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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 functionalities and are more integrated. The singular direction headed 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 messaging (IM).

As devices get smaller, one of the major challenges is to shrink the full QWERTY or
QWERTY-like keyboard to a small yet still usable size, or to look at alternate forms of text input, like
pen-based text input, handwriting recognition, voice recognition or keyboard alternatives. Pen-based
text input is like typing with one finger on a full keyboard, necessitating Al to help predict the words,
handwriting recognition is slow at best with a long learning cycle, voice recognition is still in its infant
stage and it is the software this time that takes a long time to learn and alternative keyboards are

passsé, finding its niche mostly under special circumstances like cord keyboards for the handicapped.

1/59



1/59 Invention Title: Reduced Keyboard Systemthat emul ates QAERTY-type
mappi ng and typing Inventors: Ng Edwi n; Ken Tan Chin Foo; Julian Oh | oo
Seng Speed and efficiency wi se, keyboard entry is still the fastest and
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altern ve, arger issue
S accg%?éﬁgeﬁ cw?%tron uﬁﬁ%ﬁ&&%&&%&d QNERTY- | i ke keyboard has
endeared itself to the populace Many ' better" keyboard configurations have
appeared |ike the Dvorak eyboard but its adopters are an elite mnority.
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mai n s %Q&laﬁi Bt itdRopraA e érﬁ&lt{%h&ﬂ,{] Thirg WitV RE h¥alyel Mdfedsin@ebatdnt @t ommehods
and the nethods associated with al ready reduced 9 keys, numeric phone
pad. Oftext hased commenicasiondriny deviesghanuiagturass am qum o using & @mgﬁm@lks'aeﬂ | ooks, to
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of il RVEREY tovbly®iinb HinqHiS ko84 G RTal IEPALTAE Rl atinleito bd dBiod O

sKrrbol zjforamgggﬁo@hhﬂésdsmtmxdmpmhsbie(kgﬁ%dwgbdnﬂngtﬂto%ggsatbgbmg e:r)).l nput, such as
those described in U S Pat. No. 5,818,437; 5,945, ; 5,953, 541;

6,011, 554; 6, 286,064 and 6, 307,549, and the nore conventional unanbi guous
t ext input SN ]

|t or pr ot at | e ey, e e ahéiot biipdi AE YT P BRb R drore e |

pr obl ensaimsdhbols h&emhnmt neduqtion the qidﬁn'ﬁ\ékéybohrd eedactibh aethotisgndibe nbthodsar e

QNERTY co a r are th ecific f or idt ng or
Sou) oS Wi, AEsedh PR s omasens it bR £ e o fLassecatBl 09, o
centre i tﬁ@ﬁurﬁend 9ﬁ¢rﬂrpau &o@notth@awmf kb e MBstiRachnesfardGomplefensiéldrTY or
Q/\ERTY—type keyboard. In the present invention, the foundation of design is

with tHbe Wc&mm@mrerkembeys lResjased Witk 1 motgghan onesharagter or Rymbalhe
ovor ynrn e SRR oo irbaithe Ry {1h BErH dookibed 105l oo, TEDS R 98

t han nusBJ®18,437; 5,945,928; 5,953,541; 6,011,554: 6,286,064 and 6,307,549, and the more conventional

unambiguous text input methods of multi-tap, two-stroke or multiple-stroke interpretation, like 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 pad and not the

QWERTY or QWERTY-type keyboard.

in the present invention, the foundation of design is with the QWERTY and QWERTY-type
keyhoards, as it is felt that the increasing demands for mobile text input (being able to send text
messages everywhere and on the go) will place text input on a much higher priority than numeric
input, because of the intensity and extensiveness of usage. Thus, with the merging of the mobile
phone and PDA functionalities, even traditional numeric-geared apparatus like the mobile phone will

need a typing enabled (as similar to QWERTY typing as possible) text-input function.
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i nput, because of the intensity and extensiveness of usage. Thus, with the
merging of the nobile phone and PDA functionalities, even traditional
nuneri c-geared apparatus |ike the nobile phone will need a typing enabl ed
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(doubl e- handed and/ or doubl e-thunbed), thus making it both fast to |earn,
and fast to input. The concept keyboard uses an intuitive database engine
to resol veThachiamgthginspitation foit theconedpt Rbybodrd taag hat loaly rdtbtesaleiumber dfikbysct i on
key rePresents, by matching words in a word library which are indexed to a
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keyboard and the Gernman keyboard. Because of the increase in demand for
extended textual input, the reduced
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keyboard system has to be provisioned for 2 handed or 2 t hunbed typing (to
send text nessages everywhere and on the go even when there are no pl aces
to lay down the keyboard) to facilitate speedy and extended usage. To mnake
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keys) of the conventional keyboard or the sane finger mapping (i.e. for
touch SYMMARY OF THEIVENTMnt i onal keyboard. For the 10-keys, visual
mappi ng, reduced keyboard system 6 of the keys are used for character
assignments. Each of the keys represents a section of a conventi onal
keyboar d di Dégigctohsidievatios ethb imdern keyboardivas/fayfast fhuid textinpuhusingraareduced boar d

i 0. oHERs BYseT 5 3 I g salen TRl degieat b pondngle: AL, DG MeRBialg "
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bi secti ng of the conventional keyboard. The 6 keys are further arranged in

t he saoEQWEBFY-ype asmpaticledihithdeciudes sevboards inethenlanguages lika thedmench kewbewrdr d

i.e. in ol ums d T ' '
gt o2 B PETAGBHBAc, oS oS v ot B efaflel Wilual i iea
m ddl eggybbard efstem Rés th 8b Protisiosty for2 Havidad or2hikuriised typing (loaan tpetmessdgesm. 5 of

the 6 keys are further assigned nunerals in a half-deciml system This
means eveywheraand oa the geseyprywhen therp gradiolages to ay down theyexboard) ipfadiltaty 5 5

anot he%%éegyéﬁ%gﬁﬁg? EJSH% 5, with 10 being 0. 4/59 Invention Title: Reduced

Keyboa | at es QUERTY-type mapping and typing Inventors: Ng
Edw n; Ken Tan Chin Foo; Julian Oh -o00 Seng The alternative nunber is

|l ected b t ap- and- | hod . 0. | ' t
St oy 9 RS TRy P Spm oLy SREAT G RERBY BT EC ™ P
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The 6 keys are sti urt her "assigned node changing functions, |ike caps
node, fheoedused kayboard systam either uses thesame vigual mapries (aarme relative ehysical igsationpbde,

whi ch ?l{eechgl%tctie}/@ys dof % c%v%ﬁ%n&%e%qm? klg' sggletﬁnfer mapping (i.e. for touch typing) of

the conventional keyboard.

For the 10-keys, visual mapping, reduced keyboard system, 6 of the keys are used for
character assignments. Each of the keys represents a section of a conventional keyboard divided into
6 sections. Each row of the conventional keyboard composes of 2 sections by dividing the row in the
centre and splitting it into 2 sections per row. Since the character keys in a conventional keyboard

occupy 3 rows, thus 6 sections are derived from this visual bisecting of the conventional keyboard.

The 6 keys are further arranged in the same mapping as the divided sections on the
conventional keyboard (i.e. in 2 columns and 3 rows). The columns could either be straight or angled
(more ergonomically arranged), and situated to be used by the middle 3 fingers of both hands or by 2

thumbs, one hand per column.

5 of the 6 keys are further assigned numerals in a half-decimal system. This means that they

are assigned 2 numerals, one is a base from 1 to 5 and another is the base plus 5, with 10 being 0.
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assigned keys. For the 12-keys, finger mapping, reduced keyboard system 8
of the keys are used for character assignnents. Each of the keys
represents the same characters assigned to the fingers for touch typing on

a conv | ; ' ' W to 8
finger %ﬁgﬁﬁ?&%ﬁ&%@&ngzbﬁ%%ﬁgﬁm%&%wf %??Eg?‘g@igg?as i'n the finger
map. The Jl%'ey are urtﬁer arranged I n theg sane resting placing (hone

keys) of the fingers for touch typing on the conventional keyboard (i.e.
one row or one row.in 2 halyes). The row could either = be straight or

v- shapdBe E‘FﬁS’l‘@"%’i“ﬁ@%ﬁisﬂﬁ‘F‘ﬂ/bﬁ% ?B‘ﬁ@%ﬂ)"% 'B?f'&‘x)s(ﬁgué‘fcgg‘ey)c?’ﬂ?"%g 8 the 4
finger g, Qkary RN i tahdERtNitHthe Bisighed ﬁégr@§ SHATYRy] TRk, #8 ngﬁtﬁﬂglsgﬂoﬁlm 9% akd¥amy ow.

The row need not be continuous a can be separate e nore easily
accessirégresebted bothe rédunettkeyboard systeg.row in 2 colums). 5 of the 8 keys are
further assigned nunerals in a half-decimal system This neans that they
are assigned 2 nunerals, one is a base from1l to 5 and another is the base

plus 5, W t lyhd @ kB didstil furthdfesighddahaRichamingiHEsns| ke SapsafiddRprBdictive non-
tap-and-cycle nmethod (e.g. Cycle key) or using a separate auxiliary key in
t andemintiiive text inpulgngdg aad niwesrals inpyt made; whichasg pctivatad By pressingransbelding ther om 0 to
9 are %ﬂ&§%MK&§presented on the reduced keyboard system The 8 keys are
still fUlrtner assigned node changi ng functions, |ike caps node, predictive
non- intuitive text input node and nuneral s input node, which are activated

by pressing-and-hol ding the assigned keys. 5/59 Invention Titl|e: Reduced
Keyboar d Sydwethed fkeyse P%!P%@"@/(Eg&"?d- kexbaardsystere P o e keysarpysedofyent ors: Ng

Edwi n; cK%QﬁI@%ﬁﬁkhEht&‘EQéh okte 180s (eBreb&His tHE Sbind StrdcRil EsRidndchtY RAIFerd Job t €M

resol ves the guity of the Set of characters that each nmultrifunction

key r epoush dyping onlacommentionattgyhoard in touchdypings te keyboandys miaripet toed fingersdbuse®l to a

uni que stroke sequence. (intuitpve text input node), or characters in a
e Vit

Kk
char actkg}’se%/r?ﬁf TERF sttt N PeF* 8B gue keystroke and di graph

association (predictive non-intuitive text input node), using an intuitive
dat abase engi ne. The intuitive database engine further refines the order of
the words stiheddeysgre fuherasranged in the same resting placing (home keys) of the fingers for

touch typing on the conventional keyhoard (i.e. one row or one row in 2 halves). The row could either
be straight or v-shaped (more ergonomically arranged), 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 row in 2 columns).

5 of the 8 keys are further assigned numerals in a half-decimal system. This means that they
are assigned 2 numerals, one is a base from 1 to 5§ and another is the base plus 5, with 10 being 0.
The alternative number is selected by a tap-and-cycle method (e.g. Cycle key) or using a separate
auxiliary key in tandem with the assigned key (e.g. Shift key). Thus, the numerals from 0 to 9 are fully
represented on the reduced keyboard system.

The 8 keys are still further assigned mode changing functions, like caps mode, predictive non-

intuitive text input mode and numerals input mode, which are activated by pressing-and-holding the

assigned keys.
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keystroke sequence, in the word library, by placing the |ast used or
selected word in front (i.e. first in the queue of choice/list of words to
be selected). The intuitive database engine still further refines the order

of the t ation, in
t he ch%:?'vgg%greﬁ E e%.rkgnﬁ b&ﬁ wnﬂmghem%(%\ggg&\agge @g‘ﬂg@g alr aclt er i In
| ueue 0] ol ce

front I'n the t of characters to be

sel ected). New vvords [ nputted using the predictive non-intuitive text input
node, are able to be automatically added to the word |ibrary. This

capabi | ity (Thgeaduead WW"M@‘*'E&??&BF?ﬁhP?mP'éu'W&SF‘GéPt"(fﬁ‘%a’a%? H‘ét @B ed per
uni que , etk ety Wt ol h Y o iRl Y used or
not uﬁﬂ&gﬁl@‘&% %Hﬁgrﬂigg’yhﬁbﬁ\?e ata ase elnral ne to b|e constantly | earning
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backs pé‘?:%“%{ﬁ‘ffcl@yﬁ‘%e ?’éﬁ"gr §?f“éﬁ§'8'b£ﬂred§ﬂ W&d%ﬁ’ﬁ%{%‘@ﬁw& URIGA™ | i ke t he
conventi@iidldateBideaaprebut With additional features and nodes being

possi ble to be actlvat ed when pressed-and-held or when used in tandemwth
the shift key. The shift key operates nuch I|ike the conventional keyboard

0 the cant gl fioRles SHARLRRRL TotnllRR QHBES ok AISEA B gy Char ac e

key, but also as a nu -deCl na m and al so
as a Mmkdgstrokesegadnce)in thewofd litrang bapkltihg tha &Hst ised of sefucted Woktin fremstdiel firstimndem
with the 6/59 Invention Title: Reduced Keyboard System that enul ates
QVERTY-Hhe/qpeup aisipirelish plvardsip Re seleqternt or s: Ng Edwin; Ken Tan Chin Foo:
Julian OCh boo Seng spacebar, backspace and cycle key. The shift key could
al so be used to activate new features and nodes when pressed-and-held. The
cycle key i s]'hamdtwbdatayaéeeengnhe stilidunther refiress theforden of tbe chatieters stoned dertupiquae

intuitive d en th corresponds to a stro S ence (for a

word i@ Yﬁ’i’f’ %asg o ! ﬁcéljarackeésgg ISJWé’?acﬁ‘ﬁEh‘%?ﬁFﬁ 'aé‘%g%‘fat ion (for
a char ashaétet .ﬁfr@ﬁt@i@ firbt iV he 406U o bhbideliveof Eibfictdréfdlbe saleaed). keystroke (for a

nuneral i n nunmerals input node), and synbols and punctuations keystroke

activation (for synbols
New words inputted using the predictive non-intuitive text input mode, are able to be
automatically added to the word library. This capability together with the capability to reorder the
words stored per unigque keystroke sequence from most recently used to least recently used or not
used, enables the intuitive database engine to be constantly learning and personalising itself to the

user.

The reduced keyboard system is further enhanced by the inclusion of 4 keys to represent
spacebar, shift, backspace and cycle key.

The spacebar and backspace operates much like the conventional keyboard but with
additional features and modes being possible to be activated when pressed-and-held or when used in

tandem with the shift key.
The shift key operates much like the conventional keyboard in the capitalisation of characters

when used in tandem with a character key, but also as a numeral selector for the half-decimal system

and also as a mode changer or performing additional functions when used in tandem with the
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and punctuations in both text input and numerals input node). 7/59
Invention Title: Reduced Keyboard Systemthat emnul ates QAERTY-type mappi ng
and typing Inventors: Ng Edwi n; Ken Tan Chin Foo; Julian Ch | oo Seng BRI EF

DESCRI frbedthdn Pltlel REdueb Wy DEaR1 Sjlstem that Ehiites TONE Ppiidlyphgw se a
QUERTY i i gggm‘fréés’n‘%n mﬁs&dmmw sy tne Jbeer P ERBIR "Cott o be
segrmented 1 nt sections and the segnented;characters assigned into 6

mul ti-character keys. FIG 2 shows how a OAERTY, and |ikew se a QNERTY
type, keyboard maps 8 fingers_for touch typing, and how the sane finger
Thppi nEPABRATPAEEPARATG, AU Ker, TheRhTLeY Fould Aisc e e fosFivaia e atiBRBIR how ¢ he
nuf ti - GhasaEidRlpréss¥Paridteld Ne VM reduced keyboard system could be arranged
in the sanme visual arrangenent as the segnented 6 sections (2 colums and
3 rows) for the conventional QAERTY or QAERTY type keyboard. FIG 3a shows

he f i h f ' . of a k d.and dj spl f
handnel d o000 ey BBaT bR PigbaR 8 inar dpiott adeiba A7 o ibmilebfe®l, ' °
exanpl @ngihe thaofrédpondd 16 8 HoysReke J6GUHABE(TSH aSWord RNtV 1@ 1Bt mddd), Reystrbi@ Sane

vi sual mappi ng (physical location of characters) as used for visual typing
on a c@nddipmeplasseciatiopfors eharasten Inpresictivemandntaitivetaxt dnputmedshikpystrakalfcce. FIG 4
shows .3 f =M. A em coul d
bo. ar r Adam 1 el ARG}, Bho Bl ol chitfialSIGHIERE bbb Bl 1, O
as t he arli¥utiations @Aofitexttinpoeandioasatsricbut mbds). 4a shows the front view of the
preferred enbodi nent of a keyboard and di splay of a handheld device in
accordance with the present invention, show ng an exanple of how the FM
reduced keyboard system (12 keys), using the sanme finger mapping as used
for touch typing on a conventional keyboard, could be inplenmented on a
nmobi |l e device. FIG 5 shows how the nunerals for a half-decinml system
could be assigned to 5 of the 6 nulti- character keys for a VM reduced
keyboard system together with an additional assignnment of numeral O to
anot her nmufti-character key.
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8/ 59 Invention Title: Reduced Keyboard System that enul ates QAERTY-type
mappi ng and typing Inventors: Ng Edwi n; Ken Tan Chin Foo; Julian Oh boo
Seng FIG 6 shows how the nunerals for a hal f-deciml system could be

assi gngehiinTifi: R @KE?B%;HS BRIt CHWERPY- e it iﬁgimegfpiﬂfgeyboard
| . ; f 120 h
ot - ARGt ey et ‘iﬁ%&@{' PO IRSHEL (- character keys coul d be

assigned with node changi ng options of predictive non-intuitive text input
node, caps | ock nmode, and nuneral s i nput node (numlock) on a VM reduced
keyboaBRIEF/BESGRIPHON OB THE ORAWINGS t he nul ti - character keys coul d be

assi gned with node changi ng options of predictive non-intuitive text input
node, caps |ock node, and nuneral s input nmode (numlock) on a FMreduced
k ey boarriG styshbwsrhowa QWERTYhavikéwise @ QWERTYttypeckeybeard sfmaphed yiausly byl the

enbodi nent of a .glo I nput device and display of text input devjce in
accor ha'rﬁﬁrea'?d'ﬂ‘i' "?Wél\‘/‘g’?ég ; "tqdd’(‘\;lgﬁls%'ﬂ',‘s %’h&@ﬁ ??émﬁwe‘éﬁ Xeés %ﬁsBﬁB%“P\#e |
reduceqnumgeygystem usi ng the visual mapping (10 keys) coul d be

i mpl emented on a glove input device. 9/59 Invention Title: Reduced
Keyboard System that enul ates QAERTY-type mapping and typing inventors: Ng

IVENTIS SPE s A CVRTY: kP ST ohe B Mg nRelalbrblay T
exanpl agpirg)avd howthelsdindihgeraidpping eofd b@assignediiptod multi-Cladrdtear kéysan as

limtations on the present invention. The reduced keyboard systemis a
concept keyboard design that uses a m ni num of keys to represent the

entire - , ' [ ' her
anguages ] Tious e ool oy R HE Y aGeA kBRI Ao o1
I nt ui t ithesaiat idnateranganggntas thd begmetited 6aactiopsi{2molieng and hews)foethé i on is to
have a keybqQar Lgn t_yses a mnimum of keys for text and nunerals

i nput, 998 “?r}?gog'gﬁﬁﬁb%}a&%ﬁikﬁbmﬂdor the user) as that required for
QNERTY or OVNERTY-type keyboards, allows for fast typing with 2 hands and/ or

2 thunbs, be able
FIG. 3a shows the front view of the preferred embodiment 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 device.

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 embodiment of a keyboard and display of a handheld
device in accordance with the present invention, showing an example 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 implemented on a mobile device.
FIG. 5 shows how the numerals for a half-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 numeral

0 to another multi-character key.
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to accommodat e commonly used keyboard functions |ike shift and backspace
and easily adoptable or wused with any word |library and character library.
The obvi ous application for the invention would be for small, nedium

gg‘r’lisglqﬁve'nl &?ﬂﬂ&@eﬁ@ceﬂ%ﬁ}bﬁﬁﬁ? Qﬁ\%h%a_t Bﬁﬁlﬁ_@;ﬁ@mm%ﬁéﬁgpﬁﬁg lancﬁﬁgih e ghones,

[ : Diulish xtu i hput i
restrilc < ?%n %%Kkﬂﬁk%}gpafruelssbﬂ%? ceg | i ke glove input devices.
Mappi ng There are 2 preferred nenory (user) mapping configurations to the
reduced keyboard syste and for whjch pat right her e cl ai ned.
One i sFIfiof Showshew f'}?aﬁ”"ﬁgbﬁé”\ﬂ 'éﬁ!fﬁ'?‘afrﬁ(ﬁﬁéﬁ"ﬁ? L%ﬁ?%ﬂ@??a%ﬁ@e%@«'c al
| ocat | kdyE 1 PRl Sird SYtkterh {bGePMERR %n aBdifMEREYoineR ofitieRar d  and
t he otﬁlgrraege{)r&?ypi sts tlﬁ;ggkﬁygve grr%ra!t’r;t)epedﬁﬁheir fi ngelrs to tghe QNERTY or
QNERT Y0 toygoetherawidibchagacte beyf | gur at i on. The reduced keyboard system nmaps the
keys such that existing users of the QAERTY or QAERTY-type keyboard that
either visually map (VM the keyboard | ayout or finger map (FM the keys,

ar e abkig, ¥ sholidinethe mshieRardctor kéy@ coadbg a3sipad Wit inbdeshangintroptieeassi ty of
having go through a long |earni nq cycle. Prior art alternatives for a

si npl i predietive asa-intuitive textifRit BRde, SaRs lodk madecandinumeisinpubfeds ("4 Jos9 9 ent i on
Title: System t hat enul ates QAERTY-ype mappi ng and typing
Invent\érﬁgéuﬁ%&iﬁgg\ﬁyggf@ &h"Tan Chin Foo; Julian Ch | oo Seng | earning cycle or
does not utilise the sane nenory mapping used for typing on a conventi onal
keyboard (e.g. handwiting recognition, Synbol witing.systens where the
user wi& éSWr"&E’tt@@”'B?ﬁagﬁﬁeé%%§°glﬂgﬁé§s'éggw h mpdR hapgingontians of 5 ng .

t ap- ongGMERT Vo frilithe RREinbut Ridhe, 245 16EkEModeAndumdrals ifg(Emdde (hGMRRRY sh 4 €duct i on
nmet hods range from chord type keyboards and ergonom c arrangenent of keys,
as t haFMdeduceédieaybbardsyste®. 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 ble. Keyboard designs that attenpted to be QAERTY
conpat FKd. @ shdwdtRe pdrspeetiveVieW. obtheBaésibid\smbdalimenfof kijfove @it ddvite amtbdisplay of
Application No. 20010006587, are either not intuitive enough for fast

| ear ni Alext g devieeds acooglapeawith e presept invaption, shpwing:anrpxgraplg of igwthe reduced

muf ti - EMBQ’& Ef‘sﬁenlf Getriy thé ﬁ@ﬁam%pim%%sf&hﬂ% irﬁﬂ&h&@ed on a glove input device.

9/59



addi tional control keys or are two-stroke interpretations) and/or advocates
single hand typing. The present invention, not only utilises the sane
typing nenory for the user (both typist and non typist), as used when

typi ng R Bnbn ERREUEEY gﬁaﬁds itheenﬁMté?sr?ﬁlﬁgﬂf ,Tg’Eé ml{lﬂ g dndl gﬁirﬁ%) heavi |y

sui ted foviisl [idFEOR € present invention
very |rl1’§v8[|]t|ve ?.{])w@ pe an veryaltejés [%Seeg . Visual Mapping (VM Reduced

Keyboar d System FI G 1 shows how a QNERTY, and | i kewi se a QNERTY-type,

keyboard is ed vi sual | M// t he user, and how it could be segnented
into 6@6{‘159 W'ﬁ@@éﬁe ENTOMNracters assigned into 6

mufti-character keys. Thus, for the VMreduced keyboard system the
mul ti-character keys could be mapped as follows for a QAERTY keyboard:
Keyl - QA\ERThrokiglydtit this'ebaiptionidbe Breferra@Bmtbditkent and e)tdmnles shgvwsGshbuldbeit | on

Title: Red ced Ke ard emth enmu| tes pe mappi ng and typing
| nvent &P ﬁ(ﬁ’daécﬁf%'ﬂaarﬁ’erﬁtﬁ%ih '@ﬁ“ﬁ' ipgs ony Plpéer? VF?)t Seng Keys - ZXCV Key6
- BNM There are no restrictions to how the keyboard is divided into the 6

segnents. The reduced keyboard systemis able to function with any
confi gurati dhe (ﬁdUFWé‘emﬁaﬂi systaaisi cancept koyboard design that uses a minimum piheypir pose

Of e SR hE bR QWERTS or BIVERIYSToel8 Bk AbGR bR ReliEad Hparo ™" ¥

mappi ng 'as SIing a visua
conventlango&ges iy he Srefich Kelybard aduEthéerrinan keymammy@mm ah dntunﬁvlaedafdb&see duced

key boared‘iﬁg Sil'thg Qeﬁ%ﬁé (pjurgt!:sz%f tltjlg mrJS‘ ttgr? Fs tg ﬁave a I?eyboard%gglgn that use % rﬁmm%rng
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 fast typing with 2 hands and/or 2 thumbs, be able
to accommodate commonly used keyboard functions like shift and backspace and easily adoptable or
used with any word library and character library. The obvious application for the invention would be for
small, medium devices like mobile devices, PDAs, handhelds, Pocket PCs, mobile phones, console
devices or in places or situations where textual input is restricted and also for keypad-less devices like

glove input devices.

Mapping

There are 2 preferred memory (user) mapping configurations to the reduced keyboard
system, and for which patent rights are hereby claimed. One is for users that have visually mapped
(remembers the physical location of the character keys) out the QWERTY or QWERTY-type keyboard
and the other for typists that have mapped their fingers to the QWERTY or QWERTY-type keyboard

configuration.

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 without the necessity of having go through a long

learning cycle. Prior art alternatives for a simplified text input system usually necessitate a longer
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Key3 - ASDF Key4 - GHIKL Key5 - ZXC Key6 - VBNM There are al so no
restrictions on the nufti-character keys to not being able to share
character assignnments. This is especially true for the segnment border

char act - i | 3 he SAddin

mul ti - %ﬁ%ﬁ%@g@gg&iﬁg _@sgﬁfﬁéﬁiﬂiﬁf ggl;ﬁ%s}ggﬁgw fyggi'k@@u% (51 C%Z‘; agssi gned t he
sane segnent Border cnnaractersf IS is easily handled by the word |ibrary
dat abase by having the sane word indexed to 2 possible keystroke
sequences. Thus, the nufti-character keys for the VMreduced  keyboard

syst emeasingicysleopders neylisadhe,same mereery Merring ysed fnx typing oA AcowvegiRiat bor der

char act d (0 l&€ i -%}; ; aboll het S rite! A% At KL
Key5 - @g@@ (e Ié%dé‘ d!vn\/ N %‘ﬁég‘%b\?leﬁﬁnéﬁys:tﬂ t e:ereRtgaQ'l% ed mlgleﬁﬁboarélg ystem
t hat e rdndwitgshafhFERE Symipals oregppad) anciaptot-RWERTY penbaseddnput sysigmBHW n; Ken Tan

Chin Foo; Julian Oh boo Seng Finger Mpping (FM Reduced Keyboard System
For the FMreduced keyboard system the keys are mapped as per the finger

assi gnment s pgriaf art QWERTY kiyblotrd réduiconNIEREY ratige fMIBHord typh Reyexraoaid. FIG 2
shows how a QWERTY, and | kew se Fq%{\ERTY ty keyboard maps fingers
ogadipy

for toLRrePnppjsiavgnoemest ofsoys: prthataline gis. Ratpggs’a §:08 60801 4.8487 éaga‘h%@: into 8
T o AR B S5 Sep e o T MAFEURED o BRI S agbi® T LT
Keyl Keneybdery desighy thakstismptéd idbdQWERKY v:8mpatible, like those in U.S. Pat. No. 5,790,103

and U.S. Pat. Application No. 20010006587, are either not intuitive enough for fast learning, continues

to use too many keys, do not have stroﬁg multi-character keys treatment (needs colour coding,

additional control keys or are two-stroke interpretations} and/or advocates single hand typing. The

present invention, not only utilises the same typing memory for the user (both typist and non-typist), as

used when typing on a QWERTY keyboard, but the arrangement of keys is also heavily suited to use

or complement that memory. This makes the present invention very intuitive to type and very easy to

learn.

Visual Mapping (VM) Reduced Keyboard System

FIG. 1 shows how a QWERTY, and likewise a QWERTY-type, keyboard is mapped visually
by the user, and how it could be segmented into 6 sections and the segmented characters assigned

into 6 multi-character keys.

Thus, for the VM reduced keyboard system, the multi-character keys could be mapped as
follows for a QWERTY keyboard:

Key1 - QWERT
Key2 - YUIOP
Key3 - ASDFG
Key4 - HJKL
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QWERTYUI OP ASDFGHI KL Z X CVBNM Arrangenent of
mul ti-character keys There are 2 crucial consequences in the arrangenent of
the nulti-character keys. One is to conplenent the nenory (for the user)
Mappi N@veatiordiTige:Redectd Xeioard Shite that emnulatey IWERTY ;?égs?sﬁgﬁd g?ﬁ stem the

r e arra

arr angﬁf@fﬂrsz@fé HdRfh; R Tan GHIRESS futian bﬁR}Féo SeéngS! mi | gement of
the segnented 6 sections of the QMNERTY or “QNERTY-type keyboard. FIG 3

shows how the nufti- character keys for the VMreduced keyboard system
could I?ﬁg,sag&@zged in the sane visual arrangenent as the segnented 6

sectio ( |l umms and 3 rows) for the conventional QAERTY or QAERTY-type
keyboakeys - BAM t he FM reduced keyboard system the |ayout or arrangenent of
the nufti-character keys is simlar to the placenment of the fingers, when
at rest, on a conventional keyboard. FIG 4 shows how the nufti-character

keys for t . e oul d. arranged [.nh the sane

fi %ger res FEJg\ggréaﬁ‘?%%@é&ﬁégyc’qﬁgrt@%@gﬁé%ﬂaﬁg%ﬁ P‘gﬁwe éé%’%@gﬁm&%a

QNERT Yealyhyqaed dyeteindsuatsle toichiéh withvemi obrifigurdiicnl dethelﬂﬂm&ﬁﬁiciésuége ghdithaybem t hat
enmul ates QAERTY-type mapping and typi n{cf]orgl nventors: Ng Edwi n; Ken Tan Chin

1 y [
Foo; JRFFPWAl RurPose Bf taesegmentation is laritha Hess fo refain and ugetheisame memotyanapRisg 8s t hus
r ei nf feGictidi ; i . i,Ng on a
conve(rﬂi ong'n%e%(rgprlg angﬁglé??@agggé?ﬁagco\r} géwgﬁ?gﬂﬁ%ﬁ%&%' t he
muf t i -ahActackeys fok thed/M fBtleced beyboard systen dauiddlsote mappedasequence for the
arrangenment of the nufti-character keys is to allow the inplenentation of
the reduced keyboard system for efficient and fast doubl e-handed and/or
doubl ekdyhugiagkTlyypi ng. Doubl e- handed typing is not catered for in nost
prior art alternatives for a sinplified text input system except for a
ni ni atkWZ sBIPROAERTY keyboard, which is unwi el dy for doubl e- handed typing.
This g, gespgsEal |y inmportant when textual input features nore frequently in
nodern devi ce usage. For extensive and fast textual input, doubl e-handed
typi ndKey4 - GHUKIL t he f ast est

Key5 - ZXC
Key6 - VBNM

There are also no restrictions on the multi-character keys to not being able to share character
assignments. This is especially true for the segment border characters that could be assigned to
either the left or right multi-character keys. Thus, the multi-character keys could be assigned the same
segment border characters. This is easily handled by the word library database by having the same
word indexed to 2 possible keystroke sequences. Thus, the multi-character keys for the VM reduced

keyboard system could also be mapped as (underlined characters are segment border characters):

Key1 - QWERTY
Key2 - TYUIOP
Key3 - ASDFGH
Key4 - GHJKL
Key5 - ZXCVB
Key6 - VBNM
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Arrangement of mulii-character keys

individually and in tandem coul d i ncl ude:

Tabl

e 2

There are 2 crucial consequences in the arrangement of the multi-character keys. One is to

complement the memory (for the user) mapping 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 shows 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 columns 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 keys is

similar to the placement of the fingers, when at rest, on a conventional keyboard. 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.
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Keystroke or Keystroke Sequence Function(s) Spacebar Spacebar Backspace
Undo the | ast character, punctuation, object, synbol or spacebar inputted.
Cycle Cycle forward (through other objects if available) Shift + backspace

Cycl efpaionanie: Reducal RéybGar€ Sytei thhtl diiuRie@QWEREItypOngsPig dntl tipiig | abl e)

Shi ft lﬂV@nt@:fsfﬁ%Edvﬁﬁ Ke&ﬁam\znmﬁa gaﬁé?: OIPJob Sery  tandem with another key Shift +
muf ti-charact keys (in text pitalise the text character that is input

node) inputted |f not in caps |ock node and vice versa Shift +

mul ti-char cter f\ﬁﬁﬁélg-rhe Iterg(tehnumara |s selectedfori nuner al s
i nput node)' "¢ AEange ?5‘“5! prafereythus [RinfAres the same mamory mapRing used
| nvengj g uIéMtféntﬁfhﬂ%ﬁﬁ@oMMﬁUﬂ&ﬂ@ b%&ﬁi@xmom&esqmlmtoem%%ﬂwmmppl ng

and typing |Inventors: en Tan Chin Foo; Julian | oo Seng Shift
+ cycimyltiiheratter kays.obj ect |n the punctuation & synbols |ISt is inputted
(different list of objects for nunerals input node and text input node
Shift + spacebar Carriage return O the 4 auxiliary keys, only the cycle

key and spanebsdond congiderdtidnar mnsuiuwce fosthe airargbment of he mumﬁmetdr kegy lsoar d
system coul d function with just or 8 nulti-character eggs and 2

non- t d&aligy thejmplemgtationpf the l@l!'@ed 'PM‘PR*W syRtem forelficentand fast deyble-hapded | age
r et ur /8 ihubiB HiRMRaE §phg. Dbl fiahdel tpf ibt Bitered for in most prior art alternatives

for a simplified text input system, except for a miniaturised QWERTY keyboard, which is unwieldy for
double-handed typing. This is especially important when textual input features more frequently in
modern device usage. For extensive and fast textual input, double-handed typing is still the fastest
and most efficient method compared to alternatives like pen-based input, handwriting recognition, and

numeric phone keypad based 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 conventional keyboard, and also
allowing for double-handed or double-thumbed typing. FIG. 4a shows how the multi-character keys
could be arranged on a handheld device that uses the same finger mapping as used for touch typing

on a conventional 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
reduced keyboard system. A preferred embodiment of the non-textual and auxiliary keys would be
four 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 multi-character
keys in the FM reduced keyboard system to make it a 12-keys reduced keyboard system.

The four non-textual or auxiliary keys to be added are spacebar, backspace, shift and cycle

keys. FIG. 3 and FIG3a shows how the non-textual and auxiliary keys could be arranged on a
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nodes changing. In retrospect, even the cycle and spacebar function could
be replaced by node changes, but it would counterman what the invention is
trying to achieve for fluid, fast and conventional keyboard-Ilike typing.

DTt e ade sl st e g 1o

non-int Ut ve P ext i nput no o @ﬁnumeral nput node (num | ock). The
versatility and fl exi b| lity of t he reduced keyboard systemis enhanced by
t he node changi ng process. The preferred enbodinent is for the def ?ult
mode t deyeardanda as@eldé!ﬁwce rﬁmﬁctwd@at UgBRIibe SHER YRUR)mPwONY J1aPRiRg BRYUSRY Tor
pressin peri od.
br casi naud yERQEy G AR IGANHRGY, 4R BN e B nandtd & oulg HERERY. Mange
and r eypingt FiGhé anceEAGaiachbves/ iowethel nmymneafab@aﬂﬂhewdammoﬂbeatranwd pnade). The

f d f b d b de ch
PL‘SCEI Isﬁ% ardhof B s Bha o oestveln et i5bn B sAin Rrgeomagyd sseced B e aoc 1
sec. GO - rvdhtibial %gswm Qfld AlseRRRiNG et B6bId-Hatebd erruounatmmwfyph@el r

nor rral unctl on. The reduced keyboard systemis able to differentiate
between a normal tap and an extended. press-and-hold, by sensing the

| ength of t i § 16/ 59
| nventi on Tlhlt% "g&q'éﬁt:tggﬂlé %éﬁrv ‘§A§F‘g@$ﬁ%{m'ﬁw¢&{&8§%¥bgype mappi ng
and typhégay théWwsnldawoK in I@d&dwitﬁl padiathel. dhe pletared unctions bi thewddbus keys Seng The
preferred enbodi nent of the reduced keyboard system would be to have the
nul ti - didividualignd intapdemcavidpriidieli t h t he node changing functions of (with
the default node being intuitive text input node): a) changing from
intuitive text input node to predictive non-intuitive text input node, and
Vi ce velable2 when pressed- and hel d a second time b) changing fromtext input
node to-AurRral-s—-RPUt —and—v-ece-versa—hen pressed-

and- heI'&ygrikﬁebﬂ?yW%eﬂﬂe"%alerl"ﬁ'&"{% and from caps | ock node during text

i nput Bedal & 7 SHOWS IMOW U[NEndaliar I - character Keys copl d be assigned with
node changl ng options of
Backspace Undo the last character, punctuation,

object, symbol or spacebar inputted.

Cycle Cycle forward (through other objects if
available}
Shift + backspace Cycle backward or reverse cycle

(through other objects if available)

Shift No effect on its own, has to work in

tandem with another key

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

input mode) inputted if not in caps lock mode and
vice versa

Shift + multi-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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predictive non-intuitive text input node, caps |ock node, and nunerals

I nput node (numlock) on a VMreduced keyboard system FIG 8 shows how
the nulti-character keys could be assigned with node changi ng opti ons of
predic gmglﬁ ,,,Eﬂq n@q i nerals

i nput iy ﬁ’:gcﬁﬂé 'RE&\LE&I gg:%ﬁ& gt&p%t o @regws%tge %a?ol tali'sing and
Backspace si n etters |s ver SI m ar to the conventional QAERTY
or Q/\ERTY—type keyboard By pressing the shift key and the multi-character
key during text input node (w thout caps |ock), the displayed letter would
be in capitals. "Caps Lock"” node is activated by pressing-and-hol di ng down
t he cqrshiffogslennde assi gned  |King first objectinttitepunatostiond t hel nor mal node,
press-fand- hol d the sanme key in. Ln caps |ock node,  levery character

i nput |displayed will be in cgrﬁyf"a?'§"s"l§d'l'%'§§d@W@’egﬂis??f kiey is pressed in
tandem which would cause a NojpdeRRdrindmbRRfbRbdcdRr tio be displ ayed.
17/59 [Invention Title: Reduced keyboard System that emuj ates QAERTY-type
mappi g and typing | nvent or s textinpticmede; Ken Tan Chin Foo; Julian Ch | oo
Seng Bagk ce—functi-on—i-s—again-very—si-mtar—teothat—+or the conventional
QNERTY %#ﬂtﬂﬁ?ab?' type keyboar "aar?ﬁ“ff\é'f‘forrred by pressihg the backspace
key, which W1 UNdo The previous character, nuneral, synbol, punctuation,
obj ect or spacebar input. Cycling and Lists Wen a character, wor d, obj ect,

plurality ofOldhg 4auxiiary keyseorly the cyaledtsy and)aspmisumnﬂ@tnryi Hushsspttigyetieas one

nuor ol BocR T4 S Rl i £ e Bt Senlel® Rlddortbn®REr 2ot cr

wor ds, a@rbihzﬁ?k@s Rintioab |Me>puﬁ&ua1bh§eérﬁage rBlAe A ackspreE oLl be@épligatgtiyuat i ons
are selected and di spl ayed by pressing the c cle (or cycle forward) key.

The cydnedeg changipa<s retrgsnet, gvandlgcycle s spamaﬁ unption|cad be replaged yymodgor d,

obj ect, S selected
and di S%PJA%%?,UE 2*8‘9{’ eﬁ?yﬁ e aé%[@@k@??ﬁ“%ﬁ%ﬁ{ewﬂ% lQér[ éltsmc har act er,
wor d, cdopesntionapkeybadrd-like tydingobj ect s, nuneral , synbol, or punctuation w | I be
sel ected and di spl ayed.

Typing Modes and Mode Changing

The reduced keyboard system also caters for a multitude of modes like caps lock, intuitive text
input mode, predictive non-intultive 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
revert the reduced keyboard system to the previous state (mode). The preferred timing and period for
the key to be held before a mode change function is performed instead of the normal function of the
key is about 1 sec. Any key could be assigned a mode change function, on top of their normal
function. The reduced keyboard system is able to differentiate 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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The sel ection and di spl ayed character, word, object, plurality of objects,
nunmeral , synmbol, or punctuation can also be reversed cycled (cycling the
character, word, object, plurality of objects, numeral, synbol, or

punct ykdtn Titl: REducEENGbSRA Systtal that enifthtds WRRTYClpRbsig dndypig are her eby

cl ai MRentols! NAEGME 1036 CHATFo(JBfian GV RESEnEYCl €) function i's i'npl ement ed
(e.g. shift + backspace). Reverse cyclind is also in a |loop, thus, when

the first character, word, object, plurality of objects, nuneral, synbol,
or punctyatiqgn is sel.ected and, displayed, and t reverse cycle k (or key
conbi patﬂ\?r?f&?réed eﬂi’@@'@"@ﬂt gﬁﬁi'ﬁ”%i@ﬁéﬁé@ﬁ%%@&ﬁm &B‘fedt,‘e 'Bﬁ'}"&ﬁ?’?g%l urality
of Obk%ta‘ési?_riydrmh e méasERAMginginclon3 &t (Wkh tHaMetddit oddBeiNaihtRivedxtapilt

di spl ayed. Lists of characters, words, objects, plurality of objects,

numer aode): synbol s, or punctuations in the reduced keyboard system coul d

either be fixed or learning. Fixed lists will not have the ordering of the
characters, words, objects, plurality of objects, nunerals, synbols, or

punct gpt ¢haRging i pRedive text ifstt Mmode B Prativtiveanamtiitiveded inpot duel aritvide vetsar d,
object, plurality of objects, nuneral, synbol, or punctuation. The order

of the cMenpigsspdsandshsidpsecontond s, plurality of objects, numerals, symbols,
or  PYNCind 'hﬂ’o‘ngfé%h t RBdE B nEmBlaibut Modd Ruh ikl Bid \ibe'yvefsa WhEn pragiéaed
keybog?dé s;a/ésltem asedﬁlonsﬂow 18P§9q'?¥#ve?1t%ﬁ‘§lrjl %&t)l’e: Re(ygcgd K%{’/bgéaéred System
t hat enuangthel] a3aESTININtey pe mappi ng and typing Inventors: Ng Edwi n; Ken Tan

Chin Epo; Julian 100 Seng co nly used e the individual characters,
wor ds © oﬂaﬂg?gstf’aﬂ?ﬁ?’ﬂﬁﬂsj%%qgﬁ%é,nmm s, synbols, or punctuations
inrelation to the other characters, words, objects, plurality of objects,

nunerals, synmbols, or punctuations in the list. In the preferred
enbodi mefi. dehawsdiowdhp rmdiitchasactas keys coyld be assighpg with npdga chapgirg epiens dfor t he

Sy T00 R AR B ok Bl AR apl B OB TREDSn AL AR ok M WIE RS, | P

node an irs C predictive hon-1n text i nput

nmode. VMreducedRéyboark sydierh. RIG.B shywh hovs the afultichamciedkdys could hecassigasttivithow i t
could be ordered, for text input_are as shown within the 8uotient mar ks:
" ~| . 119dechaggiog options pf predigiive nofptuitive text ingubmade, 6apgHqck ode, And AURMEE of what

the SyHROhSIAARRRONGOHA A6 RRA'BIHRaRJstlAY 1 t coul d be ordered, for

Capitalising and Backspace

Capitalising letters is very similar to the conventional QWERTY or QWERTY-type keyboard.
By pressing the shift key and the multi-character key during text input mode (without caps lock), the
displayed letter would be in capitals.

“Caps Lock” mode is activated by pressing-and-holding down the caps lock mode assigned
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-capitalised character to be displayed.
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nuneral s input are as shown within the quotient marks:
"I+ -1/ 1= (1)1 $1 9% #] <I >"where "I" are separators. The list for first
character of a word input in predictive non-intuitive node is described in

det ai | pyefidn il Redced kB/baard Spitént RS anulkEPOWERDY e Mapplay trdtising har act er s,
wor ds, :%@ggg)&%ggﬁéﬁ{%éfn%ﬁﬁm huggg,%%gl s Jy)enborﬁs]?gor 5?‘gl&gr:\ct uations

in the rom nost recent?y used”to | east recently used or not
used. Every tinme a character, word, object, plurality of objects, nuneral,
synbol, or punctuation in a learning |ist

' | h
char act er, \R3pEPacafpnstion is §oqjn wgry sirilito tgf f%%ﬁ%‘;"ﬁ?fﬁ@‘?’%&m ?)(W - e

punct uq%ﬁegﬁysoarﬁn%sﬁorwd b redairgMhe thicicdpis keySkinicndi Ghdothy gibvosehaiase

Bui l din e word 't brary database for the intuitive database engine is
very sinuplesl, ayndbad.pundtyationebjecton scetsar inpdt. uses any word library for words
used on QNERTY or QNERTY-type keyboards. 19/59 Invention Title: Reduced
Keyboard System that enul ates QAERTY-type nmapping and typing Inventors: Ng
Edwi n; d{RfhgEddListsi N Foo; Julian Oh boo Seng Using any word library, a word
| i brary database is easily built that indexes keystroke sequence, as per
the assigned multi-character keys, and the words in the word library.

E.g.1(a) for \/] | racters to
2 o2 e R S GHRE 3 SO SR BBt L
YUl OP digplayed as’dpiafofa lidff/pbssibleldhdractdts whrds, abjécts, pliimiitg of obijpiste], Mdmedals,| | ke
"error", "errors", "tree", "were';d "if" and "of" would be bul,i It [nto the
word | i SYMAPI5 or guiichugtions. sybsqaypnt (Rext possibie).charagtars, weys jobiects, plurality of objects,

numerals, symbols, or punctuations are selected and displayed by pressing the cycle (or cycle

forward) key. The cycling process is in a loop, thus, when the last character, word, object, plurality of

objects, numeral, symbol, or punctuation 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 selection and displayed character, word, object, plurality of objects, numeral, symbol, or
punctuation can also be reversed cycled (cycling the character, word, object, plurality of objects,
numeral, symbol, or punctuation in the reverse order), and for which patent rights are hereby claimed,
if a cycle backward (or reverse cycle) function is implemented (e.g. shift + backspace). Reverse
cycling is also in a loop, thus, when the first character, 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 punctuation
will be selected and displayed.

Lists of characters, words, objects, plurality of objects, numerals, symbols, or punctuations in
the reduced keyboard system could either be fixed or learning. Fixed lists will not have the ordering of
the characters, words, objects, piurality of objects, numerals, symbols, or punctuations changed on
selecting and accepting of a character, word, object, plurality of objects, numeral, symbol, or
punctuation. The order of the characters, words, objects, plurality of objects, numerals, symbols, or

punctuations could be determined in the beginning for the reduced keyboard system based on how
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Keystroke Sequence Word(s) Keyl, Keyl, Keyl, Keyl treelwere Keyl, Keyl,
Keyl, Key2, Keyl error Keyl, Keyl, Keyl, Key2, Keyl, Key3 errors Key2,
Key3 iflof E. g.1(b) for a VMreduced keyboard systemthat assi gned the

char acygbsidnrifid Redicdd Rejbbdrd S &Sféfﬁuldi RTY-BBe Mapgipdriadypignner
di ffenen F)q b t
((:h:ar agﬁerétoguﬁgvt\?ﬁagkﬁﬁ er %ne ,%Ear ac SKgyl -OE)/\ErRTYseagig - YTU OP

Key3 - ASDFCH 20/59 Inventi on Title: Reduced Keyboard System that enul ates

QAERTY- t ype mappl ng_ and t | nvent ors: Ken Tan Chi n, Foo

Jul i an cERMPR ussd r?gekeyﬂw'dy %gqbﬂecterkdgpsdsa o N%'um?s@féom%mm%'mmp?lﬁe
“error rel he oth¥F Etfaracters, woridCobiddls, pltifality Bf dbfecUunierdig]t 0 t he
wor d Iltr)Parfra{ura%ta gsa{elérggt N’\/\I)rge racte,r aroe se[l)ar a‘t)ors Keysiroke Sequence
Wor d(s)symb’cﬂg;lor pusetphtionkéthe Ilsl(eyl treerere Keyl , Keyl Keyl , Key2, Keyl
error Keyl, Keyl, Keyl, Key2, Keyl, Key3 errors Key2, KeyI, Keyl , Keyl
treeJwere Key2, Key3 iflof Prior art anbi guous text input nethods, using

mul ti - char agh fe pkefetfed eﬁiﬁSdilmér& of 16 FRIuERINGHdaRI é/stbﬁi, fiteSlistPare usddior ths, 818, 437,
5, 945, 928; 5, 95§ 541; 6,011, 554; 6, 286, 064 and 6, 307, 549, have_ the
symbols database for text mput mode, symbols database for numerals input mode and for first

character input in predictive non-intuitive text input mode.

An example of what the symbols database could contain and how it could be ordered, for text
input are as shown within the quotient marks:
“112I1@%1:-()"|&_" where “|” are separators.

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:

“ LI+ =1()I$1%#|<]>"where “|" are separators.

The list for first character of a word input in predictive non-intuitive mode is described in detait

in Character Library Database.

Learning lists have the characters, words, objects, plurality of objects, numerals, symbols, or
punctuations in the list ordered from most recently used to least recently used or not used. Every 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, numeral, symbol, or
punctuation is placed in the front of the list.

Word Library Database

Building the word library database for the intuitive database engine is very simple and easily

accommodates and uses any word library for words used on QWERTY or QWERTY-type keyboards.
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wor ds sharing the same keystroke sequence ordered in order of decreasing
frequency of use, or uses extra auxiliary keys for text input. Wen
frequency of use is utilised as a nmeans of ordering, this mpuld nmean at

I
o R S KA o L T 7,

Ianguaéj re uire a ger torage space for t he dat abase.
Al so, an additi onal Iogl c needs be errpl oyed for saving the additional
informati on and keeping track of the extra paranmeter or field. In the case

of usi Msingenewerddbratyxa wpeiibrapydatabgse ie @aily byilhhat indexes keyiteolip 88qURRGS: #4RE"t ypi ng
proces FraTep quires a steeper |earning
curve, %ﬁ%ﬁn@%—%a‘f%ﬁri%ﬁ‘,’?%dgtﬂ%‘ﬂorg%ﬁ vesé}gﬁbraﬁe present invention which
ainms to repllcate t he srmothness and f|UI d|ty of typing on the

conventi onal ar Prior art t hod | ook- ahead .

capabi litie %ﬁ@&s g’%‘?@”‘ﬁﬂlkﬁyba?’ éYﬁﬁ%ﬁ' s'ga@%%wﬁﬁﬁmﬁﬁ'f@?%at . No.
6, 204, §4\Sractdl IR9s i foldwing nhdrAgR f | Ui d conventional typing significantly and
necessitates additional training, keys (for the word selection) and finger
novenents (switch fromtyping to word selecting). 21/59 Invention Title:
Reduce Key%g&rgg Systemthat enul at es QAERTY-type nmappi ng and typing

| nvent wi n; Ken Tan Chin Foo; Julian Oh loo Seng Intuitive Text

| nput  nelyb o"UOre concept is sinple, by using nulti-character keys to
represent several characters (letters), a user need only press the key

t hat cdfvar ASDE®e | etter he wants once and on fornming the word, the
|ntU|t|lﬁe§ s9ah@base engine will pick the first word that is i ndexed to the
keystroké sequence, froma built word library database. If no characters,
wor d orKasﬁr-EIXCVratch or are stored for the keystroke sequence, the next
pOSSIb| E keystroke sequence (i.e. keystroke sequence that contains
t he |n yo b' r oke as a subset or sub-keystroke) is located and the first
word indexed to that "future" keystroke sequence is picked, displaying the
nunber of characters, up to the nunber of input keystroke. If there are no
next possi bWords fiket“errar”, “driosst resk.cwerety (iE aud"ofi wakild &b built intd-ibe wptddibeinng on t he
keystro f.e e word is not what the user intends, the user
si mply %esas[@pg |argsf3+as?t3r8)f. choices, or if the word does not exist in
the word library, type in the new word vi a the predictive non-intuitive

t ext

Keystroke Sequence Word(s)
Key1, Key1, Key1, Keyt treslwere
Key1, Key1, Key1, Key2, Key1 error
Key1, Key1, Key1, Key2, Key1, Key3 errors
Key2, Key3 if|of

E.g. 1(b) for a VM reduced keyboard system that assigned the characters to the six multi-
character keys in the following manner (different multi-character keys assigned the same border

segment characters, shown as underlined characters):
Key1 - QWERTY

Key2 - YTUIOP
Key3 - ASDFGH
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I nput node (discussed |ater) once, and the new word will be thereafter
present in the word library database. E.g. 2 (Using the sanme character
assignments for the 6 multi-character keys in a VM reduced keyboard system

as E. gy i "Wand
- '?né%fé?é %J%%rﬁ@?ﬁ%n{utﬁ%ﬂm QWERW grpf maf)%%and tyﬁ/}%z A
Key3 - R - BNM 22/ 59 Invention Title:
Reduced Keyboard Systemthat errul at es Q/\ERTY—type mappi ng and typing

| nvent or s: % Edw n; Ken Tan Chin Foo; Julian Ch Joo Seng Keystroke
Sequendé@y o) KeyI, Keyl, Keyl, Keyl treelwere Keyl, Keyl, Keyl, Key2,
Keyl erd0k - 7 , Keyl, Keyl, Key2, Key 1, Key3 errors Key2, Key3 ifl of
User presses | : No word is indexed to keystroke sequence Keyl. Database
engi ne kpger¥BNM for the next possible "future" keystroke sequence, which
Is Keyl, Keyl, Keyl, Keyl. The word "tree" (which is first in the order)
Is picked and the word is displayed up to the nunber of keystroke inputs
whi ch igords I|k@‘“§rFHr’aﬁérr§Q@"‘§ee" ~weré'n€rr &P Weulll Be BAR Mtdth&WordfiraryRia@bagsasanot her
Keyl (total Keyl, Keyl): word is indexed to keystroke sequence Keyl,

Keyl . quéﬁﬂ’eemrat@@searches for the next possible "future" keystroke
sequence, which is Keyl, Keyl, Keyl, Keyl. The word "tree" (which is first

Keystroke Sequence Word(s)
Key1, Key1, Key1, Key1 treejwere
Key1, Keyl, Key1, Key2, Key1 error
Keyt, Keyl1, Key1, Key2, Key1, Key3 errors
Key2, Key1, Key1, Key1 treejwere
Key2, Key3 ifjof

Prior art ambiguous text input methods, using multi-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 same keystroke sequence ordered in order 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 least one more parameter or field per word, compared to the present invention, to keep track
of. With a few thousand words in a typical language, this would require a much larger storage space
for the database. Also, an additional logic needs be employed for saving the additional information
and keeping track of the extra parameter or field. In the case of using an extra auxiliary key for text
input, this would make the typing process less intuitive, slows down typing and requires a steeper
learning curve, which is contrary to the objectives of the present invention which aims to replicate the
smoothness and fluidity of typing on the conventional keyboard. Prior art methods that offer look-
ahead capabilities and possible word alternatives, as described in U.S. Pat. No. 6,204,848, also
detracts from fluid conventional typing significantly and necessitates additional training, keys (for the

word selection) and finger movements (switch from typing to word selecting).
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in the order) is picked and the word is displayed up to the nunber of
keystroke inputs which is 2. D splay shows "tr" (no cycling is possible)
User presses another Keyl (total Keyl, Keyl, Keyl): No word is indexed to
key st jRkeion Getke RERIcKENybodf€ Bystentit! emulidsAIERTYE gém@p,ﬁ@adnafg@mfor the next
possi Eﬂvﬁntafsyl?g{ﬁﬁim"*f‘eﬁ fﬁ@hﬁ.‘" FOBAURINGh JodiSesd) 1 S Qeyl , Keyl, eygl , Keyl. The

wor d ree” h Irst in the order)”is picked and the word is
di spl ayed up to the nunber of keystroke inputs which is 3. D splay shows

"tre" (no cling i ossi bl e) User presses another Keyl (total Keyl, Keyl,
eyt . eyt weiiel

a word i ndexed to keystroke sequence Keyl, Keyl,
Keyl, Keyl. The word "tree" (which is first in the order) is picked.
Di splay shows "tree" (cycling is possible. On cycling, the word "were" wlt
be di spl aydte capgeptigsimple,hyubing multicharagtern keysigsepresent saveral charaeters (ipiterde

et aByBor R pELRE oy I SO 1 e pe SRR PRORGB RO T i

Foo; htlifveriafabadengihe Will pidk e fikst WO thaR isindexed Bt Kegétroke ydqubioe] fdm Kbyilt, Keyl ,
Keyl, Keyl, Keyl): No word is indexed to keystroke sequence Keyl, Keyl,
Keyl , weedfjbrargdsfabasey dat abase engine search for the next possible "future"
keystroke sequence, and finds none. There is no effect in pressing that
Keyl. Display still shows "tree" (cycling is possible. On cycling, the word
"wer e" w | Iif roehakaestpds ayord or vieyrdd matgh oraanestored far thekeystioke sequareeithenenbrd "t ree”
to be displ ayed agai Behi nd, the sinple concept is powerful intuitive
(it ab 2R HHTE SO SRR & KEysTosB i e o et hedrok 98 Bar
syst ergEdation slb Kbystrii@) isfochteti ARt he filshivdrd iridéRd\9the “Ritire@§frokd gdqlénceiignt Ui ti ve
text input node) Intuitive text input node is used when typi ng words that
ar e i pickerh dispiaying the nember dtchatagters, umiadhe numbeeefynputkeystioke.iligherd ateqioiedt ever

word |ibrar. u 0 iId.E d | Lbrar a e ny new words
e o B B eRe b Bl B8, BN okl AP ARERS A hed
If the word is not what the user intends, the user simply cycles through a list of choices, or if
the word does not exist in the word library, type in the new word via the predictive non-intuitive text
input mode (discussed later) once, and the new word will be thereafter present in the word library
database.

E.g. 2 (Using the same character assignments for the 6 multi-character keys in a VM reduced
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.

Key1 - QWERT
Key2 - YUIOP
Key3 - ASDFG
Key4 - HIKL

" Key5 - ZXCV
Key6 - BNM
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The intuitive engine intuitively deduces the word/s that a user is |ooking
for and presents them to the user. If the first word presented is not the
correct choice, the user will be able to cycl e (choose another word)

t hr oughvenfign PitiBStedBRAX idtS §tem hat BRiIaEs QN g}sp% rkaﬁging%nagyﬁgse cycle key
(or kemveﬁfaﬁéwn{fgaéw enT d'“lJl*aN?)hV}GHSjen at abase e rms the

intuitive deduction by arranglng the I'l st wor ds assigned to a keyboard
sequence in the order from nost recently used to |l east recently used or

not used (i.e. learning list), and for which patent rights are hereby
clainmed. This significantly reduces the nunber of tines users need to

cycl e| Kaystrake Sequdnee anount of wor ds | Weed(s)need to cycle through tg reach the

wor d ithev—want This alsg hel ps—t.0 Iuann the first few word choilces

pr eserff Ry K8t i n- 1ine wit h"e#¥e€ont ext of the current
conver—ma REYETIERY, Key! tal T WoT U$ gl used very of temma—particul ar
topi ¢l o di scussi‘on (the word will |be made to appear first in- gqueue for

t hat [dKeyd eyl dfeyl.dfey2,)Keyhideyhot i n|etrbrer topics (the word will tilhen be

r el egpted—behind—new word-choices) - 24/59 Invention Title: Reduced Keyboard
Syst ‘Tyﬁa}fbygwl ates QAERTY-type maﬂIB' ng and typi ng inventors: {Ng Edw n;
Ken Tan Chin Foo, Julfan OT Joo Seng The power of tearmmg—+Tsts and the
intuitive word database engine is that by ordering objects by their

r ecentYrespresdesiferije i nstead of other prior art nmethods |ike nost frequently

used sed ention is abl chleve two key

t hi ngs. éj‘&@?sl '2“%%8’6%’8#& Wage¥1h§f‘£é?sg engg%aeqrq?\ef %é the BEFtERTSIiR Nt ext of
the cofuugeS@ystoke SugBertl) whidhds REy1PKEA EREyE IKdya. THaSvdrdPre@f (wﬁlhﬁ‘lslﬂfs?ﬁ gheastantly,
thus reduci ng the anount of cycling required. The second is that frequently

used vRSdeLkis piekad agd thaywsrd is displayadiptte the cumberef keysirakesinputsiwhichdés tonver sation is
qui ckl V., that it would not be presented as the
first Zﬁv@mﬁgﬁgmfg%gnd'gﬁ%%{bﬁgs agai n reduci ng the amount of cycling
required to select the desired word. Character Library Database The
character |ibr ar$/ dgﬁap&iegﬁs used for predictive non-intuitive text input.
The chaPLREEFes apother fie¥L eyl the intuitive database engine is very

B s e et LEHEE

possible “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 which is 2.
Display shows “tr” {no cycling is possible)

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

No word is indexed to keystroke sequence Key1, Key1, Key1. Database engine searches for the next
possible “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 which is 3.
Display shows “tre” (no cycling is possible)

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

There is a word indexed to keystroke sequence Key1, Key1, Key1, Key1. The word “tree” {(which is
first in 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” o be displayed again)
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all characters used for the | anguage). Using any character library, a
character library database is easily built that indexes keystroke (not
keystroke sequence like the word |ibrary database), as per the assigned

mul ti 15BRIAGTHE: REANEd RGHodrd S ngmamh@ai&men Pinhbpirdhdafmgct er s
assi giednbQ: N Edﬂfﬁén@rézg@f belg idrE0ih Joo'Seh OC'g‘%'OH rg?tph

associ atlon g the associ ation a keyst r%ke and the previous character
i nput t ed. Thus if there are 6 rruftl-character keys as in the VM reduced
keyboard system and 26 characters total for the |language (e.g. 26 letters

for t Msentien to gress anaips ey (totah KeylKeyl- Keyd oevic Ky bet ween a  keyst roke
(rmftwo%ma@%s&edﬁsxaysm%s SoRad R Sayh SKey® Ke ¥, 1g¢'i@d£éb‘3s@§®‘i?ﬁ's@&nbﬁm In

this case, there would 6 nultiplied by 6 = 6 di graph associ ati ons.
The | daithe rexiossibid “fatyrell kdysigokd isgguepte, asdinds aoneomhere IStnh&tfecs trpressingth@tt ers are
nor e I'kﬁly to follow a particular character than another. Thus, the

I nven uses di graph associ ation, between previous characters and

keyst IRy stilPghoRs “tieB@YCiHEl pbédibld. be cfdiag, elvitird twicks” ilbbepRas Cydliag Whi ch are
25/59 Invention Title: Reduced Ke boar? System that emul ates QAERTY-ype

mappi rigotherdimeywyill gayse tha work “tiees to %Péﬁh(ﬁ‘ﬂlagﬂ'@n Tan Chin Foo; Julian Oh | oo
Seng assigned the characters in the character |ist assigned to a keystroke
or nmulti-character key. In this way, when a keystroke is inputted, the
charact er |Behindthe sihiglexdumeapt isaidoderfl irtuitve databasetenginelihgr empanceatheoci at i on

bet ween t he keglstroke and theagr evi ous character inputted and then present
the ciPgHermpace of theseduced keybogsd mangintgjtivedextinglt i graph associ ation. E. g.
3 Exanpl e of how di graph association is used for a VM QNERTY reduced
keyboard system Assune that the character assignnments for the

mul ti-character keys are Keyl - QAERT Key2 - YU OP Key3 - ASDFG Key4 -

HIKL Intuitive 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 library 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 be able to cycle (choose
another word) through the other possibilities by using the cycle key or reverse cycle key (or key

combination).

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 list), and for which patent rights are hereby claimed. This significantly 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, whereby certain words are used very often in a
particular topic of discussion (the word will be made to appear first in-queue for that discussion topic)

but not in other topics (the word will then be relegated behind new word choices).
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Key5 - ZXCV Key6 - BNM They are thus 26 characters in total and 6
mul ti-character keys. This would nmean that there are 156 digraph
associations in total. The character database that is built could then | ook

' I " ERYY_H e associ ati on
l'i ke (mheatien Title: Redi@d Keprard System A eﬂﬁulateKQWERYY—gépcij n‘icdﬁglrng'aﬁd ?Pfﬂg

bet weahventys NeGidRin; K& Tah CHfFod? JUHaf DhQoFSenpNPUL E€d cte x"): Digraph
Associ atéiﬁon ar a::nt ers a, Keyl lrI tl g?%t?vﬁ"?, Key2 ilulylplo a, Key3

dislalflg a, Key4 hlilklj a, Key5dzi cldvi X ba, geé? ?i m Ph :) Kelyl t
leltlw /59 | ti, Title: R ced, Keyboard, System t hat enul at es

[JI\EREI'Y- t 3 péﬁ}?\fﬂﬂ rnrfé %gﬁﬁf'%tq'% %‘H@;E‘e I"FHE);té’lét‘”@Fds‘?a LRGN s thet by pederieg-ehiectsoo;

Jul i anpyheil reuntrRBDofisaddnstedalol btHbrkivr arﬁnmﬁ%%k&ﬁig&?ﬁéﬁn% usbF % ﬁ!)é"ln b Thus,

if a user inputs or selects the character "a" an resses key 1, the
char aceogymonly'used,thel igventiondsabietoadhiewedwol keythingse Oné isrtisdt obsoyreveidsrteatareng t Io
digra l.ALLO | ). |f the user resses .the cycle ke cycle

f g?mﬁ%férﬁlzg%%l?}ghﬁ (%},"t%ﬁg K@% § ?%Y"Esﬁié‘w aﬁ%abg? obg r?Feéar,'te&r? ﬂtbq e Bytg? Es{t 'ﬁ'él\é" har act er
"t tthes rebairgatiecansount of cydlifg requifed, TheWecondis that flequentiflused WBRR Gt ¥R not and
sequentially. As it can be seen in the exanple, Key2 has a different

di gr aﬁﬁe‘ég‘&?%’ﬁmnﬂﬁﬂpﬁmﬁ renvgrsatiands quicklymayed dewrcthe lisodhat it would naiyher :ad t g_

t he di ks felwQibrd ] | ' C ter W nthis
exanpl Fgé&?%g%? gf[é'? ts? " I’dll ého%i,ta% HQ%Fé/ﬂwga%g:tﬁﬁéﬁaﬁgg\fp@hg%qﬁ'ﬁe&mchar acter
of " a"seleahthé desirbdwbrdt t er " 0"

Character Library Database

The character library database 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
uses the character library for languages used on QWERTY or QWERTY-type keyboards (i.e. listing of
all characters used for the language). Using any character library, a character fibrary database is
easily built that indexes keystroke (not keystroke sequence like the word library database), as per the
assigned multi-character keys and the digraph association with the characters assigned to the multi-

character key.

Digraph Association

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 letters for the English language), then each association between a
keystroke (multi-character key) and a character is called a digraph association. In this case, there

would be 26 multiplied by 6 = 156 digraph associations.
The logic employed by using digraph association is that some characters are more likely to

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

previous characters and keystrokes, as an index key for the character library database to which are
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is nost likely to follow a previous input character of "b". By indexing the
character |ibrary database to digraph association, the database engine wll
nore accurately predict the character required by the user, when the

anbi guiﬂ%?-tiéﬂjﬁli::'lféaﬁéeaqgl{ ted tha%ﬂﬁlﬁ@é(jzvt_mqﬂqu%dfgmglafmybmgui tive text

i nput e NREdRiH ke n‘%ﬂvﬁ W%I&W@h%&%@ int difcti Ve non-intuitive

text | nput l.r'm e are selecfed using the tapfand-cycle nethod. As can be
seen in E.g. 3, the user first taps on the nulti-character key, and he is
presented wth the first object for that d{érrﬁl h assqci ati on ‘%nd

keyst r#rigned the pharacters,ijthe qharacterfshassigned 9@ kystipke, gy fputi-chagagier (RYein 18 oceeds
Wi th Cwn%,!,wna]é YOk idd ifutibd, e chalaBHer lihiy GatRta8e KB RiferérRY & 1hE dighéph € key (or
key conbi nation). The user accepts the character being selected and

di spl agssdcidiipn petweeri the keystyokenand the pedvious chasactet inputtadand dieapresenttiteadharacter

punct jon or inputti any. character, characters, word, nuneral or

obj ecﬁg Q%Qﬁdqrﬁ{}gﬁf?r&ﬁaqﬂg{q\{)ggsaggla'ilp@ed Keyboard System that - enmul at es
QNERTY-type mappi ng and typing Inventors: Ng Edwi n; Ken Tan Chin Foo;
Julian Oh | oo Seng The tap-and-cycle nethod is superior to other

unambi guousE-gi¥ Example:af hew digrapl assopiption issed & a MM QB’EBM redyred keybgrdvet hod,
wher e %’sté er repeatedly taps on the sane nulti-character key to sel ect

t hr oug € character |list assigned to the multi-character key. This is
because when 2 subsequent characters to be inputted are assigned to the
same mufti-character key, the nufti tap nethod nust either enploy a tine
del ay éﬁ?“?‘ﬁgiat?'r‘ﬂﬁ‘?@?t%’ﬁyﬁ?'%"%fPﬁﬂe ylEharastenkeyd P act er key agai n woul d
yield a new character instead of the normal cycling function, or the user
must press a character acceptance key (to accept the first character)

bef or eKepif-tIAQWERIDpi ng t he sane nulti-character key again for the second
characger.J%ﬁhe tap-and cycle nethod, a user typing 2 characters that are
assign @20 e same nmufti- character key, sinply taps the nufti-character
key, cKeéyse ASDFG the cycle or reverse cycle key, and then tap on the
nmufti-character key again and cycle with the cycle or reverse cycle key
agai n. KodetKls no need for the inplementation of a tine delay or

char ackg}ys 3egpt ance key.
Keys — 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
“I" are separators and “x”, Key"y” is the digraph association between keystroke, Key"y” and a previous

inputted character, “x"):

Digraph Association Characters
a, Key1 ritjalejw

a, Key2 ilulylplo

a, Key3 dis|alfig

a, Key4 hiiklj

a, Key5 zlejv|x

a, Key6 njm|b

b, Key1 rleftiwiq
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associ

| nventors:

BNM
P S

character “r’, the characters <, “q", “e”, "W, ', ..

R

Edmdn;_
sH8ctE 1R 'chéra

aracter assignnents

Ken Tan Chin

| i st

%5&%%5[ , he wou

“§§mﬁﬁkp

enmul ates QNERTY-type mappi ng
Foo; Julian Oh | oo Seng E. g.

Ne ,ﬁﬁ%ﬁﬁq»keyboard
?Fe %%ﬁﬁt?éc aracter keys

As it can be seen in the example, Key2 has a different digraph association with the previous

inputted character “a” compared to the digraph association it has with previous inputted character “b”".

In this example, the letter *i” is most likely to follow a previous input character of “a”, while the letter “o”

is 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-intuitive 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 E.g. 3, the user first taps on the multi-character key, and he is presented

with the first object for that digraph association and keystroke. If it is not the character the user wants,

the user proceeds with cycling through the list using the cycle key or reverse cycle key (or key

combination). The user accepts the character being selected and displayed by pressing any multi-

character key, spacebar, symbol, punctuation or inputting any character, characters, word, numeral or

object.
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previ ous input character "a" is: D graph Association Characters a, Keyl
ritl gl elw When a user selects and inputs the character "a" foll owed by
pressing Keyl, the character "r" would be selected and displayed first. If
the usgfenfidifTife: Reduded Keptiid Syéiam et Sfulates o_wm%q)gﬁnﬁ ik aRYtypiRg €SSi ng any
mul ti -iGRAIRE rEdWKeﬁ%%ﬁﬁ?oo; R OhjoPSEE! Ut IOn o %puttlyrné any

character, clfaracters, word, nuneral or oBject. The character "t" would
then be noved to the front of the <character list corresponding to the

di graph assgci ati on a}nd keystroke. In this case the character |ist

cor r espondi N WRsa7dRyYCIa Meof i syRerigr fopthes Wnambigurys multi:gharagter key iagyt ethod pyt
char agjig fhe ruiti-48 Hethol GWHeREa udePrepbalediPiEnd S th?bﬂﬁ@ﬂﬂti@ﬁéf?&ér@%{( kefebiar acters
a, Keyl tlrlglelw 29/59 Invention Title: Reduced Keyboard Systemt hat

enul atthroughistharaciesdistrmagigried do the dhultiychanacter Ke/Ehist io becausdowiied B subselfeent Tan Chi n

Foo; Julia | 00 ng, Sefti up. the Djgra spci ation aracter

Li br ar%‘aﬁg{gggéggm?g{%gﬁ% W@geﬁﬁéhe%qu?h&&@%b@r ‘5? Hlﬂh"t%%@é%g ™n, the
char acéier dmpidyal timettibla 38 St iotti-tdbiy o the sams ﬁﬁllti&ihhl@&eﬂ@g lagaiP Ro@dfibldy Set - up
in the beginning, before the |earning engine sets in, by arranging the
char ac'!@r‘g‘aiaﬁtef Reteqdof thedtoamal pycling function.@ethe ysermyist pressragharapteracseptanigr act er
to le . . LS . . LS nost
commor ey (B RO g Rhactel Boro G RBSAF e sank Ryl BRRI7 Ay B,

r ef er esecerdi chamttesti c. By using a sinple conmon letter used list to set-up
t he database, the process of setting-up the database would be nade very
sinple, fast and effective as all character list related to the sane

mul ti-charg I ey pation.
Di graph asgg’gtg%is%ané@me Inﬁtr%g' %‘%tﬂelr ?ﬁag%%%ag%@%gﬁe ?%leg‘ﬂlgﬂ{g?g%% er lg{ér ni ng
engi nechagastepkeynsimply téps theanuithchasastee kay, cycletwith thieraytle shrevarseyeyalg key, GAEREN)

char aceeph BetiRpatadRy s i Rle i R0 bR BmprB il EBuTiRET Qo

need for the implementation of a time delay or character acceptance key.

Prior art methods for unambiguous text input, using multi-character keys, uses multi-tap, two-
stroke or multiple-stroke interpretation, like 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 preferred embodiment is with
the tap-and-cycle method as cycling (namely the cycle key) 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 whenever a character is selected and accepted by the user, the
character moves to the front of the character list for that particular digraph association and keystroke.
Thus, for each digraph association with the keystroke, the characters or symbols assigned to the
same multi-character key (keystroke), are arranged in the order from most recently used to least
recently used or not used (i.e. learning fist) for that digraph association, and for which patent rights are

hereby claimed.
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For setting-up the digraph association character |ibrary database, there is
no difference in the ordering of the character |ist assigned to a
nmufti-character key, between the different digraph associations with the
same ' I g i | hikdre char act er
I i st vﬁﬁﬁ&ﬁ?ﬁéﬁ?&ﬁa&@%ﬁﬁ? ﬁ{s %@}Eﬁgﬁhﬁ%ﬂ%ﬂn{m%e ﬁ@g@ﬁ%%‘grtg%é er or object
i n the lT'anguag o0 | east conmmonl used character or object in the

| anguage. Prior art nethods that | ook into prefix association, as disclosed
in US Pat. No. 6,219,731, is  tied very nmuch to mathematical statistics
and probabi 15-8-¢ Exafgle af haw the lerwingepaigawerks for 2 MMQWERTY reduged keyboatdci at i on
and evesttFrﬂ.Si tional considerations. Al of these increase the burden for
storage”of the database, as well as the logic enployed to utilise and to
set-up the database. The present invention sinplifies and optim ses the
entire process for, both usage and set-u b aving the character library
dat aba s'fm%i'at(tgeweﬁf’@?'%‘ "ﬁg@'é'ﬁ'ﬁw&?rﬁeégﬂsaigprefix) and ordered from
nost recently used to | east recently used or not used (i.e. learning
list), by means of a character |learning engine. In the preferred

enbodi rifewt ; QWRBTchar acter |i brary dat abase not only retains the very
powerftﬁ [gggﬁ;ive nature of digraph association, but is also capabl e of
bei ng irﬁyr ov wi th every usage and/or personalised to 30/59 Invention
Title: kpgduaspDFr&eyboard System that enul ates QWERTY-type nmappi ng and typing
| nvent or s: Edw n; Ken Tan Chin Foo; Julian Oh | oo Seng the user by neans
of the ¥¥ArHéfler | earning engi ne wi thout any heavy enphasis on statistics,
probabikd'ygyzgévpernut ation. E.g. 5 Exanple of how the character library

dat abase,” for di graph association, could be set-up for a VM QAERTY reduced
keyboarkKeysy8NMn Assune that the character assignnents for the

mul ti-character keys are Keyl - QAERT Key2 - YU OP Key3 - ASDFG Key4 -
HIKL Key5 - ZXCV

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

previous input character “a” is:

Digraph Association Characters

a, Key1 ritiglelw

When a user selects and inputs the character “a” followed by pressing Key1, the character “r"
would be selected and displayed first, if the user cycles to the next character “t” and accepts it by
pressing any multi-character key, spacebar, symbol, 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
corresponding to the digraph association for Key1 and the previous input character “a” would now be

re-ordered to:

Digraph Association Characters

a, Key1 triglelw
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Key6 - BNM Assune that the nost common used |letter arranged to the | east
common used letter is: ET,AQ I,NSHRD L CUMW
F,.GY,P,B,V,K J, X, QZ Since for the set-up, the character list is only

depen : ' i t dth
B et e s e R R e T

I niti gra associ ation character Iibrary database would Iike (where
"I" are separators): Digraph Association Characters a, Keyl eltlriwlqg a,

Key2 oli] ulyl .a, Key3 alsldlfl A ev4d hillkij a, Key5 clvlixlz a,
Key6 @Wﬁ”éff@é@"?ﬁﬂ/@éﬁ’@ﬁ”?g‘?’ﬁgg’mgé%bﬁyboard System t hat enul at es
QAERTY- 1 Y Do BBttMSd e BoWer in/iiking Yigrdgh\48&0ciich, tHidh&dvbribra\Fdbtabase foPdigrabio O;
Julian Oh Jgo Seng g, Keryl edlgt Ilgrrlﬁ\;':lll q b,I Key2 ol il ul §/| p ;, Key&;:arcfﬂ\il)l Xi z
z, Keypésociatiorizoulibe sasilTietrupdn e beginpingobeforp die learaing engine selsdn. K¥ aaNGHB a wor d

I nputted,in predjctive nqn-intuitive text node her | h

Do M otafotBls T i bt A8 o, Mgt o IS chon 6% cnb B g el b BREET,

| i br anet ofl oheddisiSin thd18nduligd. T6ib Aiost dofimon fledter dsed Hist colldb@stitsinietl eakilyan wey d, are
I ndexed to keystrokes on&§ (no di graph association) as per their

assi gibraigrtedoprefaignced sialstic- By waing a saiplagayenon leftet yred ligf to-set-up te dalghdg; Hent of
the r s | £ O Lalison are
| ar nPrOSSH oSSR o GafaHebluoliBE REdSYeny 1RbI5, it R AR sl SRRLIGHLO T
first relted tahessnexhulthchvanactbr key would becthle same, regardless of digraph association. Digraph

association will be optimised later with the character learning engine.

An example of the characters in the English language (QWERTY) arranged in order of most

commonly used character to least commonly used character could be:
E,T,AO,I,N,S,H,R,D,L,.C,UMW,F,G,Y,P,B,V,KJ,X,Q,Z

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

used character or object in the language.

Prior art methods that look into prefix association, as disclosed in U.S. Pat. No. 6,219,731, is
tied very much to mathematical statistics and probability, and also linked to various levels of prefix
association and even positional considerations. All of these increase the burden for storage of the
database, as well as the logic employed to utilise and to set-up the database. The present invention
simplifies and optimises the entire process for both usage and set-up, by having the character library
database tied to only digraph association (levei 1 prefix) and ordered from most recently used to least
recently used or not used (i.e. learning list), by means of a character learning engine. In the preferred
embodiment, the character library database not only retains the very powerful predictive nature of

digraph association, but is also capable of being improved with every usage and/or personalised to
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lists (see section Cycle and Lists). The character |ibrary database, for
first character of a word, is built froma first letter frequency |Iist,
conprising of all the characters in the | anguage and how common or

fr equedvehtiont gy RédiRed!REBoRE Systénfthbt dnfillatésT@IVER N lypOna T@P H%jirﬂ t the
efirs

char a@ﬂv@ﬁtoésﬁ HOWR Keh C‘hlﬁ%ﬁ‘-ﬂhhdn@lﬁ‘ Feher keyS et ter
frequency | coul d be easily obtalned in“any preferred or referenced

statistic. An exarrpl e of the characters in the English | anguage (QAERTY)

arranged | order orrm)nl d fir t charﬁct_er of a word could

be edser 'Wa"B" c ractgr e,s_trmqglenén olut any gy 6P ﬁSlswst@stu@, J K P,V
r&ab,ﬁ*gp@mh&dﬁf how the charact er | i brary database, for first

char acter a word, could be built for a VM OAERTY reduced keyboard

system 32/59 Invention Title: Reduced Keyboard System that enul ates

Ul 1 an O s S SAn e B hE ffhcan D i Pser 6 A oo, Bl BB

rrultrfarranMQWERTkeydhcad Keybdery ysterfMERT Key2 - YU CP Key3 - ASDFG Key4 -
HIKL Key5 - ZXCV Key6 - BNM Assune that the npst common used first letter
of a word arranged to the | east conmmon used first letter of a word is: T,

'(I)'heAcr%%‘er%tg%wp%‘raa%mf%sayng'ase Hem ?‘?’E{aﬁh élygcteroef Ue \erg aoulvd |Xbo§
like (where "1" are separators): Keyst roke Characters Keyl TIWRIEIQ

Key1 - QWERT

Key2 - YUIOP

Key3 - ASDFG

Key4 - HIKL

Key5 - ZXCV

Key6 — BNM

Assume that the most common used letter arranged to the least common used letter is:
E,T.A,0,,N,S,H,R,D,L,C,UMW,F,G,)Y,P,B,V.KJ.X.Q,Z
Since for the set-up, the character list is only dependent 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):

Digraph Association Characters
a, Keyt eltirjwig

a, Key2 olijulylp

a, Key3 ajsi|diflg

a, Key4 hiljkelj

a, Key5 cjv|xjz

a, Key6 nim|b
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Key2 OI11YIU P Key3 AIDISIFIG Key4 H LIJIK Key5 CIVIXjZ Key6 BIMN
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 ilrwtronrmléﬂkeducem bbad Spte m@deiwlafelmmtma Oaping dnidfpingchar acters of
a Wor ghybheke: Ng ngl'egﬁ"@mn ob%ﬁﬁnr@h 0%en grﬁesses of t egccyCI e key.

Al ternatives the t ap- and- cycl e net hod ouId be enpl oyed, |ike the two
stroke interpretation, for the first character of a word input, which

i m ts—the maximun nurb of keystrokes-toidentify an unanbi guous

char 2&t¥8¥1 33/59 | nvent i Dﬂtl’i"l"ﬂl e: Reduced Kgyboard Systemthat enul ates
Q\ERTg: TTEppT g —and @“ﬂg frivertorsT—Ng Edwi n; Ken Tan Chin Foo;
Julian’ | o0 Seng to twp strokes, with the [first keystroke sel ecting the
charact.er |list and the sgpcond keystroke identifying the actual character
in th i iqent of the reduced keyboard
system=is for only the t ap- and-cycl e method to be inplenented, as this
redu¢es thetearmng curye and —confusiom fdr the user, and since cycling
i s allr'eady inpl emented tphroughout the system the tap-and- cycle nethod is
t hus mKdySnore in synch weivlkizt he reduced keyjboard system than any ot her
unamnp } . ot n-lntuitive Text |nput nethod
Wiend¥eXe¥8 new word that | BB¥ not exist in the current library is required
to beemntered,—or—shoutt—the user choose not to use the word library

dat abase, the user will need to switch to predictive non-intuitive text

| nput Airskieharatler ef a Monrfone sinply by pressi ng and- hol ding the predictive

non-intuiti assi ned key., To s |nt ve text input
tode. " pr es < SEa MRt FaERE R Bhired ROt o EEhe st B AR, ol ng
mul t i -dighabhAesdRiatidrPathére is mRIPr&iods EhardieR inpltgdhar acters (letters), a user

need only press the key that contains the |etter he wants and the

predictive lféjﬁ‘ﬁeﬁb%f?,@e'é'h’gmabﬁﬁ% thegsharrctertist, for firstcharagiewsof @ wordnhare indexedndexed
tot h?o K&)éﬁékgg gﬁiy (nfordfﬁ'?apﬁ agéﬂcia{lon‘f Q@ﬁ&%e‘ﬁ' &J;A?ﬁe% % t%trﬁlm—cﬁ\%rac%p Qeys inthe

preferred embodiment of the reduced keyboard system, character lists with digraph association are

learning lists while character lists without digraph association (e.g. first characters of a word) are fixed

fists (see section Cycle and Lists).

The character library database, for first character of a word, is buitt from a first letter frequency
list, comprising of all the characters in the language and how common or frequently they are used as
the first character of a word, and the character assignments to the multi-character keys. The first letter

frequency list could be easily obtained in any preferred or referenced statistic.

An example of the characters in the English language (QWERTY) arranged in order of most

commonly used first character of a word could be:
T,0,AW,BC,DS,FMRBHLY,EGLNQU,JKPV,XZ

E.g. 6 Example of how the character library database, for first character of a word, could be
built for a VM QWERTY reduced keyboard system.
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if the first choice of letter is not the correct one, to cycle through the
other letter choices by using the sanme cycling key or reverse cycling key
(or key conbination) used in intuitive text input node. This is as per the

t ap- affledtioh ThieTREYRE K %B&@S seeROthi erfuldtddi QWERS/- gFehinﬁpﬁiﬁgaénd )?ﬁhguser need not

be wo 1t dwih-ne gfthgn llidnOtRaisened to the 'same mifti™-character
key. grﬁﬁfgerpgs?wrrp yntypes oneqmljntl -charg!}ﬁter key, cycles with cycle key

or reverse cycle key (or key conblnatlon) i f necessary; and types anot her
mul ti -charact er ey % It| - h‘&‘yact er key or another, cycle
and r &pupet #H@‘%‘ﬁéﬁ'ﬁbﬁ'ﬂ"@%’f‘%@f 8"‘&’ iPhacter kYR 8% or the user for a

mul ti-character keystroke, is predicted by the predictive database engi ne,
and is derived fromthe first character of a word character library or the
di gr aylad@WERAtL i on character library, depending if the character inputted
i's thgege_r% Ehar acter of a word or not. The character |ibrary database
engin ﬂ s the appropriate library, indexes to the 34/59 |Invention

Ti t | exejeda8DFE Keyboard System that enul ates QAERTY-type nmapping and typing
| nvent or s: Edw n; Ken Tan Chin Foo; Julian Ch | oo Seng correspondi ng
keysthGK"e' di graph associ ati on and displays the first object or character
in the, ¥1§ opg&ppondi ng character list. E. g. 7 Exanple of how the word "abba”
is typed in predictive non-intuitive text input node. Assune that the

char akegs —BNMI gnnents for the nulti-character keys are Keyl - QAERT Key2 -
YU OP Key3 - ASDFG Key4 - HIKL Keys - ZXCV Key6 - BNM Assune that the
character |ibrary database, for first character of a word, to be (where "I"

are separ aglnf that!fiRymbst 8fimEd\Hed Gisblbfior of €Wbrd hird¥dat i #k least common used

first letter of a word is:
T! ol AI wl B, C! D! s! F! M! R! H! '! Y! E! G! Ll N! Q! Ul J! K! P! V! X! Z

The character library database, for first character of a word, would look like (where *[” are

separators):

Keystroke Characters
Key1 TIWIRIEIQ
Key2 oY |UIP
Key3 ADISIFIG
Key4 HILWIK
Key5 cIViXiZ
Key6 BIMIN

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 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. Alternatives to
the tap-and-cycle method could be employed, like the two stroke interpretation, for the first character

of a word input, which limits the maximum number of keystrokes to identify an unambiguous character
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Key2 O | 1Yl UIP Key3 AIDISIFIG Key4 H LIJIK Key5 CIVIXIZ Key6 BIMN
Assune that the digraph association for the precedi ng (previous input)
characters "a" and "b" to be (where "1" are separators): Digraph

ﬁssgcmkﬁt%g THiR2 R@diwké*d ba@ég‘ m thhtténmléféstWEkﬁﬁtyb@ma;ﬁintgoamjﬁd%e: Refluced \g
eybo S ; QUER E?i.‘ RkendBpPpPi Ng and typing nvent or s:
Edw n?‘{"%gn T’ggﬁa(‘:,'f:l n elgoo; Juli gn Oh ofcg))SSelrl a, Key2 ilulyiplo a, Key3
dislaiflg a, Key4 hillkij a, Keyb5 zicivix a, Key6 nimb b, Keyl
rleltiwg b, Key2 olilul pl b, Key3 alsid|fl b, Key4 hillk]j. b, Key5
Ci V1 xS wgtoesy i e i ey le ssobtras watpste it LIS hpeond ovpifdehtging
char a&iegarctuai‘cnaraw il thel dhBrakiof 1L, TRE BrofFrb@bmBdirfent\Br thb feBdted kbyoardisiiéhy | S
used and the first object cross-referenced to the keystroke Key3 is the
char adsferoniythe Bp-spd-ayclesheshad to he infrismentedgasi this pasluedsithecledroing sirveand his i s the
char 2 Gbritlision 1or the der, 4 Lifce cgyc %gli'ssa(?rrea Onr%;salercr)ignted throughout the system, the tap-and-
cycle method is thus much more in synch with the reduced keyboard system than any other

unambiguous text input method.

Predictive Non-Intuitive Text Input method

Whenever 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 library 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 only 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 library database. and
if the first choice of letter is not the correct one, to cycle through the other letter choices by using the
same cycling key or reverse 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 multi-character key. The user simply types one multi-character
key, cycles with cycle key or reverse cycle key (or key combination) if necessary; and types another

mutti-character key, be it the same multi-character key or another, 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 fibrary, depending if the character inputted is the first character of a

word or not. The character library database engine searches the appropriate library, indexes to the
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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 object cross-referenced to the
di gr apRerdh TRle2RediRePKey b $Systent st AR QWERTY ypDinggpirpyand b “an”
(cycl yigntbs: R E@yi@:@mﬁgﬁm FRLSARATOIFISE SEnd( Sy ONCe D spl ay "Shows *ant

(cycling 1's possi er presses cycl e *key again Display shows "ab"
(cycling is possible. Cycling another tine will cause the characters "an"
to be displayed again but since .this s th haracter the yser wants, the
user GUEESPUKINGeypRke arirapt pesociarion ang clspiaveite fist soletancharciani e, | Reduced

Keybo%&sgyﬁn%rg}] R&by gl at es QAERTY-ype nmapping and typing Inventors: Ng
Edwi n; Ken Tan In Foo; Julian Oh | oo Seng User presses another Key6

(total Key3, Key6, Cycle, Cycle, Key6): Since the character "b" (for the

previ Qus,character input).i.s .select.e n . | ting another
(t hi s%'%ﬁ%?‘%’ﬁ‘?é?ﬁ’*ﬁh?‘ﬁéb bk d%{yg?‘} p ?fse?'%v&ﬁ%ﬁ'ﬁ%"ﬁ%ﬁ%’é’*P‘&“?ﬂ?é- di gr aph
association for Key6 and the previous input character "a" (i.e. a, Key6),
the character |list for the digraph association is now reordered by the
char adsume thaithe shgrasepassignmpiniosthe muticharagiepkey 8%, Key6 bini m as character
"b" is now the nost recently used character in the character list for the
di graph association a, Key6. Since this input is not the first character
of a Weyik QWERTdi gr aph associ ation character library is used and the first
object craoss-referenced to the digraph association b, Key6 is the character
"n" Di'@b"?'a IQRows "abn" (cycling is possible)

Key3 - ASDFG
Key4 - HIKL
Key5 - ZXCV
Key6 — BNM

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

separators):

Keystroke Characters
Keyt TIWIRIEIQ
Key2 olllY|UP
Key3 ADISFFIG
Key4 HILWIK
Key5 CIViX|Z
Key6 BM|N

Assume that the digraph association for the preceding (previous input) characters “a” and “b”

1o be (where “|” are separators):

Digraph Association Characters

a, Key1 ritjalelw
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User presses cycle key once D splay shows "abm' (cycling is possible) User
presses cycle key again D splay shows " abb" (cycling is possible. Cycling
another tine will cause the characters "abn" to be displayed again but

Si nce 1dyBition Thle: REJUCEPKGBERA Ssth ﬂ%mdm&t(ﬁwkﬁeyﬂéﬁﬁp d¥pidgo type the
t ; 3 6 | | Key®,
! ISR e S O P (11 (2 Ol e

ce the char ac " (for the previous character
input) is selected and accepted (by inputting another (this) character) in
the character list corresponding to the digraph association for Key6 and

t he ﬁr'&)ﬁzous i nput char Ludslo b (i e. b, Key6), the character list for
the dh —assocratTomr S| TEeUTdeT eu' by the character | earning engine
from ?7%%8 | nvention Tit]e: %duced Keyboard System that enul ates

QNERTY; Kayge mappi ng and {Rpkiing I nventors: Ng Edwi n; Ken Tan Chin Foo;
Julian Ch loo Seng b Key6 nimb to b Keyd binimas character "b" is now
t he rr@sK°M5ecentIy used c%HP'&'éter in the charlacter list for the digraph
aSSOLIac'jlké b, Key®6: Df"lltﬁ‘rrfl.] g s Trput— s mot| the first character of a word,
t he di grdph associ ation acter library isl used and the first object
crosq-b; Kérenced to the ¢ietiwinph associ ation jb, Key3 is the character "a"

DsplagL.shoms_a,bba._(_c_y,LirngM_;‘s_passi_bLe)_User presses spacebar to accept
wor d.| Bt Ke¥he user inputs|PHEPHord "abba" agdi n using predictive

non- it REEI Ve text T put kiR KEYSt Toke —seguence woul d then be Key3, Key6,
Key6, ))? (total of 4 ka?sltﬁgkes) conpared [to the first time which was

Key 3, bKEg;@ Cycle, Cycleihidy6, Cycle, Cycle Key3 (total of 8 keystrokes),
becauyseof the reorderipg of the character Jists for the 2 digraph

assodiak®¥ns by the char REWRRE | earni ng engi ne
b, Key6 nimib

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 keystroke Key3 is the 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 Keyb6 (total Key3, Key6):

Since this is not the first character of a word, the digraph association character library is used and the
first object cross-referenced to the digraph association a, Keys§ is the character “n”

Display shows “an” (cycling is possible})

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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(provided that no further reordering was done to the 2 digraph
associ ations). Behind the sinple concept is a powerful predictive database
engi ne that enhances the performance of the reduced keyboard system and

E)IrD reg:j clthr@% -lq}tdygﬁ& ecﬁﬂhﬂ% emtila QWER‘T?—@@QIE thbn@gpiagwase Engi ne

Not e that the predictive
char aclf‘\%eln |ne cou‘% Illg ané dat abase engi ne as the

intuitive word dat abase engi ne, but | ust described or terned differently

because of the differences in nature of its tasks and functions. In the
pr ef er Ussd pronsas@notbertkey® dotaliteys.iors, QVQP&VPFn'geVFB the sane engl ne,

col |l ec m gi ne. 38/59
 mvent PO U ooty (G5n6 BARahaflll PRt pobtied dridshospie Ybe. mappi g
and tygnditir (this)\chaactery in th@ctﬁch@ten hst Kﬁrrasirondm@ltn the Bigeaph asoriationder K argbth@
Predictive nonlntwtlvete ut no e i.s typing

wor ds  Prewipusiprut phsracies °g - a, B'?aé? 'Jﬁ?"o{grée ‘ggr\é\{f}h ‘f?]c'asl{g% g‘ﬁ t he

char ac gbni Nstead of the word |ibrary database.
The us];ee(rBtheyége %fynCh?ég@aoa%ﬁn%gnwl ng characters unanbi guously through a
nmet hod know as tap-and-cycle. V\hen a user presses a multi-character key,
only jaracter key will be presented
to th¥ad§°§f5 The power of Ti'ﬂg’ predictive engi ne is that it can

predi CgpTvery deduce whi ch character/s to be presented to the user first,
unl i ke nost unanbi quous nulti-character text input methods that always
present, Kdy8 character |istblilm a fixed order. |The di sadvantage of a

pr edi ¢t-ive—engi-re—behird—bnranrbtguous—att-t+=character text input is that
touch typing is not fully possible, but the huge reduction in key presses
Wi 1 Qs endrdlie? 9 NN tBE mb&eceBf ised Etaeacter in théehardeter list for the dignapbh t ype. The
predi ctive character database engine perforns the prediction deduction by
ar r angiapgpciation a, Keyf: of characters assigned to a nulti-character key, in an
order dependent on the digraph association of the characters assigned to
the nulti-character key and the preceding (previous inputted) character.
The or difce &fis inpA Isawt e irst charactet bia veordiehe digraph assediatioe charadtey libreyds useder t he

precedi ng character to |least, rec ntI use Ipwl ng the
prec edlﬁﬁgﬂ\eﬁf%(?'i’l%ﬁmﬁ?iﬁﬂ'?rﬁﬁ‘j todhe digraph gssoqia '8"[’ lﬁeg& r'#ﬁ?gq'lafaé Thi s

signi figg @}%Is}{o‘,@sﬂq&@?&cﬁr@%&ﬁg@y of times users need to cycle and also the
amount of Characters 'the

User presses cycle key once

Display shows “abm” (cycling is possible)

User presses cycle key again

Display shows “abb” (cycling is possible. Cycling another time will cause the characters “abn” to be
displayed again but since this is the character the user wants, the user goes on to type the next

character)

User presses Key3 (total Key3, Key8, Cycle, Cycle, Key8, Cycle, Cycle, Key3):

Since the character “b” (for the previous character input) is selected and accepted (by inputting
another (this) character) in the character list corresponding to the digraph association for Key6 and the
previous input character “b” (i.e. b, Key6), the character list for the digraph association is now

reordered by the character learning engine from
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need to cycle through to reach the character they want. Thus, making
non-intuitive text input node typing predictive. D graph association works
because anong all the characters assigned to a nulti- character key, sone

of t hehwerkihaalee RediREEKABOHRd bystedt ﬂ‘latté?fllmfté?sc@ﬂgl{'ﬁf- mdp nput t ed
char a‘fﬂv@r’itors.tlh Ed\&lh‘el(éﬁtggtﬁm l%ﬂ‘*uﬁé?ﬂ%iob%%ﬁ hOOdgypé Coﬁgi?ﬁgmgul)dat ed by

t he database ngine. In the preferred enbodi nent, before any digraph
association is learnt, the database engine arranges the character |ist of
each nulti-character key and its digraph associations, based on any
statistical analysis of the characters usage for that particul ar | anguage
(e.g.|bBdmybi sh for QAERTY| njibyboard), fromthe nost commonly used to the

| eastl—comrpply—used—Wheh-no—di-graph-assecidtion i.s present (e.g. first
chara®er of a mord) t he database engi ne arranges the character list of
each*@ﬁkyb character Key[p ed'on‘any Stattijstical analysis of the 39/59
invenption Title: Reduced Qevboard System that enul ates QAERTY-type mappi ng
and typing inventors: Ng Edwi n; Ken Tan Chin Foo; Julian Onh | oo Seng

O a5 ik P B 4 B B Sl A 2o

first skfcladnd, RKeygor ds. Wien a character, word, or plurality of objects is
formed in predictive non-intuitive text input node, by typing a
non-textual character or inputting an auxiliary function |ike spacebar or
carri racter,
vord oitesitiFinli finol 8 s ARERP oS Indbirpotf EScerb e I (o 2° 1
does mad mx:rssbbjooncrbbsaremrﬂed folitiecdigrapt dseodietion bHey3 &ahd dwakueteatd’ omatically
added to the word library and the new word will be thereafter present in

t he M@'W.SB%%9bhfa£°xﬂ'ase§m§'hﬂe)t hese designs and processes hel p make
predictive non-intuitive text input faster, nore user friendly, and even
predictive. Admttedly, predictive non-int uitive text i nput is much sl ower

t han iUsewpresseespaceliar togsoeptwhigt t he occurrence and necessity of
non-intuitive node typing is mninmal and one-tine only as the word wll be
captured in the library and made available in intuitive text input node the

next ti th@udePinpets théaort “abit” @gain (RinY/Brédicivéindadntuicd teli/iedt, thek@ystroRs d i s typed

and accepted In predictive non-intuitive text input node, 1t could be
sequence would then be Key3, Key6, Key6, Key3 (total of 4 keystrokes) compared to the first time

which was Key3, Key6, Cycle, Cycle, Key6, Cycle, Cycle, Key3 (total of 8 keystrokes), because of the
reordering of the character lists for the 2 digraph associations by the character learning engine

(provided that no further reordering was done 1o the 2 digraph associations).

Behind the simple concept is a powerful predictive database engine that enhances the

performance of the reduced keyboard system and predictive non-intuitive text input.

Predictive Character Database Engine (Predictive Non-intuitive text input mode)

Note that the predictive character database engine could be the same database engine as the

intuitive word database engine, but just described or termed differently because of the differences in

nature of its tasks and functions. In the preferred embodiment they are both referring to the same

engine, collectively called the database engine or intuitive database engine.
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" be set to

automatically added to the word library. The database engine first, checks
to see if the keystroke sequence corresponding to the new word al ready
exists in the word library database. If the keystroke sequence already
exi St fveritiof Mitlet RE&EGd(%béh@Sﬁtdnf thbt%MsQWERW?E@ﬁhépm Mditghiigyg i n the word

N brai%entgr@?l%mn; Keh TR €niGo8; jafidnf@fjboS¥hgt S, Then nothing ‘el'se is done.

If the word es not exist as one of the ™Objects, corresponding to the

keystroke sequence, in the word library, the newword is then added to the

front of the |i,st of objects and wul d be sel ected_ and displ ayed, first when
st e KB M P PLQd R A o & bR R B AR e, | |

No kewstd Bkfy SRebaSs) HPihis HRIob. AP GAFHCR iry UABDAR8 Y useR indeaddfithd Worll brhye  Wor d
| i brary dat abase, a new uni que keystroke sequence is then created in the

wor d datpbasey Theauseridyres invihe wordrhy typing cheracters sinarhkiguously thrayigh @ method knawhalkex  key

(i.e. uniaue keystrok uenc | ns. l.pvent. Ti,tl e.. Reduced
ey b o PP e T U PR € eS8 i e B0 e it o o g
Edw nghdtadter keypwillibe freseed tdthd 18r. The pavdr SIRNGprBdIGRY 8RgiAd IS thabit ¢hnl | brary

dat abase may not be able to expand indefinitely, some formof control may

be nepedicaivplydgduce sbich raara@er(s to bepraseptege Rvaser firsh ualikeamasbwaBbiguRHs pract i cal
Sl ze. mmﬁrfhﬁﬁc@f]{aext%;{g??ﬁetﬂ?&sm %IvJags %rgéegnt !hg ﬁ%r%%ft@%t@g? fjlieﬂ%t‘deﬁ n how frequently

each word | e lrbrary 1s bein se e |l east used word
first so that another word could be added. This will necessitate additional

orory st oSS atE o e e ol AL TR RS IR SR ¢ o
pr ef eﬁétﬁﬁ't}?ﬂﬁ%‘ﬂoﬂﬁw pdakiblb Bt the Aligerdducki®y iR RaY Stessss WRMoréithbih Bitheigipied first

he nunber of words that could be added to the word library

dat ab®&eficiency ofitheabiliyri douch typebout t o be exceeded, then the database engine
woul d search for the unique keystroke sequence with the nost objects, and
del ete the | ast object associated with the keystroke sequence (I east

recent |y ugnd pidiciivelcharattbiedatdbasesdrights Dedarmib Hagpradictisrodddnétion bip arrargikigwey d
coul d be saved, recorded or stored into the word |ibrary database.
Hal f - tigiof pharactsis assigned a4 rpultitenaraster kayy a8 prdes depeadent onibe digraph gasoriglign

o o Mo hBersSockna o fyflofrlathel S 8 Biepafiy (Bl i) nfaer? 0"
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 (i.e. learning 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 predictive. Digraph association works because among all the characters assigned to a multi-
character key, some of the characters are more likely to proceed after a previous inputted character

than the others, and this likelihood is constantly updated by the database engine.

In the preferred embodiment, before any digraph association is learnt, the database engine
arranges the character list of each multi-character key and its digraph associations, based on any
statistical analysis of the characters usage for that particular language (e.g. English for QWERTY

keyboard), from the most commonly used to the least commonly used.

When no digraph association is present (e.g. first character of a word), the database engine

arranges the character list of each multi-character key, based on any statistical analysis of the
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nuneral s. Each of the 5 keys would represent 2 values. The first nuneral
value is froml to 5 while the second nuneral value is from6 to O
respectively. The pairing of the two nunerals is based on a sinple

pri ncimbmioAfritre dbdigedKdyBodrd Systent hit erddi® QWERTREYpE M d3ypingher e t he
val uell%hti)@ Ogﬂ&bﬁﬁ@kehqézn tﬁiﬁ%ﬁnﬁantcﬂﬂoalseﬁg al @9 Thgﬁ'ﬁ'ﬁ%‘r gy'psﬁggat abase

woul d thus | ook sonething |ike "1" fare separators). Table 3
Keystroke Nurmerals Keyl 116 Key2 217 Key3 318 Key4 419 Key5 510 41/59

inventjon Title: Reduced Keyboard at es RIY-type mappi ng
and tﬁiﬂﬂ rspwgmrg}agpar}%lr %ﬂﬁ’ @%ﬁ‘@%}‘iﬂﬁm"%m}]@a{ 'B%/F?Seng Si nce
therec@rﬁﬁor@fur@éﬁe&s&%@%ﬁéIéé%mhﬁnhﬂ%ﬁe&%é%rﬂ‘sed keyboard system and 8
mul ti- character keys in the FMreduced keyboard system 5 of the

mul ti-character keys are assigned 2 nuneral values as per Table 3. The

eys are prie B ROR e SRRy i AR BaRh fon e bl 07

val uesnodd, by typingid rioftextuabohatdcter ot iRgittg iah ButilRryGsdtion ke lspavdbanoncarhagehe
muf ti-character key press or the c¥cle key could be used. Arrangenent of

Nurrer &#tungtie datahas@gaineilbcheriplosee 8 e\m?’éﬁe'm’dp'ldl"f elueaiity ot qjyec@*g,greﬁglt Be
assi g %%&@ﬁﬁrargq tﬁ? Rbrd'SIOEA R bxidt tHS%oliﬁﬁnbra ﬁ% b@ YoM %ﬂﬁ%@ a gféal Vi ng an

orderly arran Intultiveness use. option assi gnnent
of t haddedte thalwo@i Ilbmnaarﬁtthe naw mrdwillebealmdrenftekwysemw ltheb vexird ﬂbram datafpdsenent ed t o
facilitate the wuse (press only one key instead of two keys in tandem or
cycling) of the very popular nuneral. FIG 5 shows how the nunerals for a

hal f - deci Ml #feké H&inS AR SrobRs@sXelghad prediciveHonliMBitife text input faster, more user

friendly, and even predictive.

Admittedly, predictive non-intuitive text input is much slower 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 the library and made available in intuitive text input mode the next time round.

Word Library Growth and Control

When a new word is typed and accepted in predictive non-intuitive text input mode, it could be
automatically added to the word library. The database engine first, checks to see if the keystroke
sequence corresponding 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 library
database. If the word already exists, then nothing else is done. If the word does not exist as one of the
objects, corresponding to the keystroke sequence, in the word library, the new word is then added to
the front of the list of objects and would be selected and displayed first when next the keystroke
sequence is inputted in intuitive text input mode. If no keystroke sequence, corresponding to the new
word, exists in the word library database, a new unique keystroke sequence 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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nmuf ti-character keys for a VMreduced keyboard systemtogether with an
addi tional assignnent of nuneral O to another nufti-character key. FIG 6
shows how the nunerals for a half-decinmal system could be assigned to 5 of

the 8ittfoh TRIRGARARIEET KeyBoaed SyRfemAthatMmiufis CRMERTYY Sing Wpingget her wi th
an admvédt&-g_q{,§ mh;g@ﬁﬁégﬁ Chith £&qﬁﬁﬁloﬂl)jlog,ge@g1ot het?w'hnu?h%c har@é)cﬁtger key.

Practically, The reduced keyboard systemis not restricted to only using
the hal f-deciml system especially for inplenmentation on devices or

apparatus that are he 0 uner al d ysage ljke_ the nobile phone. In
sgg h cases,be‘é%‘éfq’ge B’Bf"ﬁ%@ %pa %/@al(:'ﬂfgBﬂaﬁ%@‘?xﬁ@d”@f’"'ﬁeﬁ‘ﬁ%ﬂ% to cater
for  oritrgl hay 5 YibBesahry fd/KEdb MeSwordidtarp WitBithsb fa ﬁwﬁﬁdlgeéﬁé‘g?rédﬁ%@e.tmerg with
just a single keystroke. 42/59 Invention Title: Reduced Keyboard System

t hat ered faw msthode s likgkeepingdrsck gn hewifrequeitiygach ward in the lbraris bBirgiused Ken Tan

i1 RSPt ffist o HOE o RHRpRouand Blha B s NB o HAE T, “gone

si mpl yddongiiEomiatich 10 be kép irthégord ibrafy Waabadeandnilin@¢asb giaanbrady storbge SWi t Ch
back to text input node, press-and-hold the sanme key again. In nunerals
i nput reAYERMentsAs well 3¢ PIRERsEing fRAVIrgIRaNtss Fenike preferpdipmbadiniegh@idhargdyced char act er

keys p . | I ' ral. To
sel oot /b sy sRfioli el Bighipintos”iyfErds 138 ol (eclla bt erd™
pr ess liray-databaset Hithe shinbér isabputta e prxoeeded; then the siplabdse wegineweuldseaschdorgned

At or ISR [oveiake RuianoR e Gortebieg ang A 19 et SO ARrerReL P AR or oy

sel ecibydfioktidqsingd {1 rdentiy Gsd WER 81 th&t KepHindkd SAUéricE)s sPhatRé Adv wérde nuner al
assigned nulti-character key once. dSizrn‘oo s and Punctuations Synbols and
@

punct geuld bmsaved, secorded ot stered ntp the wprddibrery detabaseessi ng the shift key and cycle
key together. The preferred enbodi nent of the reduced keyboard system w ||
contain two different synbols database, one for text input and another for
nuneral s input. The reason for having two synbols database is because both
text input and nunerals input nodes use different sets of synbols and

punct & Derimaldygtem f f er ent frequencies of the said synbols and
punctuations. Thus, the synbols

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, while
the second numeral value is from 6 to 0 respectively. The pairing of the two numerals is based on a
simple principle 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

Keystroke Numerals
Keyt 1|6

Key2 27

Key3 3|8

Key4 4|9

Key5 5|0
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in the synbol s database for text input will be arranged in the order from
nost used synbol or punctuation for text input to | east used synbol or
punctuation for text i nput Respectively, the synbols in the synbols

dat abaggenfig nnurr?eaaéea rhtmeﬁma@gl RTP-yrknBpiigand fpmp oSt used
synbol \?é’ntor?m Kan h“tp ﬁdh'] gg | edst used synbol

punct uation nureral’s Tnput. dat abase are preferred to be
fixed lists (see section QICI e and L| sts) The synbol s and punctuati ons
frequency list for both text input and nuneral }s( i n t coul d Qmu btained in

any pr ef er r diacegherp arech ayit-ghpracyr keysdn the VMyredupsd koyb ?ﬁe'ﬁ'f’“t’q educed
Keybo Q{@g deggent ors: Ng
Edwi n%e%@g%tpﬁkﬁ %{H Iran E&Bg@agﬁ%&lgﬁ&aggq% yﬁhbgtgs ' he synbol s
dat abamenerdlealuésodsipet Tatfe 3. ﬁ'pertrrsmmmmaslase $algoted, and displayed wieathe mulind t hei r
respective ordering of object an b On pressing
t he sh?wa"??é%yéﬁbe ‘gﬁifﬁ’ Y "19 a?sdb%?ﬁ@&e é‘e‘ft @S@Xrggﬁgggé]gral‘vaﬁrﬁg, ppropri ate
synbol g,éhatXBAME td dhitt i ase‘a% RAdTwRHe dmmhémétdr key Pre¥Serthelokpgtatid hr ough

t he synbol § and punctuations list by pressing the cycle key or reverse

cycl e b&kesed( or key conbination). Typing any characters, nunerals, spacebar
or even anot her synbol or punctuation (by pressing the shift key and cycle
key together again) will accept the synmbol or punctuation and nor nal
typing is resumed. Conclusion 1In conclusion, the essence of the present
invention is to utilise the sanme mapping used for typing on the
convenfragementof Numeral Assigned Ke¥Ssyal  nappi ng or finger nmapping, while
recreating the typing feel and speed of conventional keyboard typing, by
‘facilitating doubl e-handed or doubl e- thunbed typing. Although the

ref erence f The ¢Hwenéﬂmderdult{-e|}dwmrde3$ys beassignedratnat pgir ofueERResiad  QNERTY

et and BIEPYeged ALARDBHR BN Re B APRORET P Evorsss PR CaEB ot ) ORI coul o be

r educ edsdighnlefict e dﬁeﬁéfar oA Mblﬁlfélha{?ﬂ:tér IR6y couRiEiso\beSriitbm &Mt Rgilitake the nger
mappi ng and key arrangenents, and using the intuitive text input and

pr edi cusapressnnly pne ey instead ekiwo keysin tandamerdycling) of Bieypy@oPY WBeR.r okes or
keystroke sequences of the mnulti-character keys. In this way, the reduced
keyboard systemis applicable to nbost |anguages t hat

FIG. 5 shows how the numerals for a half-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
numeral 0 to another multi-character key. FIG. 6 shows how the numerals for a half-decimal system
could be assigned to 5 of the 8 multi-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 half-decimal
system, especially for implementation on devices or apparatus that are heavy on numeral pad usage
like the mobile phone. In such cases, extra buttons or keys could be fitted or implemented to cater for

a full range of numerals, achieving the full range from 0 to 9 with just a single keystroke.
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can be represented by a conventional keyboard or conventional neans of
typi ng. Numerous enbodi nents of the teachings of the present invention
beyond t hose specifically described here are possible and which do not

ext engwbRANGIc ReREPREbSId SRRAEhAERT I AIWERTY-§ e MERAY; dnd ned by the
appenggdn IIS dwihrkeﬂ ﬁtﬁHlP%vluhatn Gﬁloglﬁ\éhé’us e Ech t%mggne ’%iﬂ%k' ITed in

the art t ese teachlngs are not ed to the standard anbi guous
code or to appllcatlons only in nobile devices or conventional devices
requirin text L nput, but are well suited for other applications and

enbodi e"futurlstlc" (I ess conventional) ones |ike glove text

I nput deV| ces shown in FIG 9, and optical or nobvenent recognition input
devices, or any electronic device requiring a means to input a string of
non- r andomTolinpubrimbess, a iger will neédio swmri to the numetalstifmart (ngmtiodkhpede. Hihjs isodol ogy
described.h could e be m and- mat ched i t th known
wor o SBTERY B SRRRIeATR T Yyl ™ B FRa a2 e e R S IR e
Reduc egbdkquéuaahahsii SHeaydinb Ray agail| at es QNERTY-type mappi ng and typing

I nventors: Ng Edwi n; Ken Tan Chin Foo; Julian Oh Joo Seng nunber of

keystrokes required for sone varieties of text input. It is further obvious

that not al niials WEHHRAR! AOYseP AShaTie HAN (il Ruhiieholindd MERRER S

conplete there duce kKey 0ar o syst ong as | essence renali'ns and
mai N f&Xtio 50p¢ettoimmtﬂgmusy selezt and display tHemumeedl. [To\selegt ahd displincthe numeraie 8 of
certai n_net hodol ogi es and nechani sns to reduc%@cost software Si ze,

i mpl edfritRR ys5RWH acRA tp Brpsnad- ol il Shift kRyeand otsse ! senpectiye puperalassignedot

Criti Giidcrakbiofer k&S @t th& St t.ri?@& of)) dr G5Hhé ERicIRY SABHaRilyr Re nbRbral 0¥
3,945,482, Orthogonal input keyboards, Inventors: Einbinder, and Harvey,

Nar 2 Bssigredeo a 6mgit-cheracteniisy, selesting aaadlsplmxuibamdnmltoronlvewlre%mmr ated in

clusters. lnventor nd Cullen, Apr 1, 1986. U S. Pat. No.

4,824, eé%‘ ﬁﬁﬂ‘"ﬁ%@%’éﬁ? Y PiPant or: Diernisse H V., Apr 25,61989. U.S.
Pat. No. 4 847 799, Keyboard apparatus having separate working areas with
thunb-operat ed shifting of key functions, Inventors: Mrita; Msasuke;

Shi mada; Toshi o; Kitazaki, and Toshiro, Jul 11, 1989. U S. Pat. No.

ﬁ/aglgl IsEﬁ@PMUaﬁ&Jsl y Designed Keyboard, Inventors: Crews, and Jay A ,

Symbols and punctuations are selected and displayed by pressing the shift key and cycle key
together. The preferred embodiment of the reduced keyboard system will contain two different
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 frequencies of the said symbols and punctuations. Thus, the symbols
in the symbols database for text input will be arranged in the order from most used symbol or
punctuation for text input to least used symbol or punctuation for text input. Respectively, the symbols
in the symbols database for numerals input will be arranged in the order from most used symbol or
punctuation for numerals input to least used symbo! or punctuation for numerals input. Both symbols
database are preferred to be fixed lists (see section Cycle and Lists). The symbols and punctuations
frequency list for both text input and numerals input could be obtained in any preferred or referenced
statistic.
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1991. U.S. Pat. No. 5,790,103, Ergonom c Keyboard Entry System |I|nventors:
Wl lner, and Mchael A, Aug 4, 1998. U S. Pat. No. 5,818,437, Reduced
keyboard di sanbi guati ng system Inventors: Gover; Dale L.; King; Martin

T, Kyiwbhth TR Réductd RéyBoaid Systdnt thh hitides (ﬂﬁtﬁﬁ{%&??‘lﬁ 'mghn}iir%;q,ﬁ% nReduced

Keybo SKi& Bt CRing 2o MWER 10 fosRendTaPPI typi ventors: Ng
Edwi n?'{" et§¥“l'a§ f}'ﬂ&elgoo; Julan oh JOE%Se“ U.S. Pat. No. 5 945,928

Reduced keyboard di sanmbi guati ng system for the Korean | anguage, |nventors:
Kushler; diffqord A,; Kim and Jjin Bong, Auqg 31 999. U.S. Pat. Nq.

5. 953, 541, EFTAGRA SHEK 0B CaiRbRts oL BENERUE BTy meTA et P00 i
sequeng@mel )bs?éﬂti%)érééﬂnﬂ Ot SHcRaR ba foBREinalyeid anl L Brs GrEpreSiy iR Sl He BHE
sequences in the order of decreasing fréquency of use, I'nventors: King;
Mar t i mycle key@gsther, theifisst ebject in the aparepriateGymbdisdatabase withbe rejected anddisplagder vy A, |

S 14, 1999. LS. Paj . . ,6.011. 554 d keyb d, di ' i
Syt orushial syl Brouil g Wby 4nd binclitgs LN o He b ey 4 BVBHEARM 07
G unbgeKor Reyofmbmation). Aypinglaty charactél8 humerals, sftbbar bibeveh addiHer 8¢iibol biat a entry

apparatus having a |imted nunber of character keys and met hod, [|nventors:
Nowl aRunobiation by pressiagthashift gy and pyclg sy together apain) wilaceept he surldl fles: Pierre;
Bal akr',m;b?i 20, 2001. U.S. Pat. No. 6,219,731, Method
and aSBara g"sﬂ%&%ﬁ%&@égﬁeﬁu tdl'-tap text input, Inventors: Gutowitz, and
Howard, Apr 17, 2001. U. S. Pat. No. 6,286,064, Reduced keyboard and net hod
for sinultaneous anmbi guous and unanbi guous text input, |Inventors: King;
Martin T.; Gover; Dale L.; Kushler, and difford A, Sep 4, 2001. U S
Pat. N@ncifision?7. 549, Reduced keyboard di sanbi guating system |nventors:
King; Martin T.; Gover; Dale L.; Kushler, difford A ; Gunbock, and
Cheryl A, Oct 23, 2001. U S. Application No. 20010006587, Keyboard

arrangemne ntm calngl\ﬂggr'% Wesésséﬁ%tie gPtng Bre e% }ﬁ%‘%iory\lys lfob &{Iiga 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 double-
thumbed typing. Although the reference for the reduced keyboard system is mainly to QWERTY and
QWERTY-type keyboards, the teachings of the present system could easily be extended to any
conventional keyboard (e.g. Dvorak keyboard) that could be reduced to lesser keys, by employing the
same visual mapping or finger mapping and key arrangements, and using the intuitive text input and
predictive non-intuitive text input methods to resolve the keystrokes 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 conventional 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 those teachings, which scope is defined by the
appended claims. In particular, it is obvious even to one not skilled in the art that these teachings are
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 and embodiments, even
“futuristic” (less conventional) ones like glove text input devices, shown in FIG. 9, and optical or
movement 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 methodology described here could easily

be mixed-and-matched with other well-known word completion mechanisms to further reduce the
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Harri, and Silfverberg Mika, Jul 5, 2001. 46/59 Invention Title: Reduced

Keyboard System that enul ates QAERTY-type nmapping and typing Inventors: Ng

Edwi n; Ken Tan Chin Foo; Julian Cn loo Seng Cains The invention clained

i's: 1ivéntRR Mitke RedRBPRGboEFd SpfenCiRARRIds AWERTYORPE inbpping M typsghPri sing ten

keys, Pﬂbﬁt&r@fﬁ\éﬁ&mh;%\’ltTale@hfﬂtl%o; |um%[¢’ogsgﬁg:h key is all'ocated "a data val ue,
a

set of data | ues or unction; and a di'splay wi ndow. 2. A device,
apparatus, or conponent for inputting text conprising twelve keys, buttons

Ol U BUpda KRyiiake e 5 25rie KSHeRs of o 1B, 1S undrabypyehat oo e 0L or
C ONPO HiafHodASgydnd nfiefhrishshldd 58 implemefited td Bofpletethé RBLIceaKEYHohR sg&erﬁ mshave

access to a word library database containing characters, or plurality of
obj eclowg af itsbaseiaegernaing andimainteitdnputiundiians are istash thuk ellawingfonthisomigsierhofof t he

P S A L ot B B 5

i n cl ahdrorlever séthedgodd-to-hdve (iut st ceial funttiongliies. have access to a synbols
dat abase cont ai ni ng synbols and punctuations for text input and synbols
and punctuations for nunerals input. 5. A device, apparatus, or conponent
as clainmed in claiml or claim2, further conprising or have access to a
character |ibrary database containing characters, or objects, each of the
obj ectPateet Litgratuns Refereatedd Wi t h an i nput keystroke and di graph associ ati on,
for predictive non-intuitive text input. 6. A device, apparatus, or
conponent as clained in claiml1l or claim2 wherein 4 of the keys are

al | 0cqy 8 Pat. WACH, b4 UB20OMHBENEP RBR ReybdRASE,SMHtorsS Binbihded Uhd Héplel,Mar 23, 1996.deVi ce,
apparatus, or conponent as clainmed in claim1l wherein 6 of the keys are

all ocated a set of characters and nuneral s, and node change functions. 8.

A devi ce, a 0 s_cl al | i rej f the
ceys & PaF RBckPisiin. ReypSaBRRE (el ofibefe ChHaringbumlet UG, Alouler
funct iapns,.198s.

U.S. Pat. No. 4,824,268, Ergonomic Keyboard, Inventor: Diernisse 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; Shimada; Toshio; Kitazaki, and Toshiro, Jul 11,

1989.

U.S. Pat. No. 5,017,030, Ergonomically Designed Keyboard, Inventors: Crews, and Jay A., May 21,
1991.

U.S. Pat. No. 5,790,103, Ergonomic Keyboard Entry System, Inventors: Willner, and Michael A., Aug
4, 1998.

U.S. Pat. No. 5,818,437, Reduced keyboard disambiguating system, Inventors: Grover; Dale L.; King;
Martin T.; Kushler and Clifford A., Oct 6, 1998.
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oo rrrerrorrerer kil 11111 11 TN 47/59 Invention Title: Reduced
Keyboard System that enul ates QAERTY-type mappi ng and typing Inventors: Ng
Edwi n; Ken Tan Chin Foo; Julian Oh | oo Seng 9. A device, appar atus, or

COMPONRBtioAitfe: REAIREH KepbArak syt iHBinRldiss AWERPL -ype by set of
char agivedisrs! R ESR: e BhinFoBARRA Ojobfseny sual arr the

characters, anguages on a conventi o keyboar d (e g. Q/\ERTY keyboar d
for the Engl i sh | anguage), corrprl sing: a pl uraI ity of nmultifunction keys,
said plurality of multifunction S |nclud|n%g§)set of mul tifunction

char adk®Pak 89<5-9Ex92E, Raducadde qaﬁj GYAYNG Sysierm ipr HigiKogRan ANgUAAsHt  col unms,
can benwanglsershigh: ¢iifid A. R{ﬂ{iaﬁd\hﬁ)g@ng( hgqagq Redgng the al phabetic characters of

a conventional kéyboard bei'ng split 0 6 parts consisting of 2 columms
and 3 rows), each colum to be |ocated under the mddle 3 flngers of each

hand t pi th h_pf h_thunb. t hunb

o 8 at NAE S5 Syt s SiBrmBiguiRg POt i et Wyt i ve
t 0 gerrpryify Sjeck dabsdredd \ﬁthQﬁ@ééh@ia% it ﬁdberfcﬂ@ﬁttlhélﬁderw&reaﬁlﬁg of

mul tifunction keys includin a first character Cgém}ocat ed under a user's

s econdreguencyefiuse Inveptges; King; agin T.1f@royastRale\Hiushlgr: AaBrungockogndp

functi @@@ ;ae%? 'f%d gng at |east the al phabetic characters Q W E, R and
T, a sec ara key | ocated under a user's mddle finger tip of the
| eft hand for generating out put functl ons repr esenting at Ieast t he

al phabetic characters A S hird character %TI ocat ed

under 4S-fakNogb Pﬂtﬁ%hﬁ?ﬂ”"%‘g@éﬁ?ﬂf’q ‘i"??@lﬂ'guﬂ"}g s&terphlqunyq H‘HrMa"F' generating

out pUlGrbWRHaleNKusRBY: BfifoRs A.NErnfbock SRA'ChbiFA. AldhRaBsol ¢ characters Z, X, C
and V; a fourth character key |ocated under a user's second or fourth

fi nger tip of the right hand for generatl ng out put functl ons representing

ocat Srihap: SE0RER. Qdn SRl bhAhg e mspo Sl bl et b S B8R o g

out putinveftofe NovAaS; Steveih;EbrIMnI i, Whalbye Dalid Rittard] méiﬁémfescpnsrkh’;laaﬁkrghmntl J, K
and L; a sixth character key | ocated under a user's fourth or second fi nger

tip ofand GeeeramyMar Bx280% or generating output functions representing at
| east the al phabetic characters B, N, and M

U.S. Pat. No. 6,219,731, Method and apparatus for improved multi-tap text input, inventors: Gutowitz,
and Howard, Apr 17, 2001.

U.S. 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.;
Grover; Dale L.; Kushler, Clifford A.; Grunbock, and Cheryl A., Oct 23, 2001.

U.S. Application No. 20010006587, Keyboard arrangement, Inventors: Keinonen Turkka; Wikberg
Harri, and Silfverberg Milka, Jul 5, 2001.
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10. A device, apparatus, or conponent as claimed in claim8 wherein: the
allocation of the set of characters for the 8 keys is based on the
character-finger assignnent for 8 finger touch typing (excluding the

assi gnwektion ThiRF: RbdiRed kz%ﬁd S}F&%hthhtseﬁMcst@ﬁEﬁmgﬁéﬁgé%m #d yppguages on a

conveiny.k i for ngl i sh | anguage),
corrprlmglhﬁgl?!% R Taff Clin FUTITIRY ifidORA, T o7 ) e Endl | ST angua0e)

Titl e: Reduced Keyboard System that enul ates QAERTY-type mappi ng and typing
I nventors: Ng Edwi n; Ken Tan Chin chql;n Julian Oh oo Seng a plurality of

nul tifunction keys, said plurality “6™ultifunction keys including a set of
8 nmultifunction character keys being arranged in 8 colums and | row (need
not be a straight row, can be an angled row or v-shaped row), each col umm
t 0 be Theimséreidn daidedist he 4 fingers of each hand (for 2 hand typing) or

w thin reach of each thunb (for 2 thunb typing), each of said set of

mul ti flunddevies, anparatust encotopgnent fadinpitiing frxt eaminsiging tengeyse buttoas efrinput pAiBet i ¢
charact e ' | t | i | ' Lhg: a
Firot craneh B dop Bahiocbn o3l ahS;sebbt di bk B, Rlof 3KT n ool WHAGHL ¢
hand for generating output functions representing at |east the al phabetic
char a@ eA devige, dppacate, of, comperantiodinptting et eompkising ivebatkeys, butibes ordnpuser ' s
second finger tip of the |left hand fqQr generati out put.., functions

r epr esenPqifi wWherenagch }"TVH%"' ng%a?t? 88%3?%’?9%? ¥ar‘]%5 oga P‘ﬁ'ﬁ??”i@“da? ‘i'?ﬂ?qyd

char act egingy. | ocated under a user's mddle finger tip of the left hand for
generating output functions representing at |east the al phabetic

characters E, D, and C, a fourth character key |ocated under a user's
f our t I$- f Adg\ge, apnarais, erromperent apairimedin clgioh b pralaim @, fytings gemprising of hays

{11 oniras @p wpRfitter Bfafsf Ll GABRRT bl yding fonlfom feck g WPl

hand f or olgjectscthattargicpnipletgaiordd, aauhitof the Plurzdityrot sigjeuts eingcssdottert withfam irpluphabet i ¢
characters Y, H N, and M a sixth character key | ocated under a

U, J. /
user's nkeyavokesequeace, for jntuiive fextbinpytyht hand for generating output functions
representing at |east the al phabetic characters I, and K, a seventh

ng?r ag‘tﬁ gf\ gtﬁﬁ%b, bSieRdt R ol APt 4SE4imed RN Y of 48D fufthd? cOrhprsiig of haldt hand
[
J access tg a symbols database containing symbols and punctuations for text input and symbols

and punctuations for numerals input.

5. A device, apparatus, or component as claimed in claim 1 or claim 2, further comprising or have
access to a character library database containing characters, or objects, each of the object being

associated with an input keystroke and digraph association, for predictive non-intuitive text input.

6. Adevice, apparatus, or component as claimed in claim 1 or claim 2 wherein 4 of the keys are

allocated functions of backspace, spacebar, shift and cycling.

7. Adevice, apparatus, or component as claimed in claim 1 wherein 6 of the keys are allocated a set

of characters and numerals, and mode change functions.

8. A device, apparatus, or component as claimed in claim 2 wherein 8 of the keys are allocated a set

of characters and numerals and mode change functions.

* c L M S *
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out put functions representing at |east the al phabetic characters 0, and L;
an eighth character key |located under a user's first finger tip of the
right hand for generating output functions representing at |east the

al phabgjel . dReybbird SPstelf YHat Emulated OWERTS-typR', aneiphings cl aimed in
cl ai “%“??ﬁ%ém@% A T P e e on o 1 mput
re

poi nt that resents the character need ohly be pressed or used once

using a intuitive text input nethod conprising the steps of: 1 iill

VNN 232N fo8 L1l 49/59 * - Ms Inventign Title: Reduced Keybgard System
t hat WES, RS, O RS R ARG A heieh DR AISFELoNG MRS e Tan

Chi n FOO chathidtraifor tHe 6 Kafs i9BALd b theAfsuiRinaRgbnieht 4f HelthataB¥al foPlkRgagéBrid1e key,

button or 1 nput point; (b) if the input keystroke corresponds to a normnal
tap or usenvefitiopaldeytoard{e.gkQWERTY) keyboard fas the English language), comprisingned with a set
of characters, then: 1) display the first character, characters or word, in

f):‘e 2;"’0@'{ ﬂuﬂaiitp Bﬁﬁ%ifgrfcg@g@%?ig%%?%%? g@ﬁifuﬁ%ﬂ‘éh E%sfirﬂﬁudiné [A%ei%g\é?rgfrltf? iorcduence;

no” chara na rare ore & keyst roke
sequenehatacter kdys being dreangedin 2okisind [need hdt bb etrdight sdltroh carestlangida cdlumes)
keystroke sequence that contains the input keystroke as a subset or
sub- keAngk3 8we (ideabeing the aiphabetig ghqragters ofaxpnvanionat keypeard heing splitinta 6paR%er of
| nput kR¥isting QKS coliifits dnd® r3\k§),sé_afﬁ‘%ﬂnr{%tb§|iﬂc%d Qﬁderﬁ%%i 3 fgold 1 ehaht UT €
possi bl e keystroke sequence (it there are no possible tuture keystroke
sequenkaad (for:handiyping) drovithin redich etesch thamth (B) 2 thombityping); gacitof saidpetof) ; (c) i f

b of or BBt blefatfoc kSR hardys el Arrehal chasastir DR ar b 3 « h o
set of set Bah@siRGsH k Qmauqiﬂ@; a node change is perforned. A node change coul d

be; a. node change fromintuitive text input node to predictive
non-intuitive text input node; or b. nobde change to and from caps | ock node

and nohiiretgharactgehey jacated undes 4 ugesiaspeend afourth fingerinhthe lefithand for generating

output functions representing at least the alphabetic characters Q, W, E, R, and T;

a second character key located under a user’s middle finger tip of the left hand for generating output

functions representing at least the alphabetic characters A, S, D, F, and G;

a third character key located under a user’s fourth or second finger tip of the left hand for generating

output functions representing at least the alphabetic characters Z, X, C, and V;

a fourth character key located under a user's second or fourth finger tip of the right hand for

generating output functions representing at least the alphabetic characters Y, U, |, O, and P;

a fifth character key located under a user's middle finger tip of the right hand for generating output

functions representing at least the alphabetic characters H, J, K, and L;

a sixth character key located under a user’s fourth or second finger tip of the right hand for generating

output functions representing at least the alphabetic characters B, N, and M;

10. A device, apparatus, or component as claimed in claim 8 wherein: the allocation of the set of
characters for the 8 keys is based on the character-finger assignment for 8 finger touch typing
(excluding the assignments for the thumbs which is for the spacebar), for languages on a
conventional keyboard (e.g. QWERTY keyboard for the English language), comprising:

LTI



c. node change fromintuitive text input node to nunmerals input node; (d)
I f the input keystroke corresponds to spacebar, then: 1) a space is
di spl ayed; 2) any previous inputted character, characters, word or

Pl ur alnvéntion fTiRDREsUCEd K&ybduré f&iﬂhﬁ%ﬂl&t@@WBRTYLine MEEPingadh dgrpmgal ns on the

di Sl fientdrk: \Ecih: Weh ol € Fo&: 141N oh foRlsai | nvent fon Tit er Reduced
Keyboard Syst®m t hat enul ates RTY-type "mappi ng and typing Inventors: Ng

Edwi n; Ken Tan Chin Foo; Julian Ch loo Seng 3) the accepted character,

h t . d to th t of th
o . 6 olralty Y BturioR ksvecrai o hiiriordier® reaina ool A mABon ko
seque @ﬁ‘@actﬁ"?(gys@elr@%ﬂbhdw 'Irf‘ch'Mmrﬁtaﬂe 1 Q‘@f) (n@@t‘) ndt bek lgﬁal?lﬂ PN, cKEdeSar Qllﬁﬁd

corresponds to backspace, then: 1) the previous text input keystroke or
space orW@ylgmaddm. pachigalion to bedn@tedzwderdm 4 fmersgaf aachélaeq)(ft(rg)ham typing) t he

I nput r o) tted
char a8t® K"ef%?r} rl;;%ar ac %’r@ﬁ% {f/]o 0 u%bs\%n? 'ﬁ?) ne%ch f@'g {Laf m%P’ %3%][ %Q:?tgﬂ klégéél ed to

t he being op&mwatdgbhera&wﬁtawhabawmrﬁterpmnntahnchoh, eiad e&tjoemhlﬁfuﬁduem Reysi n the
sanme keystroke sequence (cycle forward); and 2) continuing at step (a) (9)
it thé&cludiBgt keystroke corresponds to shift and the keystroke is held while
I nputting another keystroke, then: I f the other input keystroke

COT I e AAR Eifardcter Rey 106 unbiéia &Bré‘lﬁ&fuﬂéer%‘@ftﬂ%b& h&&?&y nerghﬁgtdﬁ%t or input

poi nts assigned wth a set of characiers I spl ayed character
as deffunctinng eaprésanting @pledss Jhevaldhabetic characterp Rt A/ andIZf |n non-caps | ock node, or
in lowcaps if in caps | ock node; and

a second character key located under a user’s second finger tip of the left hand for generating output

functions representing at least the alphabetic characters W, S, and X;

a third character key located under a user’s middle finger tip of the left hand for generating output

functions representing at least the alphabetic characters E, D, and C;

a fourth character key located under a user’s fourth finger tip of the left hand for generating output

functions representing at least the alphabetic characters R, F, V, T, G, and B;

a fifth character key located under a user’s fourth finger tip of the right hand for generating output

functions representing at least the alphabetic characters Y, H, N, U, J, and M;

a sixth character key located under a user’s middle finger tip of the right hand for generating output

functions representing at least the alphabetic characters |, and K;

a seventh character key located under a user's second finger tip of the right hand for generating

output functions representing at least the alphabetic characters O, and L;

an eighth character key located under a user’s first finger tip of the right hand for generating output
functions representing at least the alphabetic character P;

11. A device, apparatus, or component as claimed in claim 7 or claim 8 wherein to input a character;
the key, button or input point that represents the character need only be pressed or used once

using a intuitive text input method comprising the steps of:

L



b. continuing at step (a) 2) if the other input keystroke corresponds to
spacebar, then: a. carriage return function is executed and the cursor on

the display will proceed to the next line; b. any previous inputted

c ha{ AgrivEftion TNHRE REWREFK n%rﬁai gztsenptl;%'tre?ddlitéé QNERI-§5¢ Rapphpifitypiyd accepted
y t heusel. ROE4 RS ORintFRe: idlisithin Seng - - - ------- u
h 111?&’&??{51@??(’@ n M I'n'\llent@gn S-‘?‘nqle Reduced Keyboard System t hat
enul at es Q/\ERTY—type nappl ng and typing Inventors: Ng Edwi n; Ken Tan Chin
Foo; Julian GCh | oo Sen cce&t ed character, characters, word or

pl uraI‘?’t%F"%‘tt'"%B“@B'fts‘eY ol ¢ koY, Rulton opPUAPINE he ' obj ects stored in the

word |ibrary database, for the sane keystroke sequence; and d. continuing

at st eg) fdein ﬁaekeyéxrok&&rbggtwas foAHékmal Bpor LKA oR@bRSIRYSE BbttdrR of it NY, t hen:

a. display the first synbol, punctuation or object in the text input symbol
dat abasepomisas;tsyewmmgfdtﬂrp@lﬁtsefbemhar acter, characters, word or plurality
of objects is presuned accepted by the user and remains on the display; c.

Lot ha sy e e, SRR . W il sl e, ot fcted e 01 G

sane keythbkeyls'eot@equnmapr and d. continuing at step (a) 4) if the other
I nput keystroke corresponds to backspace, then a. any previous inputted

char act e aracters word or of objects is cycled to
t he %S e'h%%@aﬂ‘?ﬁ’getd&r @'ﬁfmt?f‘mﬂ\ﬁﬁtﬁ” °’|d*;‘?aff b‘ﬁ ects stored in the
sane keystroke sequence (cycle backward); and b contr nuing at step (a)

12. Agdefifdae nexPRRSiBlb Hiture RéysHEKERBGRIAEe (6. KeldlioRE sbqubnce iRt Banfaith€hnpitm 8
wherein to input a character unanbi uoust t he key, button or input point

t hat repfeysteke gs a Rebsgtnisurkeystrokeld t o be pressed

b. display the first few characters, up to the number of input keystroke, for the first word matching or
stored for the future possible keystroke sequence (if there are no possible future keystroke

sequence, there will be no effect); and
3) continuing at step (a);

{c) if the input keystroke corresponds to a extended tap (e.g. press-and-hold) or prolonged use of one

of the keys, button or input points assigned with a set of characters, then:
1) a mode change is performed. A mode change could be;
a. mode change from intuitive text input mode to predictive non-intuitive text input mode; or
b. mode change to and from caps lock mode and non-caps lock mode, then continuing at step (a); or
¢. mode change from intuitive text input mode to numerals input mode;
(d) if the input keystroke corresponds to spacebar, then:
1) aspace is displayed;

2) any previous inputted character, characters, word or plurality of objects is presumed accepted by

UL
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once and the cycle key used, if necessary, one or nore tinmes, using a

predi ctive non-intuitive text input nethod conprising the steps of: (a)

accepting an input keystroke fromthe key, button or input point; (b) if

the i nRetiok Gkt R&i&@ed?ﬁkz fé?ntha eﬁlulh%sf@NERﬁpyPémhtﬁﬁgOefndW gof the keys,
r Chin

but t OfSebrsi 14 g Vb ldoBeet Of “characters,” then: 111111)
"t ﬂﬁ?g ?—ﬁl 59 Inventlonr,Tl tn | e: BRed ced Keyboard System that enul ates

Q/\ERTY—type rrappl ng and typing Inventors: Ng Edwi n; Ken Tan Chin Foo;

Julian Joo ng 1) display the first character, in the ch acter library
dat abdkdh eﬁ%?@ﬁ‘;ﬂ% Q#e"ﬂ‘&g@ﬂ'}éf‘ﬁ?’gf’?@“’ '@9?@%[9@@ Is m%i’ﬁﬁt‘ﬂh?g E‘F'%Pblg‘ft%red f or
the di ograqby AN librar) dhhbdsb, fbﬁhaesmémstm Séquehtds afd er of a word; 2) any
previous inputted character or object i$ presuned accepted by the user and

remai ns on the display; 3) the accepted character or object is nmoved to
t he f Abreontrfuinglaéstemiapcts stored in the character library database, for the
same keystroke, and di graph associ ation if it is not the first character of

a vvorg% @Qﬂpﬂ‘t)ke%ﬁ%{té& e%g,tn ?E&@p theil:¢) 1f the input keystroke

corre 0 a’ ex press and- hol d) or prol onged use of one

of the keys, button or input p0| nts assigned with a set of characters,

t hen: 1})theprevides textinpgtkeysirope off spacabd: kegstrokelis uptienegandcoul d be; a. node change

from predictive non intuitive text input node to intuitive text input node;
de,. cha and from caps |ock node and non-caps | ock node, then

cont| fli §° Gt"ﬁ’f ?a& node change from predictive non-intuitive

text input node to nurrerals |nput node; (d) if the input keystroke

. COr I egfpaifmHa inplt KepaiokPEdrespdndsio cydihg,ahempace i s di spl ayed; 2) any previous
i nputted character or object is presuned accepted by the user and renains

on the_  displ
1) any p?ev%tlxs inputted character, characters, symbol, word or plurality of objects is cycled to the

next character, symbol, word or plurality of objects stored in the same keystroke sequence (cycle

forward); and
2) continuing at step (a)

(g) if the input keystroke corresponds to shift and the keystroke is held while inputting another
keystroke, then:

1) if the other input keystroke corresponds to a normal tap or use of one of the keys, buttons or input

points assigned with a set of characters, then:

a. the displayed character as determined in step (b) will be in capitals if in non-caps lock mode, or in

low caps if in caps lock mode; and
b. continuing at step (a)
2) if the other input keystroke corresponds to spacebar, then:
a. carriage return function is executed and the cursor on the display will proceed to the next line;

b. any previous inputted character, characters, word or plurality of objects is presumed accepted

by the user and remains on the display;

N



3) the accepted character or object is noved to the front of the objects
stored in the character library database, for the sane keystroke, and
di graph association if it is not the first character of a word; and 4)

cont i NeRforTitle:tkBuded Keybohrd! Sybterh that btilhtey QWERYY typelmapbin bnd yping M 53/ 59
] | a g R‘F -Vp

| nventhantold: NeSEdwiRe & P at e t e nmappi ng
and typ‘%ﬂg)gl \E}Eg‘rqltors: Ng&%vm n;‘m&e?ﬁs}gdr’]%én in Foo; Julian Oh | oo Seng (e)

if the input keystroke corresponds to backspace, then: 1) the previous text
I nput keyst spacebar keystroke i s undone; an continuing at step

k e: and 2
(a) (f) P ‘E‘%@"e‘?ﬁrﬁ%?ﬁ 1BREPEONOE SpRlaLY ?chb@yfé?ﬁ Tgyed %‘H@ﬁ!mfff’f ey
Previ ous | NihHcts@tbréd 1A iRGJA libRdry BRAIRIED, forihgtmeidydtidnd SiRubrR¥!aranar act er or

object stored in the sanme keystroke, and di graph association if it is not
the first character of a word (cycle forward); and 2) continuing at step
(a) (g) ©f condénuing@istek@)stroke corresponds to shift and the keystroke is
held while inputting another keystroke, then: i) if the other input

keyst rﬁkﬂ-‘&%ﬁﬁi@ﬁgﬁ%&%ﬁ%@%se togcyﬁgﬁrthéﬁ.se of one of the keys, buttons or

i nput “points a aracters, then: a. the displayed
character as determned in step (b) will be in capitals if in non-caps |ock
node, @r display thefirst symbol, purictuatics objectlin the that ingub eynithol dataidasetui Ng at step (a)
2) if the other input keystroke corresponds to spacebar, then: a. carriage

t funct i i, t d th the di spl i | | dt
e nekt 4Ry petous e Siaitor HdrectBtart  HundPu oBpSs B et acceP BE et
accept ed HayusbirdyérRdingoithd dismayns on t he

c. the accepted character, characters, word or plurality of objects is moved to the front of the objects

stored in the word library database, for the same keystroke sequence; and
d. continuing at step (a)
4) if the other input keystroke corresponds to backspace, then:

a. any previous inputted character, characters, symbol, word or plurality of objects is cycled to the
previous character, symbol, word or plurality of objects stored in the same keystroke sequence
(cycle backward); and

b. continuing at step {a)

12. A device, apparatus, or component as claimed in claim 7 or claim 8 wherein to input a character
unambiguously; the key, button or input point that represents the character need to be pressed
once and the cycle key used, if necessary, one or more times, using a predictive non-intuitive text

input method comprising the steps of:
(a) accepting an input keystroke from the key, button or input point;

(b} if the input keystroke corresponds to a normal tap or use of one of the keys, buttons or input

points assigned with a set of characters, then:

N
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di splay; c. the accepted character or object is noved to the front of the
obj ect stored in the character |library database, for the sane keystroke,
and di graph association if it is not the first character of a word; and

LLLLLANig U B lgc_arf? ém ¥l &uided OWERTY fpe Hapbifp aPgiRg, ey boar d
Ken Tan eéﬁ’?sh@(gg;ﬁ JEfl an &n %@ﬁ‘ggﬁgné@%% tinuing at step (a); 3) if the
ot her input keystroke corresponds to cycling, then: a. display the first
synbol , punctuation or object in the text input synbol database; b. any

pr evi oﬂsﬁ\saﬂﬁﬁf &'&t B eB'Fa@fﬁ'@Q’P’Yid?taB?ﬁ?sﬂﬂ'EUx%&’@@é?"efﬂr e keysko8ser ~ and
remai ns indlé A ; 8568 ; t | l4s noved to

t he frontg ﬁuo?&?ﬁgggﬁwerﬁlfgr@?g@%ghi n t%ﬁ?ﬁ?ﬁ%?@rfﬁfﬁ%ﬁ opgg?gbase, for the
sane keystroke, and di graph association if it is not the first character of
a wor B} amhrrevousdnputiedcharagteper objeetis prajunied acteptaddydheuser andgemaikegrsthe oke
correspogg@?}%o backspace, then: a. any previous inputted character or
object iS |l ed to the previous character or object stored in the sane
keystroke, and di graph association if it is not the first character of a
wor d (3)y tHeactaptddwhasgter orahbidetlis movedta thel frong obithe sbjeqs §toned iithe éhattter listary
apparatus, or conponent as clainmed in claim7 wherein; the allocation of

t he numePaipRasedpr the same igystoke,and digiagh gssogia¥ieg) irit ig aotithedirst sharacerohawe®h n:  each
nuner al gs$i gned key would represent 2 nunerals wth one nunmeral being a
base from1 to 5 and another nuneral being the base plus 5, wth 10 being
rounded to O (e.g. one key could be assigned values 1 and 6 and anot her
coul d 4ecendisvinnhat$tep @hd 0) .

(c) if the input keystroke corresponds to a extended tap (e.g. press-and-hold) or prolonged use of one

of the keys, button or input points assigned with a set of characters, then:
1) a mode change is performed. A mode change could be;
a. mode change from predictive non-intuitive text input mode to intuitive text input mode; or
b. mode change to and from caps lock mode and non-caps lock mode, then continuing at step (a); or
¢. mode change from predictive non-intuitive text input mode to num.erals input mode;
(d) if the input keystroke corresponds to spacebar, then:
1) aspace is displayed;

2) any previous inputted character or object is presumed accepted by the user and remains on the

display;

3) the accepted character or object is moved to the front of the objects stored in the character library
database, for the same keystroke, and digraph association if it is not the first character of a word:;

and

L
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14. A device, apparatus, or conponent as clainmed in claim8 wherein: the
all ocation of the nunerals on the 8 keys is based on a half-deciml system
wherei n: each nuneral assigned key would represent 2 nunmerals with one

numrer ahvdagbntitle: ReaGedKefbbard Sgﬁlelﬁ tR Emalaes wEmvlr@iegtapE@g 3Rd Qﬁﬁéabas e plus

S, W tiRvehibrd NeEdwid K A cou ign | ues 1 and
6 and  anot he coul daggg'aés'g?g%%g"%"gmg% ST 1 i 1111 LT $

55/59 Invention Title: Reduced Keyboard Systemthat emnul ates QAERTY-type
mappi n d.typjn | nvent or s: Edwi n, Ken Tan Chin Foo; Julian Onh | oo
Seng 1 Qﬁ%ed@%‘&)k%ﬂg"%ﬁﬁ&???ﬁ@t‘b%mﬁﬁm as claimed in claim13 or claim
14 wherein to input a nuneral; the key, button or input point that

I epr esgntife gréVioud WxBInGt kéyeBekeld? spReblr RyEA6keds uniRREl afCe or with the shift
key, or using the cycle key, using a half-decinmal nuneral input method

conprising the steps of: (a) accepting an input keystroke fromthe key,
but t orP)oFOTAWNG atstard®} (b) if the input keystroke corresponds to a nor mal
tap or use of one of the keys, buttons or input points assigned with a set

of ”U”(Wﬁk&inﬁnﬁﬁ%ﬁr&écgﬂre%%rﬁ:}étééﬁlir{gi,%éli: nunmeral matching or stored for the

keystroke; and continuing at” ste a); (c) if the input keystroke
corresponds to a extended tap (e.g. press-and-hold) or prolonged use of one
of t hel)k épspreviepstirnyties charasier onnbjeat is cysleditathe dextichdraderse bbjext stotedwr the s, t hen:

1) node ygeral s input. mode to.th revious text jnput node;
(d) if t%%’ﬁ?ﬁ%lﬁ{“g'ﬁ%%@tdﬁ@ aé%°r°|"‘ﬁ%’b‘6‘ﬂ§§‘°"t‘ St iha ',°ff‘|’1‘6’ﬁi. (°31<§° Hél"'@ﬁé%ce is
di spl ayednd and 2) continuing at step (a) (e) if the input keystroke
corresponds to backspace, then: 1) the previous nuneral input keystroke or

spacebar ke%s_troke i s undone; and
’3 continuing at step (a)

() if the input keystroke corresponds to shift and the keystroke is held while inputting another
keystroke, then:

1} ifthe other input keystroke corresponds to a normal tap or use of one of the keys, buttons or input

points assigned with a set of characters, then:

a. the displayed character as determined in step (b) will be in capitals if in non-caps lock mode, or in

low caps if in caps lock mode; and
b. continuing at step (a)
2) if the other input keystroke corresponds to spacebar, then:
a. carriage return function is executed and the cursor on the display will proceed to the next line;

b. any previous inputted character or object is presumed accepted by the user and remains on the

display;

c. the accepted character or object is moved to the front of the object stored in the character library
database, for the same keystroke, and digraph association if it is not the first character of a word:

t4

and
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2) continuing at step (a) (f) if the input keystroke corresponds to shift
and the keystroke is held while inputting another keystroke, then: 1) if
t he other input keystroke corresponds to a nornmal tap or use of one of the

58‘;{31"*%“‘?,23“,@%“’" RedicRt A b%‘?" i s R SEE TR BRI o T e
Reducea,é'ﬁeybo }E‘?ﬁ‘é sten%]t at e#u at es’oQRE Y-type mappi ng and typing

I nventors: Ng Edwin; Ken Tan Chin |=oo; Julian Ch oo Seng a. display the
second nureral nat chi ng or stored for the keystroke; and b. continuing at
step @a)copinuing at $igP Hiner i nput keystroke corresponds to spacebar, then: a.
carriage return function is executed and the cursor on the display wll

procegfl i fe bi6r ifstX keysirdk@ .coétfonda 1o §y@liigl the:ng at step (a); 3) if the other
i nput keystroke corresponds to cycling, then a. display the first synbol,

punctuation or object in the nunerals input synbol database; and b.
cont i Aui digplayithesfirelisymbgl, pupgtuation prrbiectip the tR’éWt“trst'BO'@é'iaP%ﬁ?ponds to cycling,
then: a. any previous inputted numeral or object is cycled to the next

n u rrer gl %\fy P OhoRS Inpitted' ﬁg'aét& dr Bﬁieé suthBy §$Jeﬁt§ﬁ by ﬁrrtggxsg -and d#’]g b at step

evi ce, apparatus, or onent I'n clai erein to
store nedispidyar act er , characters, vvord or plurality of objects into the
word library dat abase usi ng the predi ctive non- intuitive text input nethod

th f t d
oL ur e t 96 aposries et of oS BP L e ST e orfd B YRR ot oo
(b) accegidbage, tf&i%é-‘é&ﬂfe%%ﬁbke, aﬁw@eﬁ%s%omaﬂaﬁdnmopthu firsk éHayacttk ofdDve@l s by

i nputting a non textual object or
and

d. continuing at step (a)
4) if the other input keystroke corresponds to backspace, then:

a. any previous inputted character or object is cycled to the previous character or object stored in the
same keystroke, and digraph association if it is not the first character of a word (cycle backward);

and
b. continuing at step (a)

13. A device, apparatus, or component as claimed in claim 7 wherein: the allocation of the numerals
on the 6 keys is based on a half-decimal system wherein: each numeral assigned key would
represent 2 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 (e.g. one key could be assigned values 1 and 6 and
another could be assigned 5 and 0).

14. A device, apparatus, or component as claimed in claim 8 wherein: the allocation of the numerals
on the 8 keys is based on a half-decimal system wherein: each numeral assigned key would
represent 2 numerals with one numeral being a base from 1 to 5 and another numeral being the
base pius 5, with 10 being rounded to 0 (e.g. one key could be assigned values 1 and 6 and
another could be assigned 5 and 0).
I
L
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auxiliary function |like a synbol, punctuation, nuneral, spacebar or
carriage return, then: 1) if the keystroke sequence corresponding to the
character, characters, word or plurality of objects mat ches any keystroke
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System t hat e a ‘es e nmappi ng d typing Inventors: Ng Edw n;
Ken Tan Chin Foo; Julian Ch Ioo Seng a. continuing at step (a) 2) if the
keystroke se%uence corresponding to the character, characters, word or
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wr i t t en, the shift key, onusing theraydel keyatising dnlalffdecimal mﬁnaral mpmbpe!bade:;onprsmgtbe wor d
library sc{at al?ase for the sane keystroke sequence; and b. continuing at
step (a) %t the keystroke sequence corresponding to the character,
characters, word or plurality of objects does not match any keystroke
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tten, stored or recorded |nto the word I|brare%/ dat abase; b, the accepted
c har ad)dif the inpytkeystroke corggpadg,to ﬂdl°UP%! faptay uss of 9p¢ pithakays, bpftonsOE [PUts t or ed or

recordedpdms;gg%ne &t Bf mibraileltghase, for the same keystroke sequence; c.
continuing at ste a 11111111111111111111111111111 s 58/59

1) display the first numeral matching or stored for the keystroke; and
2) continuing at step (a);

(c) if the input keystroke corresponds to a extended tap (e.g. press-and-hold) or prolonged use of one

of the keys, button or input points assigned with a set of numerals, then:
1) mode change from numerals input mode to the previous text input mode;
(d) if the input keystroke corresponds to spacebar, then:
1)} aspace is displayed; and
2) continuing at step (a)
(e) if the input keystroke corresponds to backspace, then:
1} the previous numeral input keystroke or spacebar keystroke is undone; and
2) continuing at step (a)

() if the input keystroke corresponds to shift and the keystroke is held while inputting another
keystroke, then:

1) if the other input keystroke corresponds to a normal tap or use of one of the keys, buttons or input

points assigned with a set of numerals, then:
R R
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{9)

16.

(a)

()

1)

display the second numeral matching or stored for the keystroke; and

continuing at step (a)

if the other input keystroke corresponds to spacebar, then:

carriage return function is executed and the cursor on the display will proceed to the next |ing; and
continuing at step (a);

if the other input keystroke corresponds to cycling, then:

display the first symbol, punctuation or object in the numerals input symbol database; and
continuing at step (a)

if the input keystroke corresponds to cycling, then:

any previous inputted numeral or object is cycled to the next numeral or object stored in the same

keystroke; and
continuing at step (a)

A device, apparatus, or component as claimed in claim 12 wherein to store new character,
characters, word or plurality of objects into the word library database using the predictive non-
intuitive text input method comprising the steps of:

inputting a character, characters, word or plurality of objects using the predictive non-intuitive text

input method

accepting the character, characters, word or plurality of objects by inputting a non textual object or

auxiliary function like a symbol, punctuation, numeral, spacebar or carriage return, then:

if the keystroke sequence corresponding to the character, characters, word or plurality of objects
matches any keystroke sequence in the word library database and the word already exists in the

word library database; then

O
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2)

3)

continuing at step (a)

if the keystroke sequence corresponding to the character, characters, word or plurality of objects
matches any keystroke sequence in the word library database and the word does not exist in the

word library database; then

the accepted character, characters, word or plurality of objects is written, stored or recorded, at

the front of the objects, in the word library database, for the same keystroke sequence; and
continuing at step (a)

if the keystroke sequence corresponding to the character, characters, word or plurality of objects

does not match any keystroke sequence in the word library database; then

the keystroke sequence corresponding to the character, characters, word or plurality of objects is
written, stored or recorded into the word library database;

the accepted character, characters, word or plurality of objects is written, stored or recorded in the

word library database, for the same keystroke sequence;

continuing at step (a)

e
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