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BACKGROUND

The growth of PDAs, handhelds and mobile devices has been nothing short of
phenomenal. Almost everywhere you turn and everyone is carrying a mobile device
of sorts. One of the advents of the new era is the surge of online text based
communication. Online text based communication, 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 devices are getting smaller, have more
functionality and are more integrated. The singular direction headed by mobile
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incteaismgsdemand for online text ased communication, many device manufacturers
are forced to using a miniature full-sized QWERTY keyboard. The miniature
keyboard, though visually appealing, leaves much to be desired for anything more
than casual text input as the keys are too small and too close together. Because of
this, reduced keyboard systems using predictive text input are another alternative
that seems promising because of the limitation of space and larger buttons, but the
problem arises when needing to cycle through word choices or letter choices that
share the same keystroke sequence or keystroke. This usually requires a cycle
button, which is a legacy for reduced keyboard systems, and it is usually quite
tedious to cycle through individual word or letter choices. Examples of reduced
keyboard systems are described in U.S. Pat. No. 5,818,437; 5,945,928, 5,953,541,
8,011,554; 6,286,064 and 6,307,549, the disclosures of which are herein
incorporated by reference, and the unambiguous text input methods of multi-tap, two-
keystroke or multiple-stroke interpretation are described in U.S. Pat. No. 6,011,554

and 6,307,549 for reduced keyboard systems.'
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In the present invention for text input, we provide an easy and intelligent

method to present letter and word choices to enhance text input. Letter choices are
very efficient in aiding entry of accented or diacritic characters and word choices are
presented in a dynamic, intelligent and personalised manner to be more useful and
relevant. In combination (both letter choice and word choice), it is very easy for the
word choice method to present words with accented or diacritic characters without
the need to type in any accented characters or diacritic characters directly. The
beauty of the design is that it can be implemented on any text input systems, virtual,
keyboard, pen-based, glove-based, sensor-based or otherwise. The letter choice and
word choice can also be implemented independently to enhance various text input
methods, though they usually work much better together.
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character keys, as described in Singapore patent application 200300895-0 for
unambiguous scribing of characters of multi-character keys, by providing an easy
option of keying in special characters associated with the inputted character.

With a great letter and word choice method, you would also need an efficient
choice selection method that enables the choices to be efficiently selected, changed
and used. The present invention besides allowing for choices to be selected via the
conventional input method (e.g. keyboard) and screen input method (e.g. touch
screen) it also introduces a new concept which is hybrid text inputting, which
incorporates both conventional text inputting and screen text inputting (e.g. typing
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associated with the beginning keystroke sequence.

An embodiment may include letter choices which are accented or diacritic
variations of the associated character. It may also include word choices that contain
accented or diacritic characters but the stored keystroke sequence only contains the
corresponding normal characters or unaccented representation.

Another embodiment further comprises the step of selecting a new choice and
displaying the new choice as text input over the previous text displayed. If the same
choice is selected again, to display the data value or data symbol of the choice as
another new text input.




sequence havi ng associ ated word choices stored in the
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only for a predetermined range of number of characters. Also, the number of
associated word choices of the matching could have a predetermined maximum

number.

A yet further embodiment of the method wherein the order of the associated
letter choices of the matching having an order of the most recently selected data to
the least recently selected data. Also, the order of the associated word choices of the
matching having an order of the most recently selected data associated with the
same beginning keystroke sequence to the least recently selected data associated
with the same beginning keystroke sequence.
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over the previous text displayed. A further enbodi nent
Fould furtherdconprise the step of cycling between the
etter or word choice and di splaying the next choice
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beginning of the keystroke sequence with a stored keystroke sequence in a’

database, the stored keystroke sequence having associated word choices stored in
the database wherein the associated word choice is a data value or a data symbol
associated with the stored keystroke sequence; displaying the matching letter
choices associated with the keystroke; displaying the matching word choices
associated with the beginning keystroke sequence; and performing as per a multi-
character key input, if the character or multi-character key representing the character
is inputted ambiguously.

A further embodiment of the method for a reduced keyboard system may
further comprise the step of inputting the beginning characters unambiguously using
the keyboard; inputting the following characters ambiguously using the keyboard;
matching the keystroke sequence or the beginning of the keystroke sequence with a
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A further embodiment wherein the data stored is stored in the order of the
most recently selected data to the least recently selected data.

Another embodiment of the system wherein the letter and word choices are
presented in fixed numbers or groups of fixed numbers. In addition, short-cuts could
be associated with the letter and word choices. Also, an auxiliary key or shift key may
be used in concert with other keys to function as short-cuts. Furthermore, the
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enbodi ment of the system can use any text input system

or virtual text input systemfor the keyboard even a
reduced keyboard system Al so an enbodi nent of the
systemwhere in the nulti-character key of the
reduced keyboard system functions as per a

mul ti-character key input when tapped. The

mul ti-character input could be using any existing
reduced keyboard system such as those described in

U S. Pat. No. 5,818,437; 5,945, 928; 5, 953, 541;

6,011, 554; 6, 286, 064, 6, 307,549, and Si ngapore Patent
Appl i cation 200202021-2. WO 2005/ 008899



10 BRI EF DESCRI PTI ON OF THE DRAW NGS PCT/ SG2004/ 000190
These and ot her features, objects, and advantages of
enbodi nents of the invention wll be better
understood and readily apparent to one of ordinar

WRA5%0¥9 he art from the foll owing descri p{"r‘Td%G%P%""Ol”

conjunction with drawings, in which: FIG 1 shows how
an on-screen keyboard with |letter or word choice could
| ook like on a touch screem@r screen input surface

I n accordance with an enbodi nent of the invention;

FIG 1 a shows ho n letter or word choi ce

BRIER QEWPT'%QfV&ﬁE Dj{h@’m& ntional keyboard and

di splay or touch screen (hybrid systen) in accordance

wi th an enbodi nent of the invention; shO\ﬁ,h
elnventlon

Theserand efher featuses Sbiacis, gnd advantagesef qumﬁn@
wﬁl%esﬁéiﬁz? uRllelstRd dnﬂ%&&ﬁﬂblﬂ?érﬁ% 8he 6PSYdfhanP Sl In the aftfrom

SCreen or scree nput surface in accordance
theifolioveing desesiptionin conjunetion wﬂemwms imwhichia shows how
the selection of a letter choice could ook |Iike on a
touch screen or screen input surface in accordance
FIG.tthshowsshdvo din onrscresn kelyboandwetit lether, orfvazd choich easldHeok like

o TR P SPUL 50 e Pl R LS Bmen o v

invéntidgne i nvention; FIG 3a shows how the selecting the
same word choice twice could ook |ike on a touch
screen or screen input surface in accordance with an

FREbROSHOWS how ah bﬁ-sc'td@ﬂ&ﬂlérmn wd@cﬁﬁeébﬂm&m like using a

PCT/ SG2004/ 000190 G .4 shows hpw, r_choice
caHETHERR KeHERETE o SHPleY e SRR L VRIS BERP (b 2ccordance
Wﬁhg.alé,\yb@',ﬁgnmftmmvémmncoul d look |ike on a touch

screen or screen input surface in accordance with an

enbodi ment of the invention;
FIG. 2 shows how letter choice presenting accented or diacritic versions of the

inputted character could look like on a touch screen or screen input surface in
accordance with an embodiment of the invention;

FIG. 2a shows how the selection of a letter choice could look like on a touch screen
or screen input surface in accordance with an embodiment of the invention;

FIG. 3 shows how word choice could look like on a touch screen or screen input
surface in accordance with an embodiment of the invention;

FIG. 3a shows how the selecting the same word choice twice could look like on a
touch screen or screen input surface in accordance with an embodiment of the

invention;



FIG 5 shows how | etter choice and word choice with a
predeterm ned wi ndow or display area of two rows

could look Iike on a touch screen or screen input
surface in accordance with an enbodi nent of_th
VAR FIG 6 shows how an on-screen redﬁ‘&’éﬁ‘mo“’““om
keyboard systemw th letter or word choice could | ook
i ke on a touch screen or screen input surface in
accordance with an enbodi ngat of the invention; FIG

7 shows how a reduced keyboard systemis inplenented

as hard keys on a handheld device with |etter or, wor

FiGhdisbows how lettercrhoicerangiwerd chpiceawith %B[ﬂde%m‘!"t?@éﬂ""%w or
dl%&i‘i%&ﬁél‘g%rbé‘ g)_égg?\pégpldg?&fﬂ% IR t6uch sefeeh dr'%c?é‘e‘h%ﬂﬁ%@ﬁace in

Invention; FIG 8 shows how
aagordaince alithan emberdimanpt oftte inveation;can be i npl emrent ed on
the reduced keyboard system on a handhel d device in
accordance with an enbodi nent of the invention; FIG
FIG. Sishows dokd letiér ahioiogrand wordiohoigatwithca presetasmined window or

dSIADAtEa 3w TGS LAUE ook s haiopEt kbrd8h Or BE:B8h Mt Rurface in
adebfdant8 withauserabddimenthofrthe ifventien;l ett er and word

choi ce text input nethod in accordance with an
enbodi nent of the invention. WO 2005/ 008899

FIBCH shiowe HoWoaw 48 crbén iAbduded E:Byﬁ&ﬁ@@v&’t@hmtﬂ'lvﬂeughwutd choice
this description, the enbodi ngents s

caitshlopk dike.gn é‘stOUG!k%ﬁfﬁ%Qr sGreemEpuf ﬂgﬁcsgn 39?&@%@? SoNith 3h

eﬁ\B&jlm’eﬁﬁgp’{heIlMﬂéﬁ .on. As nobile devices shrink in
size and continues to enconpass nore text-based

conmputing applications that require text-inputting

FId. ¥SsHoWR How ﬁ?&ldﬁ'@& HePBdtrE Sydtofhis ihplementld f&kitd keys én a

present to the user a text-I np utti n% solution that is
hansthelshdevigeawith Ietteagwwordmh\owﬁtqm a taueh spraenAr seraey Ipput surface

toﬁ’%c&o}m?aﬁga_eh#ﬁmefcﬂﬁplﬁ‘é%@hpﬁdac%ro%ﬁ&@ WAR Gntéhtbodiment of the

invention;

FIG. 8 shows how quick selection using short-cuts can be implemented on the
reduced keyboard system on a handheld device in accordance with an embodiment

of the invention;

FIG. 9 shows a block diagram highlighting the main components associated with the
software program in accordance with an embodiment of the invention; and

FIG. 10 shows a flowchart of the letter and word choice text input method in
accordance with an embodiment of the invention.




Currently, there are two main genres of solutions, the
har dwar e based text- inputting nethods |ike mniature
keyboards and the software based text-inputting
met hods which mainly enconpass either pen-based or
WO/ W888en sol utions |ike handwiting recBgHPE308$000190
.and virtual keyboards or hands-free solutions |like
speech recognition. Speech recognition though
seem ngly a conpelling alterqative to typing and
havi ng gone through nuch inproverment, is still plagued
Wi th issues of inaccuracies, |long training and
DETAILED PESCGRIPAONSspeed, privacy, and other human
factors like its usually nore natural to think and
type than to tal k and think. Because of space
consFhraughouhthis tesdription,dhe enﬁadM%SM'E@@-ﬂﬂ be cepsidered as

exd kelﬁ%y'g{hgw'fa'g mrkq‘ir%m?@ﬁ%e H\‘e‘sg lil&rtioh! Ny buttons

errors happen
often from pressing the wong nelghbourrng keys.

e R B bR B8 e S e oL badl o ft-based
corfpating' @jplicatiine thatrdquirecigui-inpulting kg etnads andyord processing,
o Sbe Sl vk B g BBl e B Atony fat

e&4IC HA IRGiSve, it aRERo belabil toheaset!for sustainethar extended text-
counterparts in that the small area allocated to the

inppttingal  keyboard al so begets tiny buttons which

require a lot of concentration and focus to type on

and m stypes are frequent. WO 208@/ 008893

PCT/ Camperiv; theos ate two mais,genres,f soldANS, Ihe batdware bagrdtext-

mbﬂttfngﬂfré’t[ﬁd%ﬁ%&t mln“kﬁbirtet KeYBo&ras BRB thesEtvare Qfased @xt-iripatting

oard |1 ke incorporating a forward
nprrmisorrhrdnn@n@y ﬁmasﬁrﬁé‘h%@ﬁm@ﬁﬁ@é’@ﬁta‘ﬂﬁhﬂ%s°lws like
h¥WJ néqggﬁﬁtf‘d?r Qﬁ&rﬁ@alfkg H@ers Bf ﬁ‘éi’idé%é&‘scﬂﬁl%n@%ké%ﬁeech
usua requen and chol ce wor ds are
reogpiibe.dSpeesmreeognition thedg maglv |aI@mRﬂ"tﬂ9@|'@§\athe to typing

oh 858G e ot oo Pleer i AAIRRRY dihtbes ot
inaocuiraciies dong trermgggutleamrng)penpdst sneetoptivacy uansbetheyhuman
e HOL 6 Ll 5 5 BB P, |EBIEURE BB
obspdceloonbiraintiand\imitations, hwdwamba!sreﬁfsrohtﬂbns lireiminiaturised
ke%%g(? sS\(A)n the?r tFn\{/%utt%Rg and i(eys are difficult to type and errors happen
often from pressing the wrong neighbouring keys. Pen-based solutions are not too
much better off with handwriting recognition still being largely inaccurate, slow and
requiring long learning practices fo train the recognition software. Other pen-based
solutions like the virtual keyboard encounters the same pitfalls as their hardware
counterparts in that the small area allocated to the virtual keyboard also begets tiny
buttons which require a lot of concentration and focus to type on and mistypes are

frequent.



fully integrated in other pen-based nethods |ike
handwiting or letter recognition text input nethods.
Clearly, all these solutions are unable to provide a
suitable text- inputting platformfor sustained

YOr2805/00888hsi ve text-inputting on nobile devi ’(’:‘é’gsgz,rﬂi"‘é“@‘”9°

exi sting text input nethods do not provide easy

nmet hods to input accented or diacritic characters.
This difficulty not only app{des to nobile text input
solutions but also to conventional keyboards as well,

g B ol o O A I o i e
fof BfPARLS t YB&%H lik& ﬁfc%rdo?atﬁwg"@ibrWQrd'ﬁé@icf@béﬂ\gine for the pen-

text-1npu solutions nuch nmore effective.
basedtap m@th@d;r eararde suggesist by thedovard efed'%tlﬁ’gg%r@mecﬁf e Usually

ﬁe?tce( %&%s %HEC%E:@ Fard V) |IHH {r%ﬁpgéférw réféfnces like

present at | choi ces as
anticleks, msembyetselaadtspttad by ai frequieney ﬁeld Theselee, bepides breaking

te et eliial v RGRG it B s fRalaR s, B8 vRFAC SibdesRt are
oﬂnm notesuitableiod mgemgmr Because efrits neffactunliy.syoni enly aee forward

Gl st ke Bgardsyiire 18 Ve bl U6t e 6 e and not
fulﬂlg ir}”{gg*‘afddqmoﬂ’liégltp@ncba‘:ﬁgméth%dﬂiEBdenmg/or lettetecognijtion text
inpit wfhoHecClzany. Aiihess spitfons e BnAbiads ioviiecs Bulkfys 5

inPUfting Platformder S\RtAIBEd bl MdrentEnsive toxt-inputting\on mobie devices.
recognition system The nethod is applicable to all

manners of keyboard including WO 2005/ 008899
F’CT / ﬁ%%t%%ﬁ@nﬂ\ﬁ anﬁtEﬂéYdd mqorbﬁub eas methdde to irput

i sh, French Ger man boar ds an

ammegfgmracntp@améaﬂm dﬁ ROy ?BP‘F%‘?&?W&F‘%’?WP“
s%gtlbﬂ% lfiﬁ%,lid% convéﬁlo BﬁEe boﬁl‘as as: \ﬁéﬁwﬁé@ yoﬂ%hmré pressing

trop eyboard, and even Chinese
spesial aaxtisry keya;&aﬁelgét m@m@%ntq% or diggriticieharaciers. and
purpose of the invention is to have an input system
that enhances existing text entry nethods as well as
new Wadhaverecggnisadtbatthemyis a way to make mobile text-inputting

solutions much more effective. That is to have a more efficient word and letter
suggestion system, complemented with a powerful choice window that provides a
good presentation of the choices as well as easy selection. This powerful choice
system is extremely versatile and can be used on screen input systems or
complemented with hard keyboards to form a unique hybrid keyboard system (hard
keys with a screen input choice window) or with reduced keyboard systems to aiso
help in presenting word choices formed from ambiguous multi-character key
inputting.

In fact, the letter and word choice system can be used to enhance any text
input system, be it glove input system, voice recognition system, or hand writing
recognition system. The method is applicable to all manners of keyboard including



providing letter choices for unambiguous character
input, we are able to provide appropriate accented,
diacritic or special characters that can be attributed
to the character inputted as choices. Thus, a use
WORIN00$R82ds to sel ect the letter choice to P?WE‘E&OWW@”
speci al characters. This nmakes it nmuch sinpler to

i nput accented and diacritic characters using just

t he same keys for the normal 4gharacters, negating the
use of extra keys to represent the special characters

or auxiliary keys t in tandemw th t

Qwram(ttme kot lie e Eaglstn FEanenand Grimnan keyboards and also
n8rl? ?ggtgg% ﬂeﬂ@ﬁgr&ﬂﬁ@t b @’ﬂaly‘(’?e;&ﬁvﬁream%lﬁttbn% ¢/ - US. Pat.

apt (O] litres hat a wuser is
Nronﬁ,dﬂarat 6),tQptt Iy@ptrdl‘ Matroanhs kﬁybpard RBY even faingsq keykaeards,

k h

S e B L or donm 1 a2 not only to words
thlat a ;Jser Itrhkes to use but to words that are
rel exan 0 e _cont t.
r 1 158 cepgn et & the FOPhFRis R nfe an et sistom Ml
ehﬁ@ice@reilsﬁhg text ent;ry qwttmddsyas welbasenew text ehtry metlhcnth Byf

i ces s t Lci
ot et B o uEBMBR o Aot P, o B b
approiptitRUsdcEnted Paitcriticdn s@e&ﬂl/d’(atr@d:térs’a‘thamm attribiutey torthe

Cg@n% ermggggcegpégnﬂﬁg a8 I’S’%&\ egigZ“ §el®8flg "&fer hoice to
lﬁﬁ E)oar ée%@” M cR&rablefs q‘his&ﬂaké&r?ﬁﬂ@h similer togapiitedcented and

stens to further enhance

d!ﬂ@pm eharpefers uying jyst the\same kays\ierthg ﬂ?g“?‘ﬁhaﬁﬁ?rﬁ negating the
ugg %E Hﬁteﬁ@ééﬂs%?gﬁﬁegént th® Qbé&al%&t&:@bﬁs oPEiliary &Bgd ) wierk in

hones, PCs or.  even virtual
tandepowith ﬂwe)eheaagtedlsQMSd@ dnpuk asc%%ds%@?eréw qhaeadtersy
pen-based inputting. FIG 1 shows how an on-screen
I mpl ementation of a choice wi ndow 14 with word choices .
V\D 2006Urd0astion VT AsGaINe 40 very PRty $agaest werd BossiRiliiesithal a

oB5e BRI PR HREpt Tt ok Bk B ke
selinérme) \WThislwordbéhaicr iis chbleotokvelry gaickly parsaoalise notonlycto vBads that
on a t ha
o L R o VPR BB 1 bl ati
bémg wm&n. Words that areipretavank eyt aised 5y theThger are also very quickly
pushed out of the list of word choices. This method is also used to efficiently present

word choices that are possible words ambiguously typed from a keystroke sequence

using an ambiguous reduced keyboard system with multi-character keys. Word
suggestion as well as ambiguous word choices can be presented together for
reduced keyboard systems to further enhance them.

An application for the invention would be for small, medium devices like
mobile devices, PDAs, handhelds, Pocket PCs, mobile phones, tablet PCs or even
virtual keyboards or any devices that uses screen-based or pen-based inputting. FIG.
1 shows how an on-screen implementation of a choice window 14 with word choices



keyboard 54 is usually linked to a conmputing processor
52 and the display 50, to which the text inputting
appears, is on a separate screen 50 which is linked to

the sanme computing processor 52. The enbodi nents
WEBPBRH* n the drawi ngs, and the system di S]&%@@gomoowo

herewith nay generally be inplenented in and/or on
conmputer architecture that is well known in the art.
The functionality of the enbeslinents of the invention
described may be inplenented in either hardware or

18 goulgvatelicetn angrdheldbdovips 39 MieoR Revigard e, BT 1a shows
hG\D &h dﬁsé’?ééﬁ/ lmﬂ&%ﬁfaﬂ’én Bf Qéhéubé Wirkfow 5@661!!@ TooRTike with word

elated tunctions. In har dwar e sense, component
cmmces 58 00 @i display h‘%rtbateqa@ hﬁ#ltheﬂ esiog'nelcdl#oni@y gfs’@um gereen

oShIA5 TS TR BT uet in ARG witn S0{BRAGNE LB S The

ken;ﬂ:pafdaﬁhsaumlslz linkeddd aeconeptiting @r@ﬁ%eorr @namd therdisplay 50, to
S

A8 o g 8 s 6 9 L B o e

s&mb sompaitidg prozeesord2. | | ed in the art would be able to

appreciate that the systemnmay also be inplenented as
a conbi nati on of hardware and software conponents.

Per sPhsbmbodinents depicted thtdrawmgsvéndethe aystenxdistussed
of conputer |rchlteﬁtures t. hat

nerouBTBRY Generalhche bRPIeTSaiEd 7 A/BER CoBIe A P that s

welt RREWA fh W%@tfﬁnamﬁémy oﬂmtémﬁodﬁrhéﬁtsﬁ theeinverntion described
processi ng units w th mcroproc , random

maydesipliemented (m@er h@gjygargm §0 ripthe the afeense,
c&ﬁp’sﬁérﬁé Yf ﬂfé%y@@n‘i"ﬁﬁ?rﬂe 'a pRTESS: ‘b'rd@?bm,orﬁbbﬁio?ﬂﬁel@‘of that usually

mat i on, massS sStorage devi ce such as hard

perorms a pertvsukar imctjqzn ogielated functigns. dpthediardware $eRse; &e.
o nﬁgnéﬂ@ﬂtﬁ?ﬁctlﬁhﬁlmatr&ﬁél‘éﬁﬁﬁt J&@QE& ?oﬁ%@t\ﬁt%tﬁelbétﬁnﬁ&ents For

erconnec e conponents control 1 nformation
esandpleo sconipoaentomay be inplementedcusinghdiserets electrical components, or

rr@g/&g r+- &ridh of &l Sitird Efélé{roﬁeglr&gf Q}bg\ ésrgr?Af)ﬁIE: V\%oﬁssecmc

pr ovi suc
lrﬂe@'atefmwﬂt (P&Sl(l:ﬁ(ﬁhemmummoumﬂnetp@ﬁpﬂfmw@sah@i exsd, and those

SllPir 6 a0l PBUte @ UbprARL Bt tRS Lkt maPARY B6S

implemented as a combination of hardware and software components.

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



out put. Cenerally, each of the input/output interfaces
is connected to the bus by the controller and

|rr|p: emented with controller software. OF course, it

Wi apparent that any nunmber of input/out

WQ\?PQ?@ 8Pr‘gy be i npl enent eé in such systgrrs 5620041000190
conputer systemis typically controlled and managed by
operating systemsoftware resident on the CPU There
are a nunber of operating syggens that are comonly

avai |l abl e and wel | knovvn Thus enbodi nents of the

present invention nmay nFnt ed in andéﬁﬁ on
missephansrang toe flke fa {565 i 810 e DT, SRESGRSF ghd th lke for
&EP% CferlePdlly! edGH GraAe ﬁﬁ‘ﬁt/@ Bhﬁﬁfe‘?ﬁ&é& Rorhbated t@ihe bus by the

twar e, ar dwar e or bot h. Gener al

cmtmllenpmtb Memgnpdrvgtrycqmrgllerm Of GOYFsSEe ;gémlbpé agpqlrﬁnt that
o REEY g i KB REAFORrRAY U ocnm e

carhpiteesysiemtis tysically npatrolied @ndwnanaged byiapsratingrysienpsoftware

t

o8 Bl 0. Hel2e ¥ AlhePly ot S nt i commoniy
av&?::imm?ékk@wn d'lhtuls embatheats(bfsthqpms)ent imyentionmeay be
. S wa or e
B rRg" RBeked G sieh BRmP e S ReGRReEr e b ogr am (¢ ha

Icovers t he net ho?ol ogy)I\r/]vrl tten in a programi ng

an or e t

vopu T BirerabtRaitthaie. gt pBR6d R Bt BleTimat ofher by

sléifﬁk?ﬁ\éﬁii\rgtwt&rélaﬂa gabm swmwh |Genﬁrélty :f@ttkmt)lemrled}pmty via
er and word choice u

spiwargpfos SxATRIP With & sg k%(ﬂsoa : qtsmwéf%ﬁﬁr%&fee")
irhSIEm@X&fiBh thd YedicBahatitRy Ie%ﬁﬁﬁdi%w cﬁdi@ﬂmbbtetexhﬂpuﬁtmg fhethod

may enconmpass a processor,

isRoplemenied oaﬁyplcaiwmasrw&mtmﬂ §x§5ﬁma§%393t(bﬁ§'° IpRupOutput
Sgglglﬁ'@ré d%@%ytd?ﬁ érLthut ABEhaRism (8. rtB@é’r?scrééﬁ bﬁ@ styfus)."Fhen the

e su e devi ces, PDA, handh
scftwaretfor the lefiariand word sheice infuih taxt mp@gmgd@gthaq fnayjaciude a

At b M) iy s
sopparted bjcihis operalingisystem wmvnawla@d atahaspothet epvers thee
aﬁ%g%gm og‘%te?ﬂée!agéagﬁd G944 InibRIsS GStebtibr fegionsEmOr Y

processor “a generic mcroprocessor
that runs the program in the nenory and relays the

' nf ff rt.‘r'laet ie&gr 584 \t:vla?d g‘io&f@é ﬁi‘uﬁ@% ihﬂﬁt%étﬁﬁ@ issiFiﬁer‘?ﬁentgt}i1 With a
keyboard system in hardware, for example as a hardkey accessory, then the
hardware may encompass a processor, a memory module like ROM/EPROM, an
input mechanism such as buttons, keys, sensors and the like, and an interface
socket to the device such as mobile devices, PDA, handheld computers, mobile
phones, console devices and the like. Of course, the display could either be
configured on the reduced keyboard system hardware or on the device. Various
combinations are possible. The program and database could be stored in the
memory modules and the processor a generic microprocessor that runs the program
in the memory and relays the information to the display and interface socket. The



WO 2005/ 008899 PCT/ SG2004/ 000190 17 program could al so
be mapped to the processor for exanple as in a digital
signal processor (DSP) and the database stored in the
nenogy nodul e. Cenerally, the processor is the ma
VOrRPISAP88%hi t . On inputting on the input nech%‘?ﬁ’%‘?ﬁ“o“é‘“’"m
signal is sent to the processor. The processor may

ei ther process the signal for exanple if the program
is stored in the processor ofyit will query the nenory
and process the information in the menory wth

regards to the signal fromthe input/output device.
progeany cowld sissy beymapped tathgupiecesser iof BXaMple aste ard&j@& gignal

prg‘éﬂﬁb? )glgspﬁﬁ@me‘%été ddeEdtored) ﬁmétméinggﬁlnédﬁle rally, the

or via t e |nter ace sock
plfooessm istbeanaippaptralaminOreinputting oorthe lrmtjnlenhanlsmea Slgsal is

S 9 el B b e W SRR B e e
progrash @& stotdddn thieoproaesson or daﬂl&@m the memospéndvpmmess the
ace

in%%ﬁ@éﬁ*ﬂé'f%%@f@%@%'ggﬁﬁ tp $he Sighsiiroin ekt Yevice.
The processut omhm/hmrd%ga é?gﬁbamfns ehmmduggﬁ keytaad sysle'ntwul then

an SLUC S
ofRCSnAILto 115 Yisrly o VA thethiadtas SOaHt B sticiiberfar example

PDAY haidwafe afoessBlycand tHe ikddi t i onal buttons, then the
i nterface may sinmply be wires or wreless neans that

connect and conmuni cate to the device. If the input

Mec a higbrid Sol@libri therilefidiiin 8 YrhpBmehtsd dévice? For example a
accessory, then the interface may be |ike an

PDAtq;rth%\hl@ seuldde yseddoisipre the progm aa@éeta@ag% viggegpftware or

|
ar \ﬁlgrle Sorﬁl}tfsl @Wﬁ\g C@(II In trﬁgesesgr | 'Z‘?E%%S eg\ﬂ}ﬁawhaes similar to
thediesicase disgussagsaboyet hlae barsdwiasg may indiedeiaiv inpet meehanism such

a{ﬁﬁﬁ&% k%)&b bé‘ﬁ?é é“SH& ah %ﬂeﬁ&é@ ‘iﬁf\g‘ @(ﬁh%%hbﬂsﬂﬂ% Bgﬁro‘ﬁto the
onnecting wr curt boar

déwvicesfor exampienmth additionad bumthen the interfaceanay simphibewires or

w{é&?? oﬁtgaﬁg Ifiaé :Egﬁﬁgcg 8“? %oﬁ?r&#r{;{a&??dr @\gg{egi_cg%ihé ihgﬁt mechanism

is 20CGhY &@a&dabdevice, such as an accessory, then the interface may be like an

interface socket like in the second case discussed above, and the display may be

implanted on the hardware solution fike in the earlier case with the accessory or

using the display-of the device.

Of course, to implement the keyboard system in hardware, there may be
connecting wires like circuit boards to house the circuitry, processors, memory, etc,
and a housing that mounts the entire hardware part like buttons, display and the
circuit board.



18 Letter Choice PCT/ S&004/000190 There have al ready
exi sted text input nethods that offer |etter choices,
but they have only been used to offer letter choices
to resolve the anmbiguity of nulti- character

when
VRIBEPR¥? e. display all the choices of charggf’é‘l;@““/“oo”“

associated as a set of the nulti-character key). Qur
invention treats the choice nmethod (letter and word
choice) as a text input nethyggl of its own, which is
very versatile, powerful and can be easily integrated
and applied to all text inputting systens to enhance
LettenCheigery. In the case of letter choice, this is
particularly true for inputting accented or diacritic
characters. Because usually to input accented or

di ac¥here bavsalreadyeaxisted taxt input aethagsthat ofigk leftgr ghajces, put
thgﬂ 5@ %)HlyEI:L n‘iEléld & oﬁ‘é’rr |5ttérfbh%%§% festvelthe %Ergsriﬁunty of multi-

I'S not easg I nput ac
cleiracter keys vcﬂrmhpped §.e. displayiadit qcmfc@:efecé\araqteratassomated asa

o5 ol SO T B 5oty o

wb@/chd’ua)ias(a tegt mﬁuthglhoﬁnéﬂseﬂm whicb isceery vetsatilec pewerful and
t

cam B o RSB A3 R B o

eftfy. Mthd deerdtlettek ehibioa tHisds phitigularly trae fqrenpdtbmmgcmﬁgd or
to enter accented or diacritic characters. This cones

dippritiGRharagiaisSor | etter choi ces. When you enter a nor mal
character, if there are possible accented, di acriti c

or special characters that an be ted W t
charBeqasie eHaly TpImRU BEORTRY B HBEECHARAPS, WOl WPyl Sauire

eﬁtF&’ ké&y&Sor %O.lﬂfxllﬂamo%rﬁ'iﬂ B8hdehtBwiftPridTilal Ghdraster Réys it is not

t he own etter choices can be shown
e&ystovmg@@wmesgguapum charagiareo esnasiallyen screen mput Fdevices like

handhelds or mobile devices as the screen is usually smaller and it is harder to do
duo key input (i.e. 2 keys pressed in concert) as screen input is usually entered using
a single stylus input.

What is required is a method whereby a user can key using a normal '
keyboard configuration yet being easy to enter accented or diacritic characters. This
comes in the form of letter choices. When you enter a normal character, if there are
possible accented, diacritic or special characters that can be associated with the
character, they will be presented as possible letter choices.

E.g. 1 When entering the normal character “e”, the following letter choices can be
shown:

éééé



Thus, to input a special character, the user sinply
needs to select the appropriate |etter choice.
Therefore, to type the word cafe, a user just need to
tﬁpe "c", "a", 'f', "e" and then selecting om
VRE09S90%88Y choi ce, thus, conpleting the word (.:'lgsangmmoowo
FIG 2 shows how | etter choice 106 presenting

accented or diacritic versions of the inputted

character could | ook |ike omga touch screen or screen

i nput surface of a handheld devi ce 100 t hat consi st

of a virtual keyboard 102 and a

Thus) tecippui spacialichatasterthgiuser sng1p qa f{o pp%ct tﬁlg appﬁqgnate
Ieﬁ@rc?-ogc‘é ggere#} ﬂortyézé ﬁev?%rg%afé"'grl%ﬁ {LIsPnéé‘tﬁto s ! Cb" “9” “f' ‘g

er choi ce wil
arsHben selecting @ flpﬁeth&sl@@ﬁ,fl‘-‘@t’@é @eéefmr@aleﬂngﬁhsc!m’. ‘iafé F'G 2

sq%g\{g%o% Ieﬁtgfaél‘?cﬁ#ee '*iﬁGa Pfe%gnﬁﬁq éeér?:‘é?ﬁe@aér%‘?é&ﬁlc veRiGrses thé‘lnéutted

ter choi ce olce Library A letter
chanaxterscduldlioak jikelan attau@\ screen or saseen input syrface of ahandheld

t {
dayigen 1Bt eisR Bpa rERP gitoald 102 8y a dfibAsk 404, By selecting
the ddtter ichoich 6&'ct20 iatRIGr 24,ithe saopd taafe’cld8iin FiGs2is Qhanged to the
| et,te EEQ E\ﬁ; ed to be shown for the character

W?rlqpﬁ? ‘of a letter choice library is as
shown (where "1" is used to indicate a delimter

e b S B S AR el 555
diggritfé,léﬂ §7etid ERsrasictd il he ThaRBEA Ingutied Sca 06kt @AoiLe tibrary.

Letter Choice Library

A letter choice library database is use for the letter choice text entry method.
Basically, every character unambiguously inputted will search for a match in the letter
choice letter library to see if a set of letter choice need to be shown for the character
inputted. Example of a letter choice library is as shown (where “|" is used to indicate a
delimiter between data):

Character Associated Special Characters

a ajalalajalale

¢

d

D] Q] O

G

THHE

i

8|0|6|6|6|@]0e

wip o]l 3

R18




t utilululul yvlii+ To allow continuity, the letter

choi ce can contain the character itself besides the
associa}gd speci al characters (e.g. letter choice for
"c" wou be "c" and "q"). Thus, for editin e. d.
WOSOYPBRE paci ng to a character with letter gﬂ{{%g%/oogmo
user will be able to select the normal character as

an option. Wrd Choice Al though there are sone word
suggestion systens already expsting |ike W rdLogic

and Mcrosoft@virtual keyboard, they are usually
based on frequency and are usually gnly used for

tscreen i nputb keyboards where tiny keys necessitates a

u‘uu werr-cpt _Ltt; —suggestiTonm systgmto aid in text
entry. Qur {in ,1 |o serves to__make jword choi ce much

ynor e usef ul| yjrid povverful as it can pgrsonalise to a

ueor' o

HSe+—S—pF eferenrce—tnstantaneoust y—at d also to the

current content/context that is being typed. It does
t hi STHHIIW costinuityathe lettes ehoicy cas edntaizi the dharacterdidelbbesides

:
RSP EEIE SRECIR PAIBFETS (P e GHOER P Ga WOk S ‘Soa 5
Tﬁﬁs tf&eedlﬁ’fgj(e?" Qe BERkBpatingto d\efiarBdtepwills ldtied chdiiee) a user will

pOSSsi b choice in the order fromthe npost
be@bmpwplqs‘ém nymahehaigetesas ABORHYN-y used, the
invention is able to achieve two main thi ngs. One is
that obscure words that are use in the current

cont ext of the conversation/passage are able to be

5@5}; g to the top of the list instantly. The
second I's that frequently used words that are not used
in the current context of the conversation/passage

o A REE B S bbon P Ry o
Waqu@gic end Mcmsom afvtuahigeyiboatd, they are @suauy based nndtequency and
SR ol T o o PRy B B0 e
farwaidpreditt wordsuggestiad Systeaas ail id text entry. Our invention serves to
make word choice much more useful and powerful as it can personalise to a user’s
preference instantaneously and also to the current content/context that is being
typed. It does this by using a most recently used method instead of a most frequently
used or most commonly used method adopted by other word suggestion engines.
The power of the word choice method is that by ordering the possible word choice in
the order from the most recently used to the not so recently used, the invention is
able to achieve two main things. One is that obscure words that are use in the
current context of the conversation/passage are able to be presented to the top of the
list instantly. The second is that frequently used words that are not used in the
current context of the conversation/passage are quickly moved down the list.

Our invention also differs in that our method is tied to keystroke sequence
thus, enabling it to be used for reduced keyboard systems as well as conventional
keyboards. Another difference is that in our word choice method, a minimum number



PCT/ SG2004/ 000190 can be set for the nunber of
characters a word nust contain before being allowed to
be saved into the word library. A mni mum nunber can

al so be set for the nunber of characters of the
WOGIHHHY keystroke sequence before the wor dPEHYFER/OUN0
shown or any word choice is tied to the begi nning
keystroke sequence. This m ni num nunber for the

nunber of characters of the 4egi nning keystroke
sequence can be in the form of a range of nunbers

The nunber of words associated with the beginnin

cdrelyes setdarthe swumben of charactarssoword musiepniain hafare baln%}lewed to

??%\?fgf\p{& t&s E@lf@%r%@e ﬁ_ﬁ‘lbr na J,.ﬁﬁbe{f&ﬁn oqhe Ql?br&ﬁe number of

cnelm:ters of&h@belgmmng keystroke sehoénce tbef@&dhg wiwd gheice issghgwn or

d
e i dod o Heche i W BlrpKE YR USEs FAFHARGRM nuymber
fof thﬁ; mfmberhﬁ @haradmbfﬁmtehueglrmmg\kegstreké segjuence camble i n? the form
ance ower o e.word cho
of PP A LBR{Ro 1 R SUbel o VeI AESpRed il Yl hebinnp Revetroke
s 86 ban alsaibe fixedvogistoiahgaysanaintaik a relativesincsizé édrdheword
the word choice is shown or any word choice is tied

chaice b¥alegi nni ng keystroke sequence. This m ni mum
nunber for the nunber of characters of the beginning
keystroke sequence can be in the formof a range of
nunbers. Next a m ni mrum nunber (e.g. y) is set for

({)Hm@ g haracters a word nust contain before it
V\@?ﬁ save nto the word Ilibrary. This nunber hel ps

to set a mni num nunber of strokes (e.g. characters)

t he

wer o Bk 30 WErLbAOICS REAdIE N5 Ford it P etibeS and
howavord ¢hoines aret stoied forkaystiokeisequences.yThree, aumbearscre gsed to

o3P ok R R REg ARG s vanc

tref powwer of thewm@chmna methbdr Firstlyy aaaumlmumvmlumbplu(ﬁg X is set for

i R KSR RO kR Bfor e wor
ch6itsl B éHoWnecd gng'worb epoice umtj)addaythe begianingdweystrake sequenee. This
i PR oo Sl Bod el b avence
ca® BE e form of a range of numbers. Next a minimum number (e.g. y) is set for
the number of characters a word must contain before it can be saved into the word
library. This number helps to set a minimum number of strokes (e.g. characters) the
word choice will save the user from typing if he were to select the word from the word
choice rather than typing out the full word. Thirdly, the number of words (e.g. 2) to be
stored for each beginning keystroke sequence can be fixed, thus all new words after
this maximum number is reached will push out the least recently used word sharing
the same beginning keystroke sequence. The fixed number of words stored per
beginning keystroke sequence is thus sorted from the most recently used word to the
least recently used word that share the same keystroke sequence.



WD 2005/ 008899 PCT/ SG2004/ 000190 22 E.g. 2 Let x be a
range from3 to 4, y =7 for x= 3 and y= 8 for x = 4
(i e. the word choice nust save the user a nininun1of

4 strokes before being recorded or stored in
WRREWOB ary dat abase for that begi nning k§9§’§?%9%00019°
sequence that range from3 to 4 character
conmbi nations). Let z = 3 neaning that per beginning
keystroke sequence, a maxi mgn of 3 words will be
stored and presented as word choi ce per beginning
keystroke sequence. The word choice |ibrary databa

Egodlilet xbeia rangadiom adp #i ke 7(fnn§T 8 angd'y= &fo x&té (i the word
cHd;éjér %tesa"i'leCiﬁé bgéllaelrnlrﬁtﬁH %@ﬁ)rﬁ B@lng g&gg& BPStored in

ers is uttosowtatteysare
thetvmrd ichgick d;lyeary databaseefipn that depginBingi keysiiokeesasenex that range

TS U T AR B bk

satneyie@.czeblaxnann of3 wiedsiwillddecgieredlandepresarded ag word choice per
devadeya

DRRRVANG FateOkR eV Tie Mot udi B SpUARR BBt

s&ﬁélﬂﬁ'@qme (dhere"¢"is usyd' taindiegteca delimitertbetwedn dkaia land itk

i dred Recaersisfisbio S oot Y Shafahe ata ety KAgpticke

sédwugngg)er sel ects any of the word choices, the choice
w il replace the text that was inputted previously
(in this case "dev"). If the user continues to type

the letter "a", the following word choices wll be
Beginning Keystroke Sequence | Associated Word Choices
aba abandon | abandoned | abashed
abd abdicate | abdomen
abe aberrant | abeyance | gberration
dev developer | devastating
deva devastating | devastate | devalue
deve developer | developed | develop

When entering the keystroke sequence “d”, "e”, “v” using a conventional keyboard
(e.g. not a reduced keyboard system), the following word choices will be shown:

developer | devastating
If the user selects any of the word choices, the choice will replace the text that was

inputted previously (in this case “dev”). If the user continues to type the letter “a”, the
following word choices will be shown:



WO 2005/ 008899 PCT/ SG2004/ 000190 devastati ng devastate
hi e-val ue 23 The user can again select any of the
above mgrd choi ces to replace the text t hat was
i nputte reviously (in this case "deva If none of
Wﬁéo%@P@gfare what t(he user wants and t?ﬁe u§%T’SG2°°4’°°°19°
continues to type the word "devastation", then this
word will now be stored as the first choice ( nmost
recently selected word choicgy for both the beginning
keystroke sequences of "dev" and "deva", pushing out
any other word choice if the total nunber of word
choi ces for the begi nning keystroke sequence exceeds
g%gsqiiﬁgll\ﬁgwstﬁt@ﬂ'd%@a!ﬁéorage for these two beginning
ystroke-sequences wll then look like (where "I" is
used to |nd|cate a delimter between data and the

Tf?‘%n ggé,aﬁ?@ea& y‘%@%&tq%&%f e’ Bd@twc;rﬁ cﬁg@% E@@pléc@%e R trat was

e sequence
mtia&ed p:ﬂvmuswqueﬁ\mase\ldeia})a IfAmemf :Hleewoméraje @ﬂ'@\? thesuser wants

oSR3I A Y BB ST 2R R B how e

storsddssthefilstfchoicel(ast feeently skléated m'rd ¢leoice) fohleothuhelbeginning

oxSHTERS poatancan of dato e sean rushie ALhahy eLhoidiadf e
tot Feinibe ohWBR1 Shtidesorihie bRIgMHINIR Iéﬂystreméémdﬁbéexaeeds 3. The
shows how word choi ce 156 r esenti

wetskanaife Fiprage faf these we,Begining eﬂ?@‘?ﬁ&ﬂ%@‘?&d&ﬂ&'@“ﬂ%‘é“ like

(RIE 9 IOed toHifdiSite @ deliitBr B&tween data a6 mérundemmbd characters
sur ace of a handhel d devi ce 150 that consi st of

isyustite éhowélyaidaﬂdsiﬁsgt ersame, gmngdfevawa@ soRpange): wor d

choices fromthe nost recently used word to the | east

recently used word is that there is no need to have an

Bagliining Keystrokp Senuencever y \A(Asﬁqqmmééﬁow Ghrices

d&y eauency —or—to—pre-order—tie JULURGLR| GEVEIGRET | dBlstating

deva devastation | devastating | devastate

Consequently, if the user enters and finishes the word “devas” (e.g. the word “devas”
is selected by space, punctuation or carriage return), it would not be stored in the
database as it does not have sufficient character length.

FIG. 3 shows how word choice 156 presenting word possibilities of the
beginning keystroke sequence 158 could look like on a touch screen or screen input
surface of a handheld device 150 that consist of a virtual keyboard 152.

The power of ordering the word choices from the most recently used word to
the least recently used word is that there is no need to have an additional field for
every word to keep track of frequency or to pre-order the words to contain only
commonly used words, like other methods. In fact, building the word choice library




commonly used words, |ike other nethods. In fact,
bui I ding the word choice |ibrary WO 2005/ 008899

PCT/ SG2004/ 000190 24 dat abase can start from a cl ean
slate and only start recording words for the
WORPVOPRY® keyst r oke sequences as words are t YpE§G2004/000190
sel ected (e.g. separated by a space, punctuation or
enter key) and are eligible (i.e. satisfy the 3
variables x, y and z). The v d choices can al so

i nclude accented, diacritic or special characters as

wel | making this a very sinple and power.ful t o?_l of
databass ¢an stad &emea cleap @iﬁtﬁgnd ﬁnlvaﬁ%ﬁﬁgam'm%wg@g@a €The
b%??tﬁﬁﬁg Fé%étr%ké %Eg@%?&e@%@v&&@ b%@g%&,ai%ﬁﬁ(eé%%éaf&éﬂ by a

nnovativ ection met hods y )
spEfce; punntuationas entertkephansd areraligibi(i eesatisfintheckvariables x, y and
z)Sel ection There are several nechanisns in our
i nvention to nmake choice nethod nore effective by
enhancing the efficiency of choice selection. Wen a

user.keys in text as L L

oo el 8 B8 e, Mk b B droBRRfrs e
wéap ﬁfaklmbi this@ ety gim;?qletahd powbdﬁh'ﬂethmd iofl enfeding accented iojds as in

By selecting t choi ce It he l.et t.er .
Eyihpaen Bpoades, e e o ik B wels thoides £ furtf®F Bppanoed with
iNRBRtIVE seRetie® hRthcis)asowell adefficioht preséntation oftheichdices.

repl aced by the choice (i.e. if a word choice was

selected) (selection). If after selection, a

different choice is selected (e.g. a wong sel ection

was made), the new choice will replace the previous
ChaigecRelpeliPR ection). If the same choice is sel ected

again, then the choice will be displayed again as new

text  (duplication) as shown in FIG 3a where

. sel ébheragra severgmiediasisms in@ey nyeatiomip malgchaies mgthod more
oA By P e R Lk W seh e it
percrutrenal, v text willsipear o fhe displaybageier it anyEAHoise e s

oo 155, BRBESReE St Ehaie B ot BAEal ASXRSES, e
thedeitertlastrimpuitedfis replaed by the cheieei.e. lifa letier ehoieawaseelgcted) or
th%heoritﬁ;ee toxt inputted is replaced by the choice (i.e. if a word choice was selected)
(selection). If after selection, a different choice is selected (e.g. a wrong selection
was made), the new choice will replace the previous choice (correction). If the same
choice is selected again, then the choice will be displayed again as new text
(duplication) as shown in FIG. 3a where selecting the word choice “devastating” 160

for a second time inputs the same word 162 twice in the display.

These simple rules help incorporate the basic mechanisms of selection,
correction and duplication. To further enhance selection and incorporate advance
mechanisms, a predetermined window or display area is used to more efficiently
present the letter and word choices.
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Presentation (Wndow) In order to enhance choice
sel ection and choice presentation, a predeterni ned
wi ndow or display area is used to display the choice

WA 206YW8? r ed  enbodi nent for the predeterni REHS %Oﬂﬂ%’\%‘”

or display area is either in one or two rows as this
m ni m ses the anmobunt of space needed to display the
choices. FIG 4 shows how | ggter choice 206 and word
choice 204 with a predeterm ned wi ndow or display
area of one row 208 caould | ook Iike on a touch screen
Choice Peasentation (WindoMde of a handhel d devi ce 200 t hat
consi st of a virtual keyboard 202. Scroll button 210

enabl es user to see nore choices N they are not all
abI eln erder to enhapce RBoies selegtipn andhaice BesaRtakRA A et t er

&ﬁlﬁ&pwgﬂgvﬁ’&rﬂsﬁér@? i adedoldispta h%%i’dég‘ Offpreferred

OW or IS two rows cou OOk ke on
embtodunentsf@rrtbe mradetmeIMpmormWeaﬂs ei¢heidmane petwo

r&i¥ o i s i A3ioBht &t srRol hbpd o A chofces. Fio. 4
shhws hawdettertchaice 206| andiwortlichoicet2f4twith @ predetamined w,nndow or
ISP CATER et e 208 B Gt 1R e LK Rolddn ol Sgroep put surface
oﬂmﬂa{ldhﬁ? :ﬂggfh ﬁlog ﬂ?aﬂ&onsmtsﬁra viseal keyboatd 2}02 gcroll button 210
eBnbles eer lries o e (ot are 1ot bld G fryS B Gng fow. FiG. 5
shéwt Bbw letist dmroé zﬂacurmemﬂcthblme 254rvithNa prdﬂ@térhﬁdad wixtlow or
ABeleBIER 51 I oS, oudgak e 6 ariauath eFradh b sfoemfiput surface of

aq{atrﬂheﬂmetvmé 250 thadonsRPef & Girtual @yboam 182, @eﬁdul mmﬁ 260
near the input keys and _choi ces e. use

epables Nﬁ%fpeseednorernhplceﬁ@‘ thay ?redwttaﬂ gb&wgs intp moa%a%wh"e
e Cﬁélﬁ%)ﬁ% utted ZBQI‘?éJEhdvﬂi(h th@ ‘gb?ed@?é‘rhﬂﬂed Rifidowad¥ Wall so as to

easl er an ficient. the scroll button
nanhussthe@mmt@f lgﬂsrl@e%fi& @ug@r nqmg;w g9 é&ymonier/tzagk his text
eﬂﬂg"&”y be fitted into the limted space of the

1 ce wi ndow. Besides the above advantages, our
choi ce wi ndow al so allows for nore advanced

mee h3ALSBinfle 626I¢ ERMERIESthRhoice window to efficiently present letter

and word choice and the current inputted text, occupies little space and yet can be
applied to virtually all text input systems and devices. By offering the current inputted
text to be displayed near the input keys and choices allows the user to concentrate
on only one part of the screen (one focus of attention) to input text thus making text
entry easier and more efficient. Also, the scroll button allows for more choices to be
displayed that can normally be fitted into the limited space of the choice window.

Besides the above advantages, our choice window also allows for more
advanced mechanisms of choice selection.
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Sel ection One of the easiest and nost powerf ul
selection tools is the use of a screen i nput
interface for choice selection. This allows dj
WO RBOOBP of the choice. Using a screen |npﬂ?T/SG2°°4/°°019°
interface for selection is not new and has been used
in solutions Iike WrdLogic and Mcrosoft(r) virtua
keyboard. Selection on a scrggn input interface is
used by default because the virtual keyboard itself is
on a screen input interface. In our invention, we can
use the screen input interface for choice selection
AQV&Rcé@CholSerRElGnOr i nput systens that do not
reside on the screen input interface. This we termas
a hybrid text input systemas shown in FIG l|a where a

CONVERL P easide Q sgéoyérfﬁl%%féchan IR the Usd Bf & soreen

screen i nput |nter ace or choil ce selectlon
inplug mterfacEIfGt ciwice satedtiondThie pllows diregt selestion af thﬁmmplce Using a

oG 48R Bl TR g BET bttt e

erdbamc iang Microsofé® virual keyboard. Setbetien o tarscréan inpuiintsiface is

OSHE EA  y EB  BRR dr G4 o,

ouhinverntion elecan LrsedhaA/suéewmp'[m intexfaoet fot dmn@mleetlanseven for

Suls o BUt syatetinPELUC ol ek g biesf theul ferfags, This we
tdfByada h?lﬂiﬂ)te&ﬂhpﬂﬂsysiem hexsaowﬁ\m: m eiambtaremomehuorral
It can either, cycle chobﬁgs if.the

KEYRRREL 54 It iSarn Sanper it SS5raan NPyl erTags P Serstoln Selption

anl AtVih FIGE7 Gith IhardR aofysl 406 ddBscréas MpuPEtoicesda®dnd 424.
the scroll button 210 and 260 in FI 4 and FIG 5

respectively. 1In this case the cycle key is a scroll
cycl |t|ﬁeay reﬁr ﬁféﬁ'%inéﬂﬁw e Qhécétﬁe k&ﬂel&&ﬁh@ﬁor@éﬁ&césseven
to s ect t 0| ce. Pressing o cycle

\A@thg@tsaescreﬁ@lrmut interfacei Taisimdone wm th?sthlg of $hq§;autrkeys ora
cgéié? IKS? I*o?ﬁfélgﬁ cﬂ??éy ﬂ'@ %rla'{lﬂ ktEﬂ I%ScﬂgﬁgéyééH‘IS s].édd(:: ghgl | ioftoe s in the
peattedereinad windowt Toselegtihe choigeimsimphea maties of kewing i the short-

cgihﬁ%))ha(aesrm 2d %) tHe® &Ldlé@ THEShf Ll kel S8h b MY GRy B REHBMEES of

evi ous” C
keys.

A cycle key can work in two ways. It can either cycle list of choices if the
choices are not all able to fit into the predetermined window. The cycle key in this
case work similar to the scroll button 210 and 260 in FIG. 4 and FIG. 5 respectively.
In this case the cycle key is a scroll cycle key. The second way a cycle key can be
used is to select the choice. Pressing on the cycle key chooses the first choice while
pressing it again cycles to the next choice and the next until it loops back to the first
choice. In this case, the cycle key acts as a selection cycle key and the mechanism
is similar to correction where the next choice superposes on the previous choice.
Any key or combination of keys can be assigned to the cycle key. Variants to the



Any key or conbination of keys can be assigned to the

cycle key. Variants to the WO 2005/ 008899

PCT/ SG2004/ 000190 27 cycl e key includes different

cycle keys for letter and word choices or a cycle ke
2005088 %ar ds sel ection (going in a reversef T’?‘é’@?"i’%ﬁm

to the selection cycle key) called a reverse

sel ection cycle key. One of the powerful abilities of

our design is that it can wgrk very well in reduced

keyboard systens, in fact, enhancing themto becone
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Si ngapore Patent Application 200202021-2. The reduced

keyboard uses six nulti-character keys to represent
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FIG. 6 shows how the multi-character keys 352 of the TenGO™ reduced
keyboard 358 with letter choice 356 shown in a predetermined window 354 could
look like on a touch screen or screen input interface of a handheld device 350.

Every reduced keyboard system will have its own method of unambiguous text
entry to enter text that is not present in the disambiguating word library or to enter
individual characters. Examples of the more conventional unambiguous text input
methods of multi-tap, two-keystroke or multiple-stroke interpretation, and scribing are
described in U.S. Pat. No. 6,011,554 and 6,307,549 and Singapore patent
application 200300895-0 for reduced keyboard systems. When a character is
unambiguously entered using such methods for a reduced keyboard system, the
letter choice method can be used to provide letter choices of accented, diacritic or
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AnbiNsiB ShssiocsS a1 wore bok 2 dl chaleR i ard i in
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sequence Keyl, Key 1, I?e [ Fe vxell %?t t he
bQﬁa%?rﬁf'@&eﬁmmgUW?r%ﬁtErﬁcﬂ é"éé!t"F Facepiput. »cap", "cad"

as well as the word possibilities "abandon",

"backl ash", and "cabinet". W 2005/ 00882’2
PCT/Thepuurd/choirediprary dafabape for s redrereskeybratd system could look

somStRgSike MhbR FRLsSH!d iRdicadurdsliniy Befvetn data):

Beginning Keystroke Sequence | Associated Word Choices

Key1, Key1, Key1 abandon | backlash | cabinet

Key1, Key1, Key2 ' baggage | achieve

Key1, Key1, Key3 acknowledge | calligraphy | campaign
Key1, Key1, Key1, Key1 bacchanalian | cabbages

Key1, Key1, Key1, Key2 badgered | bachelor

Therefore, when inputting words ambiguously using the multi-character keys,
the word choice will show both the word choices for the ambiguous input as well as
suggested word possibilities. Thus if a user enters the keystroke sequence Key1,
Key 1, Key1, he will get the disambiguating word choices like “bad”, “cab”, “cad” as
well as the word possibilities “abandon”, “backlash”, and “cabinet’.
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trigger the quick select or vice versa.

Quick select is done by first pegging short-cut keys to the choices. Because
there are six multi-character keys, it is reasonable to set a maximum limit of six
choices per predetermined window display. If the number of choices exceeds six,
then the scroll cycle key is used to scroll to the next set of six choices and so forth.
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ttin reduced keyboard syste when t he
numbercpfrl@yges the rrultl -character key, the user Wil |
be able to select the letter he wants through any of
t he conventional disanbiguating nethods, After which
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selection cycle key selects the next choice in order. This method can again be

applied to both letter and word choices depending on the mode of input (character or
word input).

For letter choice selection during letter inputting (e.g. letter inputting mode for
reduced keyboard system), when the user presses the multi-character key, the user
will be able to select the letter he wants through any of the conventional
disambiguating methods. After which the user will be presented any accented or
diacritic characters associated with the selected character which can again be quick
selected via the short-cut key placed beside the choice in the predetermined window.
FIG. 8 shows how an alphabetical reduced keyboard system 526 with multi-character
keys 502, 504, 506, 508, 510, 512 can be implemented with just 4 other auxiliary
keys, SHIFT (sticky and non-sticky function) 516, Cycle (for scroll cycle key or
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mul ti-character keys 502, 504, 506, 508, 510, 512 can
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cﬁ%tt _yboard on a screen input surface), then 2

a I onal keys can be included as shown in FIG 6.
One key, the nuneral choice key 360, when pressed

willyg ?i,ﬁfgfé*‘{%f’”eﬁﬁe | ionfh $y3fm RIAHRS eﬁdrwmétwwwéww be

and punctuati on key 362
tonhltow for input of numerals and punctuations and symbols. This is also done using

the choice method. If additional keys are possible (e.g. soft keyboard on a screen
input surface), then 2 additional keys can be included as shown in FIG. 6. One key,
the numeral choice key 360, when pressed will show numeral choices on the
predetermined window and another key, the symbols and punctuation key 362, when
pressed will show punctuation and symbol choices on the predetermined window.
Selecting and cycling through the list of choices is as discussed above, either via
direct selection (for screen input surface) or quick select and cycle keys.

Our preferred embodiment is for a reduced keyboard system with our letter
and choice text input system as it truly enables text inputting to be more practical and
efficient on mobile devices and applications. The reduced keyboard system will
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would function under the control of an operating system 612 such as Windows CE,
WinXP or Palm OS.

FIG. 10 shows the concept of the letter and word choice text input method. A
user need only press the input key 700. If that input key is a character key 702, the
database engine will display any word choices that are indexed to the beginning
keystroke sequence 704, from a built word choice library database 706. The
database will also display the letter choice associated with the character key inputted
710. If the word choice or the letter choice is what the user wants, the user simply
selects it using any of the selection methods described above 714 and the letter
choice or word choice will be displayed accordingly as text inputted 716. If the key
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keyboard, and even virtual keyboards and non- keyboard text input systems, etc. The
methodology developed was also to be implementable on reduced keyboard systems
which use multi-character keys so as to provide quick and seamless ways to select
text, with or without screen input interface and using the minimum of keys to
accomplish this.

In view of the above description, the essence of an embodiment of the present
invention is to provide an enhancement to existing text input systems especially for
text entry on mobile devices. Although the references are for characters, the
teachings of the present system could easily be extended to any symbol, numeral, or
function. Numerous embodiments of the teachings of the present invention beyond
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dlsplaymg as text input the data value or data symbol assigned to the
inputted character or keystroke sequence;
displaying the matching letter choices associated with the character; and
displaying the matching word choices associated with the beginning

keystroke sequence.

2. A method of inputting as claimed in cléim 1 wherein the letter choice are
accented or diacritic variations of the associated character.

3. A method of inputting of claim 1 further comprising the step:
selecting a new choice; and
displaying the new choice as text input over the previous dlsplayed text.

4. A method of inputting of claim 3 further comprising the step:
displaying as text input again the data value or data symbol if the same
choice is selected again.



di spl ayi ng the new choice as text input over the
previ ous di splayed text. 4. A nmethod of inputting of
claim 3 further conprising the step: displaying as

\ggﬁgosvogﬁgt aga| n the data val ue or data sy nbgé'r/éézowo%omo

1ce is selected again. WD 2005/ 0088

PCT/ S&004/ 000190 36 5. A nethod of inputting of claim

wherein the choices are displayed in a

predet erm ned wi ndow or di s@ey area. 6. A nethod of
inputting of claim5 wherein the predeterm ned wi ndow

or

di spl ay area.,is on %d‘swgg{eqr'}y hpfqlg‘mcegst egﬁp@ﬁé in-a
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8. A nethod of inputting of claim7 further conprising
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the short-cut key as text

i npLereaiseon ashreep input systee ansl tay@bolcgﬁpan be sAIeﬁ@drgj@cﬂy from
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10.

11.

the previous displayed text.

A method of inputting of claim 5 further comprising the step:

cycling between lists of choices of other possible data values and data
symbols associated with the character or beginning of the keystroke sequence
if the letter or word choices are too much to display within the predetermined
window or display area;

selecting the choice; and

displaying the new choice as text input over the previous displayed text.

A method of inputting of claim 5 further comprising the step:
cycling between the letter or word choice; and
displaying the next choice as text input over the previous displayed text.

A method of inputting of claim 1 wherein the order of the associated letter
choices of the matching having an order of the most recently selected data to
the least recently selected data.



11. A nmethod of inputting of claiml| wherein the order
of the associated letter choices of the matching
having an order of the nobst recently selected data to
the | east recently selected data. WO 2005/ 00
WEeRPSA9%/ 0001907 37 12. A nmethod of inputtﬂg‘ﬁ'gsg%zf""’““"”"
claim1l wherein the stored keystroke sequence is only
for a predeterm ned range of nunber of characters. 13.
A nmethod of inputting of cla” 1 wherein the nunber of
associ ated word choices of the matching has a

predet ermi ned maxi nrum nunber. 14. A nethod of

i nputting of claim1 wherein the order of the
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16. A method of inputting of claim 15 wherein all selected or inputted data with the

minimum character length will be stored in the database of the matching as
the most recently selected data associated with the same beginning keystroke

sequence.

17. A method of inputting of claim 1 wherein the word choice can contain
accented and diacritic characters but the stored keystroke sequence only
contains the corresponding normal characters or unaccented representation.

18. A method of inputting of claim 1 wherein the keyboard can be any text input
system or virtual text input system.

19. A method of inputting of claim 18 wherein the keyboard is part of a reduced
keyboard system.




38 20. A nethod of inputting of in claim19 wherein
the character could be one of the characters in a
mul ti-character key. 21. A nethod of inputting of

claim?20 further conprising the step: matching the
YORAS08%88% i nputted with a stored keystroke iF]LgIaSG2004/000190
dat abase, the stored keystroke having associ at ed

|l etter choices stored in the database wherein the
associ ated letter choice is ggdata value or a data
synbol associated with the stored keystroke; matching

the begi nning of the keystroke sequence with a stored
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performing as per a multi-character key input, if the character or multi-

character key representing the character is inputted ambiguously.

22. A method of inputting of claim 21 further comprising the step:

inputting the beginning characters unambiguously using the keyboard;

inputting the following characters ambiguously using the keyboard;

matching the keystroke sequence or the beginning of the keystroke
sequence with a stored keystroke sequence in a database, the stored
keystroke sequence having associated word choices stored in the database
wherein the associated word choice is a data value or a data symbol
associated with the stored keystroke sequence;

displaying as text input the data value or data symbol with the same
beginning characters assigned to the keystroke; and

displaying the matching word choices with the same beginning characters
associated with the keystroke sequence.



di spl aying the matching word choices with the sane
begi nning characters associated with the keystroke
sequence. WD 2005/ 008899 39 PCT/ SG2004/ 000190 23. A
nmet hod of inputting of claiml wherein a chojce
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a key or a conbination of keys. 24. A nethod of
inputting of claim1 wherein a choice of nunerals wll
be displayed on pressing agdgey or a conbination of
keys. 25. A letter choice and word choice text input
system conprising: a keyboard or text input detector;
a database for storing letter or word choice wherein
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a display for displaying the inputted text.

26. A letter choice and word choice text input system of claim 25 wherein the letter
choice are accented or diacritic variations of the associated keystroke.

27. A letter choice and word choice text input system of claim 25 wherein the letter
or word choices are displayed in a predetermined window or display area.

28. A letter choice and word choice text input system of claim 27 wherein the
predetermined window or display area is in single or double rows.

29. A letter choice and word choice text input system of claim 28 wherein the
double row is to separate letter choices and word choices or inputted text with
choices



30. Aletter choice and word choice text input system
of claim27 wherein the predeterm ned w ndow or

di splay area is on a screen input system and the
letter or word choices can be selected directl

from
VRISOPEI 31 A letter choice and word chobChSGHH00I0

i nput system of claim 27 wherein there is a key for
cycling between choices. 32. Aletter choice and word
choice text input system of g aim 27 wherein there is
a key for cycling between list of choices if the

| etter or word choices are too nmuch to ggﬁ_? W thin
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text input systemof claim25 wherein the letter and
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key can be sticky or pressed toget her vvlth ot her keys
to differentiate between the nornmal Ija
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ol ce text iInput systemof claim25 wherein
t he reeentlyselesteddatde any text input systemor virtual
text input system 39. A letter choice and word choice

text input systemof claim38 wherein the
34. A letter choice and word choice text input system of claim 25 wherein the letier

and word choices are presented in fixed numbers or groups of fixed numbers.

35. A letter choice and word choice text input system of claim 34 wherein short-
cuts are associated with the letter and word choices.

36. A letter choice and word choice text input system of claim 35 wherein an
auxiliary key or shift key is used in concert with other keys to function as short-

cuts.

37. Aletter choice and word choice text input system of claim 36 wherein the
'auxiliary key or shift key can be sticky or pressed together with other keys to
differentiate between the normal auxiliary or shift function and the short-cut
function.



keyboard is a reduced keyboard system 40. A letter
choi ce and word choi ce text input system of claim 39
wherein the beginning text can be entered
unanb“ﬁuously and then followed by anbi guou

WRANYI® where only choices with the same S?g’flgﬁq&moomo

text as the begi nning unanbi guous text input are

di spl ayed. 41. A letter choice and word choice text

i nput system of claim?25 whegein a choice of
punctuations & synbols will be displayed on pressing a

key or a canbinatiop of k . 42, | ejter 0j .
S8 e BB e i BN e Coretiry S S0 2B R U6
choi egbeardroaRiery teki ihpliteysierporyitaal dext s systema key
or a Conbination of keys.
39. A letter choice and word choice text input system of claim 38 wherein the
keyboard is a reduced keyboard system.

40. A letter choice and word choice text input system of claim 39 wherein the
beginning text can be entered unambiguously and then followed by
ambiguous text inputting where only choices with the same starting text as the
beginning unambiguous text input are displayed.

41. A letter choice and word choice text input system of claim 25 wherein a choice
of punctuations & symbols will be displayed on pressing a key or a
combination of keys.

42. A letter choice and word choice text input system of claim 25 wherein a
choice of numerals will be displayed on pressing a key or a combination of
keys.



