -
- 2001, ' -

_. U.S. Pat. No. 6,307,549, Reduced keyboard disambiguating system, Inventors: King; Martin T.;
 Girover; Dale L.; Kushler, Clifford A.: Grunbock, and Cheryl A, Oct 23, 2001.

- U.S. Application No. 20010006587, Keyhoard arrangémént, Inventors: Keinonen Turkka; Wikberg
Harri, and Silfverberg Miika, Jul 5, 2001. '
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hand of a user, the third key having features representin t
i al phabetic characters Z, X, C, V, and B; .a fourth char ac?zelseol?’é'g gb?é\nged

to be accessible by a first finger of the right hand of a user, the fourth
key having features representing at |east the al phabetic charact ers Y, U,
I, 0, and P; 48 12 Decenber 2006 a fifth character key arranged to be
accessi bl e by a second finger of the right hand of a user, the fifth key
havi ng features representing at |least the al phabetic characters H J, K
and L; a siWihat shdaiaeidds: key arranged to be accessible by a third finger of
the right .hand of a user, the sixth key having features representing at

| east the al phahey rddu@é@k@?lﬁ(ﬁira shsftifovlinguttinty inRsHiedien kewiPrirg: syst em of
claim 8, wherein each colum is arranged to be accessible by at |east one
thunb of a user ef?)'lurhh\)r@f 5in Ie”Gntryl 4 esevqe Wﬁt?%{ eéé‘tsfvfd“féﬁtur’fésa' m 4,
wher ei n t heyKeys @ CH t dre'ista §&h val raeﬁJﬁEﬁo d I&%S)? Ve
QAERTY- t yp& fkﬁy WReLEOINVERPY-155E e Béar‘d e R'Jd

arranged |n n u
syst em of J;é Iaelge&% g' 3 by at
Teast one rg b ?‘évotr o BMOR rrﬁ"%érdﬁrsersr ce%mﬂaﬁf&dtvﬁ S he
first set h arranged to be accessible by a first frnger

of the left hand the first key haying features representlng at
| east the al pha 8@%36% St defa %herarrﬁthz afa dea side chaiastarar adsta

arranged tosw')‘éb @serdiatgf avithan input keystioka gefliesce of the keys; and

a display for displaying the information based on the input keystroke
sequence and the associated stored data.

rd are

f—O\
o
Cf

2. A reduced keyboard system as claimed in claim 1 further comprising:

a first set of keys within the plurality of keys wherein a feature of each key
of the first set of keys is a data value representative of a key-character of a
QWERTY-type keyboard; and

a second set of keys within the plurality of keys wherein a feature of each
key in a second set keys is a function based on auxiliary functions.

3. A reduced keyboard system of claim 2, wherein the mapping
arrangement is based on a visual-mapping arrangement of the QWERTY-type
keyboard, the first set having iess than seven keys and the second set having at
least two keys.

4. A reduced keyboard system of claim 2, wherein the mapping
arrangement is based on a touch-type—mapping arrangement of the QWERTY-
type keyboard, the first set having less than nine keys and the second set having
at least two keys.

5. A reduced keyboard system of claim 3 wherein the keys of the first set
represent corresponding sections of the QWERTY-type keyboard, wherein the
sections on the QWERTY-type keyboard are arranged in less than three columns
and at least three rows.

6. A reduced keyboard systemA of claim 5, wherein each column is

' arranged to be accessible by at least one of the fingers of each hand of a user for
two hand typing, the first set having:
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the left hand of a user, the second key having features rfzgeese t| n at
| east the al phabetic characters W S, and X; a third charact&Mg

arranged to be accessible by a third finger of the left hand of a user,
the third key having features representing at |east the al phabetic
characters E, D, and C, a fourth character key arranged to be accessi bl e by
a fourth finger of the left hand of a user, the fourth key having features
representing at |east the alphabetic characters R F, V, T, G and B; a
fifth character Xést&eyangedet dolbe acwssibidby abfrsafifigerssf the nefehaod of e

ri ght handusr, thelfirel keyt haviiig féa*luﬂe%}febﬁééeﬁﬁhd Qﬁtéats?ﬁter ﬁﬁh@t&@i&%h@%cﬁérs' east
t he al phabe@w ErRopgters Y, H N U J, and a sixth character key

arranged to be ‘accessi bl'e by a second flnger of the rlght hand of a user,

the sixth key h%f&@goﬁoeaﬁ%ee & Hrta@éat a 3bEARP A
characters the hSnd b7 ﬁ%’% haE\’n fe ‘éﬁfﬁtsgegfa%?%(; hanged

to be acces Y, he rlg sevent h
~key havi ng a %t#eesCh%eéprée'rssce;%ftgl 'ng ataq{ east the al phabet [ c char acters 0 and

L; and a e| ghth c ke arran be ac a fo nger

of the right h E’ﬂgf g f*etﬁ@a 16,55 BgcRauTA Pra e g@e;ﬁ: %ﬁ ng

at | east t aaéureﬁrﬁetﬁee 48y Is35t Iesg)ek

- claim11 wh =| 'sél" d second character keys are reduced to onekey

havi ng features represent| ng at |east the alphabetic characters ?

W S, and X_accesSusihechiaracies keyrartandeddier be meeessiblerhy aHiabfinger-ofuber and

t he sevent Highhdasdgat B wdeir tha &uriteley havingetaatwestreptasenting at least the
alphabetic charactersY U, I, O, and P;

a fifth character key arranged to be accessible by a second finger of the
right hand of a user, the fifth key having features representing at least the
alphabetic characters H, J, K, and L;

- a sixth character key arranged to be accessible by a third finger of the
right hand of a user, the sixth key having features representing at least the
alphabetic characters B, N, and M.

7. A reduced keyboard system of claim 6, wherein each column is
arranged to be accessible by at least one thumb of a user for thumb typing.

8. A reduced keyboard system of claim 5, wherein each column is
arranged to be accessible by at least one of the fingers of each hand of a user for
two hand typing, the first set having:

a first key arranged to be accessible by a first finger of the left hand of a
user, the first key having features representing at least the alphabetic characters
QWER andT,;

a second character key arranged to be accessible by a second finger of
the left hand of a user, the second key having features representing at least the
alphabetic characters A, S, D, F, and G;

a third character key arranged to be accessible by a third finger of the left
hand of a user, the third key having features representing at least the alphabetic -
characters Z, X, C, V, and B;

a fourth character key arranged to be accessible by a first finger of the
right hand of a user, the fourth key having features representing at least the
alphabetic characters Y, U, |, O, and P;
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‘key having features representing at |east the al phabetic racter , L,
ané P acgessi bl e by tﬁe third finger of the right hand Othlgecﬁglé?rZEQQ' A
reduced keyboard systemof claiml, wherein the allocation of nunerals is
based on a hal f-deci mal system each nuneral assigned a key representing
two nunerals with one nuneral being a base from1l to 5 and another nuneral
being the base plus 5, with 10 being rounded to 0. 14. A reduced keyboard
systemof claim1l further conprising a glove, wherein at |east one key of
the plurality of keys is arranged on a finger of a glove. 15. A reduced
keyboard syst emafifthcharacterikesr irngedk Ry be aitpessiisie by a seoerd fihgsr oF @i di ng
a signal updghtdedettof an.uséh. the filtlllueedhkdng Fektlirsy sEe@sehting at Medstwprr ei n

the data stglpRgbéti chiadted M N, 30 a@Hder of a nost recently selected data to
a least recently selected data. 17. A reduced keyboard system of claim 16

wher ei n the dat apagh BRSradterPLEAGH SRR bl SidesShbIBY Td B AngihiObEirkhe
stored dat qighelf| Bf WIBESr, ahe iRl e, nBeNgdRLRIrkS rbgréggnﬁrgﬁ%? ?Qﬁdth‘éhen
the predetef ic dhZ ActQfs Wgs 1's net,“the Sel'ected n data repl aces
the | east recently sHé}'_ec ecﬁ%a?a'jstored in the database. 18. A reduced
wnerenn t hoy et S B BR B bySl ooF B, B wakSER S8 eflinnr 525 1
and a key f%'Far}%%jftg% 1RFCERS E, Yodeashmsany PEWRESFOrd %{F%l.fxplﬂ rther
conprising a screen or d input, wherein at |east_one key of the
pl HP al i tygof keykD: iAsregi"Pgi %!PQ%\FF’ aystencof claipt damheseinstapdoys phthe st setscr een
or virtual reeresent CREESRRNNRY \fechons $6 s SRWESN Ebtpeokemasdr wheeein the
sections of the QWERTY-type keyboard are arranged in less than nine columns
and one row.,

11. A reduced keyboard system of claim 10, wherein each column is
arranged to be accessible by at least one of the fingers of each hand of a user for
two hand typing, the first set having:

a first key arranged to be accessible by a first finger of the left hand of a
user, the first key having features representing at least the alphabetic characters
Q, A, and Z;

a second character key arranged to be accessible by a second finger of
the left hand of a user, the second key having features representing at least the
alphabetic characters W, S, and X;

a third character key arranged to be accessibie by a third finger of the left
hand of a user, the third key having features representing at least the alphabetic
characters E, D, and C;

a fourth character key arranged to be accessible by a fourth finger of the
left hand of a user, the fourth key having features representing at least the
alphabetic characters R, F, V, T, G, and B;

a fifth character key arranged to be accessible by a first finger of the right
hand of a user, the fifth key having features representing at least the alphabetic
characters Y, H, N, U, J, and M; '

a sixth character key arranged to be accessible by a second finger of the
right hand of a user, the sixth key having features representing at least the
alphabetic characters | and K;
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a seventh character key arranged to be accessible by a third finger of the
right hand of a user, the seventh key having features representing at least the
alphabetic characters O and L; and

a eighth character key arranged to be accessible by a fourth finger of the
right hand of a user, the eighth key having features representing at least the
alphabetic character P.

12. A reduced keyboard system of claim 11 wherein the first and second
character keys are reduced to onekey having features representing at least the
alphabetic characters Q, A, Z, W, S, and X accessible by the first finger of the left
hand of a user, and the seventh and eighth character keys are reduced to one
key having features representing at least the alphabetic characters O, L, and P
accessible by the third finger of the right hand of a user.

13. A reduced keyboard system of claim 1, wherein the allocation of
-numerals is based on a half-decimal system, each numeral assigned a key
representing two numerals with one numeral being a base from 1 to 5 and
another numeral being the base plus 5, with 10 being rounded to 0.

14. A reduced keyboard system of claim 1 further comprising a glove,
wherein at least one key of the plurality of keys is arranged on a finger of a glove.

15. A reduced keyboard system of claim 1 wherein a key comprises a
sensor for providing a signal upon detection.

16. A reduced keyboard system of claim 1 wherein the data stored is
stored in an order of a most recenfly selected data to a least recently selected
data. '

17. A reduced keyboard system of claim 16 wherein the database has a
predetermined limit of entries to store the stored data, wherein where a selected
new data is to be stored and when the predetermined limit of entries is met, the
selected new data replaces the least recently selected data stored in the
database. '

18. A reduced keyboard system of claim 2, wherein the second set
comprises four keys wherein there is a key for spacebar, a key for backspace, a
key for shift and a key for cycle.

19. A reduced keyboard system of claim 1 further comprising a screen or
pad input, wherein at least one key of the plurality of keys is arranged on a touch
screen or sensor pad, or a screen or virtual screen that works with a sensor
object or sensor.
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