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1 UNAMBI GUOUS TEXT | NPUT METHOD FOR TOUCH SCREENS AND REDUCED
KEYBOARD SYSTEMS FIELD OF THE I NVENTION This invention relates to
unanbi guous text inputting for screens with sensors, sensor pads or
pen based inputting on any keyboard syst&ms or arrangement of
characters. It also allows for an unambi guous text-inputting system
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buttons, soft-keys or nethods to change nodes between anbi guous
text-inputting and unanbi guous text-inputting. This invention is
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must have @Iﬁq mep@ﬂy relevant for touch screen or soft-key text-inputting applications in
mobile devices, mobile phones, handhelds, PDAs, pocket computers, tablet PCs,
sensor pads or any pén-based and even virtual keyboard systems.

BACKGROUND

The growth of PDAs, handhelds and mobile devices has been nothing short of
phenomenal. Almost everywhere you turn and everyone is carrying a mobile device
. ) of sorts. One of the advents of the new era is the surge of online text based

) communication. Online text based communication, started with the computers and
the Internet and continued to gain acceptance and popularity with Short Message
Service (SMS). Email is now a de facto form of communication for both personal and
business purposes and compact electronic devices are getting smaller, have more
functionality and are more integrated. The singular direction headed by mobile
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).




based comuni cation in one formor another, be it emails, SMS or
Instant nmessaging (IM. 2 For text input, pen-based paradi gm has
dom nated t he handhel d market, but there is a parallel trend towards
usi ng keyboard- based technol ogy. Pen-bas I nput uses a stylus,
finger or object to either tap on a virtual keyboard on screen or
scribble on screen using handwiting recognition to decipher the
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this, reduced keyboard systems using predictive text input are another altemative

that seems promising because of the limitation of space and larger buttons, but the
problem arises when keying in words that are not part of the library or database
which usually requires mode change to a more inefficient mode of text inputting (i.e.
non-predictive or unambiguous text input) like multi-tap or two-keystroke methods.
Examples of the more conventional unambiguous text input methods of multi-tap,

) two-keystroke or multiple-stroke interpretation are described in U.S. Pat. No.
6,011,554 and 6,307,549 for reduced keyboard systems.

There have been various attempts to improve unambiguous text inputting for
both pen-based tap method and reduced keybeard system like incorporating a
forward prediction engine for the pen-based tap method. The main problems with
pen-based tap methods are that they still require tapping on virtual buttons that are
too small for accurate inputting thus creating frustration when frequently tapping on
the wrong key and necessitating a considerable amount of concentration and focus



t wo- keystroke or nultiple-stroke interpretation are described in U S
Pat. No. 6,011,554 and 6,307,549 for reduced keyboard systens. There
have been various attenpts to inprove unanbi guous text inputting for
bot h pen-based tap nmethod and reduced keﬁboard system | i ke
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device and can be implemented on any virtual keyboard design or character
arrangement and character type (e.g. Chinese characiers, Japanese characters,

Chinese and Japanese stroke symbols, etc.)

The scribing methodology has a dual functionality in reduced keyboard

systems by making unambiguous text inputting seamless with ambiguous text

. ) inputting (i.e. without the need for a mode change button). The seamlessness is
created by virtue of our invention being able to identify two different types of inputting
on the same key (i.e. a tap versus a scribe). This allows the multi-character key of
the reduced keyboard system to function as normal for ambiguous text inputting
when tapped and to accept unambiguous text inputting when scribed. This applies
equally o reduced keyboard systems using physical keys by simply providing more
degrees of freedom to the keys allowing it to move counter to a tapping direction and
thus, simulating a stroke for individual characters. This is implemented either by
having a muiti-directional (with the normal tap mechanism) button be the multi-



arrangenment and character type (e.g. Chinese characters, Japanese
characters, Chinese and Japanese stroke synbols, etc.) The scribing
nmet hodol ogy has a dual functionality in reduced keyboard systens by
maki ng unamnbi guous text inputting seam ess with anbi guous text
inputting (i.e. without the need for a 4wde change button). The
seanl essness is created by virtue of our invention being able to
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customised output of the touched letter. The main problem of the Windows CE
standard keyboard and the U.S. Patent Application 20030014239 is that it still
requires touching on the small virtual button/key representing the letter before sliding.
In our scribing methed, you can literally start the slide by touching the button space of
another letter and then slide through the detection region of the letter you want to
input that character. Another major difference is that in our invention, scribing not

tapping is used in the actual selection of the letter we want, while in the other

solutions mentioned sliding is used to select an alternate form of the letter selected
like accented, capital, extended characters or even command based functions while
still relying on tapping for actual selection of the letter. The only case where our
invention uses sbribing in congruence with tapping is when it is used on virtual multi-
character keys to create a seamless switch between ambiguous and unambiguous
text inputting. The using of a slide method to seamlessly distinguish ambiguous and
unambiguous text inputting for reduced keyboard systems have been covered in U.S.
Pat. No. 6286064, but the sliding motion stili necessitates first touching each symbol
on each key precisely. Also, in all prior art, the required character is only dispiayed
on lifting of the pen from the screen or after a certain length is slid to identify the



used in pen based text inputting to input accented and ot her extended
characters by having different sliding directions and | ength of
slide determ ne various versions or custom sed output of the touched
| etter. The main problemof the Wndows CE standard keyboard and the
U.S. Patent Application 20030014239 is Phat it still requires
touching on the small virtual button/key representing the letter
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necessitates first touching each synbol on each key precisely. Al so,
inall prior art, the required character is only displayed on lifting
of the pen fromthe screen or after a certain length is slid to
identify the 5 distinct direction of the sliding notion which is a
sl ower process than our invention whereby the character can be

di spl ayed on contact of the scribing notion with a detection region.
Qur invention is further enhanced with the use of digital ink trace
and |ine



detection regions that allows quicker detection, and even the
versatility of having functions like the spacebar to be shrunk to a
line or thin bar, thus saving space but yet being able to place the
| i ne spacebar in nore strategic |ocations to speed up text- inputting
on a virtual keyboard. 6 SUMMARY An asd@ct of the invention provides
for a nethod for a screen text input system wherein to input a data
val ue or 3ﬁﬂwﬁuk on a virtual keyboard unanbiguously using a
gesture an e text input nmethod conprising the steps of using a
finger or ObjECt to stroke across a character representative of a

keyst r oke on @g@t'ofﬁﬁméﬁ@ngﬂo%%s e L cQ%reéﬁ‘Ebr‘éQn%B& ijgkch

on the screen; I'ng notion rom Por nt
contact on sybtensmmln tompum datal vadia odatp symbsl @t a virve wsr@awb pat h

h d
e o L e Bouo B R 5 TR
ot a vl ue ff‘g'mdr °b’°d§"§§mﬁ§?¢5mmmmmfr@eamma'kﬁwmkﬁm
st r oked ac@o‘é@“ﬁkﬁytéa/?ggﬁpﬁlﬁﬁ 9‘?‘?’&%‘?&% %g g '@g SFFe%k a%?@;%{h%

ot her gest geRing lrr‘fcﬁroncfrdn@therm:rnt&ff@eﬁtacgon tt're scsreerr osatchigg dowhtion points of
zi gzaggi ng over the character and hav sanme functiaqnalli
Beé{ggtsa Value

stroke acr e stojinginathhyith At GC’E*%FW%R% e\/ﬁ?ﬁﬁ"‘ﬁ‘ WRRNATE &3519
digi tal i nloriiaRC{misbid Rpredentdint drmé)aerrdctdumrsﬂgyg:een thie sgeeriitis haated

e di ment of the nethod wherein the [ | ocat.i on nts of

The st 1 oki 196 A B dEPBYINGH FTgnBILiig Aa(Alue PEdia Syrbolhsiarisd to

the order @fe qERERSH fioh thit iagoRESBcibssel y or common det ecti on
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An embodiment may include besides a stroke across other gestures like

circling, crossing, criss-crossing and zigzagging over the character and have the
same functionality as a stroke across. Additionally, the gestures would leave behind
a digital ink trace on the virtual keyboard during gesturing.

Another embodiment of the method wherein the matching of location points of
the stroking path with detection regions on the screen, are done in the order of
matching with the most likely or common detection region first to the ieast likely or

cu) common detection region last.

A further embodiment of the method wherein the detection region
representative of the character is a detection box within or covering the character and
the detection box can be of any shape and size. Additionally, the detection region
could be a detection line across or near the character. Also, the detection line could
be visible on the keyboard. Furthermore, a spacebar could be represented by a
single line or thin bar on the virtual keyboard wherein it is selected as per a detection

line




A further enbodi ment of the nethod wherein the detection region
representative of the character is a detection box within or covering
the character and the detection box can be of any shape and si ze.
Additionally, the detection region could be a detection |line across
or near the character. Also, the detectidn line could be visible on
the keyboard. Furthernore, a spacebar could be represented by a
single line or thin bar on the virtual keyboard wherein it is
selected as per a detection Iline 7 Another further enbodiment m
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detection line, the character that is gestured over the most is the character that was
gestured closest to the centre of the detection line. Yet another variant wherein
characters are displayed for each character that was gestured over in the order of

which they were gestured over.

A still further embodiment of the method wherein the screen could be a touch
screen or sensor pad, or a screen or virtual screen that works with a sensor object or

U sensor like in pen-based inputting.

Another embodiment of the method wherein the character could be one of the
characters in a muiti-character key. Additionally, the embodiment will perform as per
a multi-character key input, if the character or multi-character key representing the

character is tapped instead of siroked across.

Another aspect of the invention provides a screen text inpuf system
comprising: a display routine displaying a virtual keyboard on screen; a stored set of




A still further enmbodi nent of the nethod wherein the screen could be
a touch_ screen or sensor pad, or a screen or virtual screen that
works with a sensor object or sensor |like in pen-based inputting.
Anot her enbodi nent of the nethod wherein the character could be one
of the characters in a multi-character %ey. Additionally, the
enbodi nent will performas per a nulti-character key input, if the
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symbol , wherein the feature is a data value, a function or a data symbol representative of a
keystroke on a keyboard, wherein a key is a multi-character key consisting of
individual keys, representative of the consisting individual data value or data symbol,
that can move in a counter motion to the normal motion of tapping on the multi-
character keys, wherein to input a character unambiguously does not require
changing modes befween ambiguous and unambiguous text-inputting using a stroke
text input method comprising the steps of: moving the individual character keyina
direction counter to tapping as per normal for a multi-character key input, and

) displaying the data value or data symbol representative of the individual character
key. Alternatively, instead of the multi-character key consisting of individual character
keys, it is a single button that can be moved in multiple directions besides tapping,
wherein each direction represents the stroke text input method of moving the
consisting individual character key counter to tapping.

Another embodiment may further comprise the step of displaying the data
value or data symbol in a different case like upper case, diacritic and accented type



that can nove in a counter notion to the nornmal notion of tapping on
the nulti- character keys, wherein to input a character unanbi guously
does not require changi ng nodes between anbi guous and unanbi guous
text-inputting using a stroke text inpub met hod conprising the steps
of . noving the individual character key Fn a direction counter to
tapping as per normal for a nulti-character key input; and
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a keyhodr datae \rrg!hg o?dat%ySylmsboﬁ thné{ éah_rﬁg\% t%%t gorunl’feelymoﬁon to the normal motion of
tapping on the multi-character keys; a database for storing data wherein the data is a
data character or a data symbol associated with an input keystroke sequence of the

keys; and a display for displaying the information.

A further embodiment wherein to input a character unambiguously does not .
require changing modes between ambiguous and unambiguous text-inputting by
:) moving a individual character key in a direction counter to tapping as per normal for a
| multi-character key input.

A yet further embodiment wherein instead of the multi-character key consisting
of individual character buttons; it is a single button that can be moved in muitiple
directions besides tapping, wherein each direction represents the equivalent of
moving of the consisting individual character key counter to tapping.



consi sting of individual character keys, representative of the

consi sting individual data value or data synbol, that can nove in a
counter notion to the nornmal notion of tapping on the

mul ti-character keys; a database for stofj ng data wherein the data is
a data character or a data synbol associated with an input keystroke
sequence of the keys; and a display for displaying the information.

A further enbodAmetiter eimbodimentwhierginthermetiagharacier kewivpeipnsas gerdorglti-

Loxt - | npat T RECRY e En e Rna R AR R eRduBeiha e,

count er t o exisfipg neduredreyborrd sEstemosuch asnthbse desaibadiret). X dBati Mput . A

yet further i rein i ns . t .- c

onsi 5t ng BB Hi TRt cr At oP B T 8- 28e Ok s bR S! B ol Bpore
that can béamniggplication 20020202142y ecti ons besi des tappi ng, wherein
each direction represents the equivalent of noving of the consisting
i ndi vidual character key counter to tapping. 10 Another enbodi nent
wherein the multi-character key functions as per a nmulti character
key input when tapped. The nulti-character input could be using any
exi sting reduced keyboard system such as those described in U S. Pat.
No. 5,818,437; 5,945,928; 5,953,541; 6,011, 554; 6, 286, 064,

6, 307,549, and Singapore Patent Application 200202021-2. 11 BRI EF
ESCRI PTI ON OF THE DRAW NGS These and ot her features, objects, and
advant ages of enbodi nents of the invention wll be better understood
and readily apparent to one of ordinary skill in the art from the
foll owi ng description, in conjunction with drawi ngs, in which:



FIG 1 shows how an on-screen keyboard (conventional QAERTY keyboard)
could look like on a touch screen or screen input surface. ) FIG |
a shows how an on-pad keyboard (conventional QAERTY keyboard) coul d
J look like on a sensor pad. FIG 2 shows how an on-screen reduced
keyboard system (e.g. TenGO could | ook!!like on a touch screen or
screen input surface. FIG 3 shows how individual characters on an

on-screen hﬁ"?pt %@?@%NW?H&@R@ NG i bed) and the display of
a

the text inpu ol ows. FI 4 shows exanpl es of detection
regions. FIG 4a shows an exanple of line detection region. FIG 5

shows scri bj - | p ;
Svstem wi §IEPR TS ORREIaRKeEHIRE & fhartetiel Y e BT e M bnton
El Gb Sads hwﬁfbesmﬁd_yiugggmdm I}Eg;ﬁ!}a@ﬂmlﬂfanl toone df erdinang pkill éal theeart from
eyboard sys Wt ick-1jke. I - A . FIG 61

bl ock di ag%ﬁﬁ@%ﬂﬂﬁ&%ﬁ%ﬁﬁ#@%ﬁ%@ dﬁ@é@?é’?@ﬂl&@yf h the s
Zofjtvx/are programof this invention. 12 FIG 7 is a flowchart

epi cting in st iated. with th i

of tvar o pF Bor BEYS R SnieRGrS ey oRRiE (CBIY QAP SERCIY kSR oayie
the main sieR%ik@dACChatiescrakh br streeh inpuit sudade.ne of the software

programof this invention. 13 DETAILED DESCRI PTI ON Thr oughout this
description, the enbodi nents shown shoul d be consi dered as

") FIG. 1a shows how an on-pad keyboard (conventional QWERTY keyboard) could
\ look like on a sensor pad. '

FIG. 2 shows how an on-screen reduced keyboard system (e.g. TenGO) couid look

like on a touch screen or screen input surface.

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

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

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

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

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



exanpl es, rather than as Iimtations on the present invention. As
nobi | e devices shrink in size and continues to enconpass nore
text-based conputing applications that require text-inputting |ike
emai | s and word processing, the challenge is to present to the user
a text-inputting solution that is not on fast, easy, and
intuitive, but also to be able to be used for sustained or extended
text- inputting. Currently, there are two main genres of sol utions,
t he hardware based text inputting nethods |ike m niature keyboards

and t he sofffi@a¥ds pdlowaharédepicingitheiman stersmsgeciaiedwithibenperaicnefiie
ei t her pen- .solutions |ike handwiting
recognitioﬁggﬁﬁﬂaﬁﬁpkgﬁgﬁgﬁiﬁgg gﬁgr hands-free solutions |ike speech
recognition. Speech recognition though seem ngly a conpelling

alternativ 0,LyRIiN ' 0 ; ! .

Sti 11 ol agad 8 R Pl deneiid Rednh stk B gk PN Btnd o he
| ear ni ng pesoftadse peogesrd of fhis imaentiorand ot her human factors like its
usually nore natural to think and type than to tal k and thi nk.
Because of space constraint and |[imtations, hardware based
solutions |like mniaturised keyboards with their tiny buttons and
keys are difficult to type and errors happen D often from pressing

t he wrong nei ghbouri ng keys. Pen-based solutions are not too much

b er off wwth handwiting recognition still being largely

i na¢curate, slow and requiring long |l earning practices to train the
recognition software. Qther pen-based solutions |ike the virtual
keyboard encounters the sane pitfalls as their hardware counterparts
in that the small area allocated to the virtual keyboard al so begets
tiny buttons which require a |ot of concentration and focus to type
on and m stypes are frequent. Clearly, all these solutions are
unable to provide a suitable text-inputting platformfor sustained
or nore intensive text-inputting.

w



14 We have recognised that there are two nmain directions to create a
nore conprehensive nmobile text-inputting solution. One is for a nore
efficient method than tapping on tiny virtual keyboard buttons,
another is for a reduced keyboard systemto mnimse the nunber of
keyboards required and thus enabling Iaﬂaer keyboard buttons. In
order to type on tiny buttons on a virtual keyboard, we needed a

slightly ¢ipviei ebyUiesereefioNdi Vi ng nethod than tapping which
requires too chE concentration and focus and is not tolerant to

m sses and i naccurate tapping. Thus, our invention the gesture or

st roke 1nPut 1 Cktrck GRS UCTBIHIRH, 1EEnBRRHEAE HowhichBliE bd aRiadexts

i nputting method us€s a sl ower 'step process esture) than tapping to
become a nmexampiesecwthardharnas imiationsmn the presendinvealAn. met hod to sel ect
characters from an on-screen keyboard. The nmethod is applicable to
all manners of keyboard including QNERTY-type keyboards |ike the

Engl i sh, FrenchAambbie devicek eiyfirdcindize antcantisoestorsrQeERRES mygre texi-based

5487 51¢6) OERHINg appisichs RN Kbehalhl ke sl antlSioriHiocsEne,
keyboar ds, thkagraliengs ledty moesenit fo ibusel ¢extdeautimyisqiutiqpabet isfnot hrly fast,
I nvention is to have.an . p||1t th hgt do nat. r %uir 3 h

t rat PE: 200 RGNS, Bid S5edn BeARl In Sensehir sUgingt Bt efenid fty o g
Eg%(s:egnziabmpmmg_ accurate, nore ff%lgtf??ol erant and thu; over al | ba

faster. This is also enhanced with our invention |eaving a digital
I nK trace on the virtual keyboard which serves as a visual feedback

for the user tocagenst thirs atewio mapLgdriragopsolbtivns] ihe hardiare based text-

AR M TP N R O A A R

makes it ewRihcHy Whibh MEINREhYEMPEss either pen-based or touch screen solutions like
handwriting recognition and virtual keyboards or hands-free solutions like speech
recognition, Speech recognition though seemingly a compelling altemative to typing
and having gone through much improvement, is still plagued with issues of
inaccuracies, long training and learning periods, speed, privacy, and other human
factors like its usually more natural to think and fype than to talk and think. Because
of space constraint and limitations, hardware based solutions like miniaturised
keyboards with their tiny buttons and keys are difficult to type and errors happen

) often from pressing the wrong neighbouring keys. Pen-based solutions are not foo

much better off with handwriting recognition still being largely inaccurate, slow and
requiring long leaming practices to train the recognition software. Other pen-based
solutions like the virtual keyboard encounters the same pitfalis as their hardware
counterparts in that the small area allocated fo the virtual keyboard also begets tiny
buttons which require a lot of concentration and focus to type on and mistypes are
frequent. Clearly, all these solutions are unable to provide a suitable text-inputting
platform for sustained or more intensive text-inputting.



use for screen-based text inputting or pen-based text inputting. An
application for the invention would be for small, nedium devices

| i ke nobil e devices, PDAs, handhel ds, Pocket PCs, nobile phones,
tabl et PCs or even virtual keyboards or any devices that uses
screen-based or pen-based inputting. FId4 | shows how an on-screen

I npl ementation of a virtual keyboard 12 could | ook |ike on a handheld

05,5 ey a1 e e R o Senry e

virtual keyboar ke on a typing surface pad . The
surface pac:didpresensiveanbyild femtcnputingsobdiopuOne is for @@@@@@fﬁcm nagtbod Hian

di splay 50 to which the. t i ' |
scroen 50 ‘GRPEG ohdry MiieEkowoRRLbudS. BRAGEE B e PR REBEHS system to
enbodi ment smitgnisetigsinimbénsf keybodrds sequired anidethsy snahtingilarges keypoard
herewi t h magut%eﬁger all'y be inplemented in and/or on conputer

ur t is

archi t ect s well known in the art. The functionality of the
enbodi nents of the invention described may be inplenented in either

hardware or software. In the software sense, , components .
system may be a PPEEESIYPEATHNREPNEEPA ‘ﬂﬁ“?’ﬁ?}’%@' ‘f"ﬁgfegé%%gl%f'?/hﬂy
performs a akés Kilnddre forafArPRetodriRhmiappirdgunitich esfuirestod char dwar e
sense, a conponent is a functional hardware. uni tﬂ&?}’?i 3'%?&){ or. us

with ot her emegairiananddgeus andisicl lolarappiyBisess @ RRE: iﬂ“s'

using di scrghenRlfieh e gastGR@M QRBRE pubfext MPYLNG MRACHITHS gestart arsiroke
e_nt)re el ectronic circurt such as an Application Specif| |.nt egr at ed
Citcuit (AShp)ttextioputting ethadisesa Yower Sige PEFass i(gf%sé'é@ ﬁ&’t" t@Rﬁ”@@ o

and those %ﬂg('r)ﬂegée] rddl?e Eﬁ@ctﬁfét adihid 8 At BldranBRBhediieselebhetaradiers

syst em may npl ement ed as a conbi nati on of hardware and

sof twar e cdngromermescreen kevherrd digunethed & apRliplieitA gl deaness ofieyboard
exanpl es o ngﬂﬂﬂpt@fVE%ﬁr@ﬂbé ?(%%6551"85 il theERMEh FEBAEh BRY Gi¥man keyboards
on.. Such' comput er

f.
i mpl enent ed 'R0
and also non-QWERTY-type keyboards like the Fitaly (Textware™ Solutions Inc. -
US. Pat. No. 5,487,616), Opti |, Opti ll, Metropolis keyboard, and even Chinese

keyboards, Japanese keyboards, etc.

The idea and purpose of the invention is fo have an input method that does
not require as much concentration and focus as when tapping on small on-screen or
on-pad keys and be more accurate, more fault tolerant and thus overall faster. This is

) also enhanced with our invention leaving a digital ink trace on the virtual keyboard

which serves as a visual feedback for the user to adjust his text-inputting on the fly.
This transiates what was frequently a frustrating effort of concentrated tapping to a
more fault tolerant thus enjoyable stroking gesture makes it even more provocative to
use for screen-based text inputting or pen-based text inputting. An application for the
invention would be for smali, medium devices like mobile devices, PDAs, handhelds,
Pocket PCs, mobile phones, tablet PCs or even virtual keyboards or any devices that
uses screen-based or pen-based inputting. FIG. 1 shows how an on-screen
implementation of a virtual keyboard 12 could look like on a handheld device 10. FIG.



architectures conprise conponents and/or nodul es such as central
processing units (CPU) with mcroprocessor, random access nenory
(RAM, read only memory (ROM for tenporary and permanent,
respectively, storage of information, and nass storage device such
as hard drive, nenory stick, diskette, o CD ROM and the like. Such
conput er architectures further contain a bus to interconnect the

conponents = and caontrol f MER]

conponent s.? aﬁﬂtﬂ“ﬁhﬂ’f‘ag??hp’a dop %I"Eﬁ%? %Oﬂgﬁlﬁ&bﬁert%es atoBEﬁke ona
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to the busgyﬁﬁcﬁ I%%ké@tﬁtﬁé'éa%e@éiﬂputmgl gessed Wi th control | er

sof t war e. course, it wll be apparent that 16 any nunber of

| nput / out put devi ces may be I npl emented in such systens. The

conput er syst emgins dyidiRbh &ﬁﬁéﬁh'tﬁ@d%ﬂné@%ﬂ&ﬁeb stéﬁﬂfﬁtls@@d

system sof twar e resi dent on U. here are a nu
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enbodi ment g, gf kﬁd&ﬁr U Tﬁé‘tf.ﬁe{uérm £ emboPh&EHTe Bt 8 iverliBd desciitied

such conput’er ures ke 1 nput text inputting nethod

(C:;gn beI : rrplragyehéerdp!en‘tehtad ibeitberf hardwere Oﬂm dn dhe sofWaIRiSENS. bot h.
nerally, 1f 1t (6] 'Iogﬁ.; qu@ggf

l ?Of t key (c§> '\%‘ s[najlatﬁgg%%%q i 8%% p\ab‘t?egéc% rrﬁgﬁ?Bfuon | ement gﬁtﬂg%ba!ly

t'he device ;ﬁér&irrntstaq:astrcrtdmeummmtortreimed fupeticnisnty th@tl’ﬁﬁijﬂﬁ@ SeR$R.éent ed
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Systen), anrs tou screen and
styl us). Tr@@mtme, scdrhperent fray behimpiamented uaqngtdrsctreiﬁtelwtm&l cpmgonents, or

met hod nmay include a soft

witten in %@ 5%95& H’ﬂ‘\%ﬁa &h%ﬂ@% eqé‘ﬁﬁgﬁié Q?cﬁi"t%% e op r at I ng g?st em

and a integrated Circuit (ASIC). There are numerous other possibilities that exist, and those
skilled in the art would be able {o appreciate that the system may also be
implemented as a combination of hardware and software components.

Personal computers or computing devices are examples of computer
architectures that embodiments may be implemented in or on. Such computer
architectures comprise components and/or modules such as central processing units

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



popul at ed dat abase, that covers the assignnent of data val ues and
data synbols wth detection regions. If the stroke input text

I nputting nmethod is inplemented with a reduced keyboard systemin
har dwar e, for exanple as a hardkey accessory, then the hardware nmay
enconpass a processor, a nmenory nodul e 118ke ROM EPROM an i nput
nmechani sm such as buttons, keys, sensors and the like, and an

interface a@g%ﬁ{bem;]ﬁlgﬁvaﬁ B (\)/fdé%g@? érﬁﬁgbleﬁleﬂ%\ﬁ'lﬁ%éch E%%emgan@el d
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menory and re!& f or matl he and interface

socket . F'T\%&t%dr:‘('ca@@{% QI% eﬁ@ﬁ?%%ﬁ%s processor for

exanpl e as in a digital signal processor (DSP) and the database
stored in the r dul . CGener.a t he rocessor

central unit. gﬁ?ﬁﬁﬁﬁﬂﬁg pﬁgﬁ!pgﬂﬁ/ﬁthqu%ﬁggﬁ?egleg e&ﬁ%{ﬁ\er y fqﬁware
sent to t h?laﬂivﬁé?@%?@mybﬂiﬂﬁf bémce&ﬁenaimmtsemmhenmqﬁ@ay Vh&oﬁr@r@,lfor
for exanple if the ramis stored roc ssor

query the REABPR ‘Hﬁ%aﬁP (.9 wirtua] kg 3% itQH gewetnkphon

regards to thdgevitdihat tHe' ABKEIRHUL RBY irfukinythethodiie map!embﬁtearmm&any s
hardware sol ution of the reduced keyboard system w |

th
ousput si gl QparatingBysieepp B0 (BASE IWQIQLHewi %mh@éi'%@k@ed 1 inpyk
device for n’i‘éﬁi‘\%ﬁisﬁ'h (& @%ué?‘?éd?@éﬂ Qn@%ﬁr%f OfNen HetdiMard fdfthe &fol@ leut

hybrid sol utio e menory in | pl enent ed device, for exa

PDA or t he i@xtirputtingmathed ru@emcbéeﬁssqf@af%rqsrwr(m ﬁﬂ‘t?"%lﬁleafﬁﬁf@é’d?'io&ﬂ

a sof tvar e yiien in a programming language supported by the operating system and a
populated database, that covers the assignment of data values and data symbols
with detection regions. ‘

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



software driver and using the device's processor to process the
programas simlar to the first case discussed above. The hardware
may include an input mechani smsuch as buttons, keys, sensors and an
interface. If the input nechanismis built onto the device for
exanpl e with additional buttons, then th& interface may sinply be
wires or wreless neans that connect and comruni cate to the device.

If the i ' i :
accossory, SRR ORETGREar 106 PHEyoRY TRt Prohes 04 Sgna Bl eremol f e

in the Secgj?ggrﬁﬁﬁ@ stHre € i Tehrodeawers ornvilllquengirenhayionegndprocesspthent ed
on the hardware solution like in the earller
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like circu ouse the circuitry, pr oceﬁ(s

and a housiowputisignalsdanibe dishley @lior diaiae dNarece &re e?{qs(tge%y%ryﬁggex%tn%le
di spl ay anqaaﬁg%ar&\jv&t‘etg&?pé@%dandq%iﬁj@tj‘,'ng or Stroke Across Because

tapping is rear -1 nstantaneous step process, it also makes it nore
tedious and frustrating to use to select small characters or

characters on sral It . 18 Lk icaf
% éf%%ﬂl@,s%@hoﬁ heﬂ'\'éllrrlrg@ﬁﬁ éﬁ%ﬁﬁ?}él‘ﬂ_@ﬂt&d&i@lc@, for example a

concentration a et 5t m st akes and needi ng
to do a | otPiDA oethedikecoould beiusead ta/ttate the pregnaim and patahase vigia saftware or
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many gest urSOEODEKYE. ?fg'%&rs[%n i E@%%% g?%ecfé@gps e?)gﬂlslt'tés g@lrttcollﬁ%g‘%
device for example with additional buttons, then the interface may simply be wires or
wireless means that connect and communicate to the device. if the input mechanism
is on an external device, such as an accessory, then the interface may be like an
interface socket like in the second case discussed above, and the display may be
implanted on the hardware solution like in the earlier case with the accessory or

using the display of the device.

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

circuit board.

Scribing or Stroke Across

Because tapping is a hear-instantaneous step process, it also makes it more
tedious and frustrating to use to select small characters or characters on small virtual



crossing, criss-crossing or zig-zagging, there is one preferred
gesture which is the stroke across the character or scribing.
Scribing is preferred as it would in general be faster than the

ot her gestures yet provide enough delay to prevent needing to focus
too intently on where you are scribingqgnlike tapping. This works for
any touch screen input or screen with sensor pens or sensor input or
even virtual keyboards or sensor pads with sensor pens or sensor

det ect orsttoResiegairing lotd bf canveatratibn andrfacus yet stil majdng oranyonistakes and
nuneral s, al phabets, synbols or punctuations. The scribing gesture is
further f’@ﬁﬂﬁ?ﬂc‘@cﬂ%t‘?ﬁ%ﬁ’%s@ '9ldigital ink trace that is
reflected on the virtual keyboard during the scribing notion. This
gives a real-tinme visual feedback to the user, making it easier to
make any adj Whakistreqtioed isha slightly Isngedpracess stery that iafesstherhite ey oft o

can be. feedinijosrgeniald A myaLan SOF 43 AT €y sl Ao 1spl Ph@%siow-

handhel oq\ﬁﬁi S%ééoste ROMEESHh tHEF6mA of rEHRingeItrdsStes requiredaharacter to
scri be gin t char actgr "y" 160 on thebkeybogrd 156. This inputs the

char act énputriext insteadvaftappiogtosd. cursor currently resides 154 on the
display 152. As it can be seen, the scribing could even start on a
nei ghbouring character "g" 161 thus <creating nore flexibility and
error tol er angmough rhify yestures Boulll ks uded to délaythe precessestep like circling,

ST Bt o, rseconsin r sseaduibgobis s bon e AR Su Wne

aps. be ol S gAY Haraci el 8P SEARG! SDRpRB Y PRITorER S ¥ woli i gincrdl be

boxes. liastepthzh the cthengestares/yat provide eymughndelayte prevent needing to focus
too intently on where you are scribing unlike tapping. This works for any touch screen
input or screen with sensor pens or sensor input or even virtual keyboards or sensor
pads with sensor pens or sensor detectors. Basically, all manner of characters can

be scribed, be it numerals, alphabets, symbols or punctuations.

The scribing gesture is further enhanced with the use of a digital ink trace that
is reflected on the virtual keyboard during the scribing motion. This gives a real-iime
visual feedback to the user, making it easier to make any adjustments “on the fly”
) and literally enables the user {o “see” where he is scribing.

FIG. 3 shows an example of how scribing can be used to select a character on
a virtual keyboard 156 for a handheld device 150. The user uses a stylus pen 158 or
object to scribe on the character “y” 160 on the keyboard 156. This inputs the
character onto wherever the text cursor currently resides 154 on the display 152. As
it can be seen, the scribing could even start on a neighbouring character “g” 161 thus

creating more flexibility and error tolerance for the user.



(touching the rectangles)/mn, nmuch | ess msses and requiring |ess
effort (concentration) for scribing the rectangles. 3 Detection
Regi on The main nmechanismin our invention to make scribing nore
effective and also to achieve not needing to focus and tap on the
smal | buttons is the usage of detectionl®egions. Previous gesture
met hods |i ke those described in U S. Pat. No. 6286064 and U.S.

Pat ent Appllication.20030014 .al | ' L L |

key where t#lg' th‘érﬂ&sﬁ)@fe S ei%?%&&?g%%%ﬁeb%odé?ée%ét?g}ﬁgp g%@%éoé'@abﬁﬁe
charact er aBambtigltiydsisatiol simulatexdi§tanyge sbparation on anasysarean keyboaet like
covers the character or is snaller and kept within the character.
Wth the Y6f detection regions a user can start the scribe by
touchi ng the button space 9 of another character and then slide

t hrough the detectiop fregion of th haracter that 1is required. FIG
4 shows how detection regions 202, 210, 214 are allocated over
characters 204, 208, 216 and the extra spaces 205, 209, 215 it

creat es betWwhemcomipasng betwees gapidly aliathating tapsheivesn had rapandlrn aith

spaces 200, 2 212 to t l r ke hit
tol erant . 'I‘ﬁB'g&estt@i(mgo"’f?r%éﬁSr%sozc{xfg'g'v\%%gg b%?@éérft@%ﬁ& \ggllngrgta%@!g N

t he starti nguehindtthe fedtérggle)imibj mgchress onisbescandrequiringiess efforeased
space between detection regiaons (i, ou can start scribing on any
free Spacev@weng’eggn) f?&%cﬁ}g%ﬁ{écft?'ﬁ%lﬁéri ng any input), though too
srfzjl a detection region may make it 20 hard to detect the scribe
over a character. can be seen, detection regions work equally
vel | for arletepUPRREAN o synbols (e.g. Chinese character 216). Also
in the prior art U S. Patent Application 20030014239, the sliding

met hod The main mechanism in our invention to make scribing more effective and
also to achieve not needing to focus and tap on the small buttons is the usage of
detection regions. Previous gesture methods like those described in U.S. Pat. No.
$286064 and U.S. Patent Application 20030014239 all require initially contacting the

key where the character is displayed.

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

! N
S



is used to select alternative forns of the character |ike accented,
capital, extended characters or even command based functions while
still relylng on tapping for actual selection of the letter whilst
in our invention, scribing is an inprovenent over tapping to select
a character on a virtual keyboard unanbiZfuously. The detection region
mechani smis even nore greatly enhanced when used U wth the line

detection r scussed bel qw iC re [ t
of the i nvé'P?%“i1 &d&gptﬂbe B@rt' ‘P‘{ecgr? %@é?m gs(gan a s%gmég{ﬁ éﬂ?ﬁég%ﬁ{%n"{e}&R
detecti on refiawelfor2h§ chasaches at bpabbiede gy Ehineshaharatier 21844, 250

whi ch are all ocated a nornmal button space 240, 246. This enbodi nent
creates even nore spaces between |line detection regions to nmake

sel ection of chayarhens pearadtt U8, Pdtent A pth@iamrazuosmmzsesmaidm mvetod
| ine detection regi ons? yet barely reducing the dlff{ecult

sel ecting timusehin saledaltoinative fomes i the olpracter ks Recar Qcﬁ%ﬁ?ﬁé%f@ﬁé’
wor k- equal lcégk‘fét%_:r fo?(evé’r%orﬁ{?ﬁhé%@é& ftﬂ’fctléﬁé’fﬁoﬂllésﬁlﬁreﬁﬂng &ntarp@mg for actual

char acter ? |ustrate the effectiveness of I|i
det ecti on rssfpating of thedetter wiilst in %&WP@SSCHPFQ $ EBI‘TEQ@H?“’EBROVGF tapping

detecti on_ NBALARPA ANDCRE B S iRV badih uhaftibRiout. S1 mul at e

di stance separation on an on-screen keyboard | |l ow. ~S FD 21
Next take 2 lines (to represent |line detection regions) and pl ace

them siiont Y 2R&Eleliiof k@@&ﬁh&ﬂéﬁ%ﬁi’&g%@ﬁ%@g [Efy ARnafcwhes ase

k oard |ike bel ow etween ra | ternating
i bi ng batittethe lmbe!eﬂedlermr@@‘l as danussacumlwwrmhsame\gre&rr%@ﬂb%mm
I | nes. It V\K%ltlhe lnVgnﬁseen that it is nmuch easier to scribe

Line Detection Region

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

) Chinese character 250).

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

S||D




across the lines and require | ess concentration than scribing the
rectangl es because you would need to concentrate to avoid scribing
the other region first. Once you extrapolate the results for an
entire virtual keyboard with all the characters close to each other
on all sides, and you would be able to 2de the effectiveness of the
| i ne detection regions. Detection |lines can even be made visible on

the virtual keyboard to facilitate ri,bing.. W | |

regi ons, t hext iReIneg (fﬁ’o@gf%leﬂﬁfrl? c?%g%t}oad%gpgs);%glc@gg% g%’ﬁ%ﬁ%hgp apart to
functions lgikQafctfstaREs sdtiratidit 6h 8n dhAgraen keyboand likettelow:bar . The
selection of the function would thus sinply be to scribe across the

line or thin bar as per a normal |ine detection region. As a line or
thin bar, it would be nugh %sier to inplenent/situate the function
in an area or space to Ximse text-inputting efficiency and

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

9 inplenen en,%j é%@&%%o%%?@ rz‘(pﬁéiik lsft@inatihg Scrithfly béwekeRihe 2 rddtangles and

flexibilit ctioh regions is even further realised
using  r ul eapitlilyrstrekingecrass. theg lises.dt wosldda sem thptihisday@Lease to scribe

regi ons, especi e ' | i hie kS 8¥ bkBause
scribe a cﬁ%ﬁ%@ﬁh% }{%%eénﬁu\(/:m}étqﬁ[}g ﬁ%ﬁ%ﬁo@%tﬁﬁn%ﬁ gﬁ‘s ,I r_ggié%taﬁ%p t he
concent r at iyon,wduid needd concentratade aveidemribiog e PYeRERIIN WBkd with
smal | buttons. Since now you can have the start point of the scribe
tg;fny | ocation, you would need rules of selection to decide_ which
charact ers scri lgeeana crrbpojateche cesmdts fahan entire virtiab keyboayd with all the es

that can bech%?a%?erts %Io%g%': ggc%{hcet{ SRl 8§88 Hdoh wollid 66 LB/ to see the
effectiveness of the line detection regions. Detection fines can even be made visible
on the virtual keyboard to facilitate scribing.

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

) implemented is shown by the vertical line 110 in FIG. 2.

The flexibility and power of detection regions is even further realised using

rules for selection.

Rules of Selection

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



1. First detection region scribed across is the character selected
2. Last detection region scribed across is the character selected 3.
The detection region scribed across the nost is the character
selected - For line detection regions that would nmean the detection
line that was scribed closest to the cé&#tre. For boxed detection
regions, it could either be the detection region that was cut

closest in If the ectian r.edio S LOMEY

nost (e.g. "b% afigp Bermq &@SSC&??@P Vﬂg‘ é}E% r@gﬁoﬁs@og’glﬁ%&é%gzagg?én%ﬁhe
etc.) 4. Alsha.dpbnat:bma statg ipnmydotdtivadyacwostl raed rulearcd selectorsiel dasidsd
in the order A they were scribed acros F rules 2 and 3, it would
mean t hat éﬁ"‘!'%?hﬁrﬁﬁte%§‘§@?p@ﬁe%‘@9§re§‘? eccgn only be nmade after the

touch contact is broken (e.g. the pen | eaves the screen) or after a

fixed tinme interval after contact with the surface. Ryle nd
woul d not requi M@efaare Rasisaly BeRfues trtaécﬁﬁbﬁr”@ﬁaﬁo ﬁﬁ‘i"?a air?é%raée

f1 exi bl e ang J’Qﬁﬁl des the best 9 reaction tine and speed. Rule 1 is

the preferre odinent as it is nore natural_ and all ows %g{?a nor e
"casual " scribi ng ‘hsFirst dedeation segipa geribad §wass & the FoaRries seleslvd

focus on where yo Eﬁét'éégeﬁeﬁ?‘e&&ﬁ SEridetadiayCis IRt ERdrebick Beleslear act er

you wanted. |n otHer wor ou can nore " lustre”™ in the

scribing which rei®f Ehedstmmscﬂb&ﬂm%ébg “%R%'Sftbﬁ charactesselgrted

vent ] on i hout  COMMTAS BRCARPRAiH: RE( U HeHRe deflolon T8 ot was
can be very

unzzﬁ)l guous text i nputt| ng usin
fast and easy as youscried oimtesmm? mhﬁeéqrmxedﬂﬁeﬁi%&@%ﬁ\mé%

your notion goes aft | Rsddteh pgrmnt ed.
Sel ection of char ac?é’?é‘% ﬁ%%?te%?éﬁzﬁép@r?q%géfﬁgst% M
detection line. Thi sdetection idgorpthabwasgestussl over the most (eg for gestures like
circling, criss-crossing, zigzagging, etc.)
4. All detection regions scribed across are characters selected in the order

they were scribed across

For rules 2 and 3, it would mean that either the selection decision can only be

made after the touch contact is broken (e.g. the pen leaves the screen) or after a

fixed time interval after contact with the surface. Rules 1 and 4 would not require the

touch contact to be broken which makes it more flexible and provides the best
reaction time and speed. Rule 1 is the preferred embodiment as it is more natural
and allows for a more “casual” scribing as it does not require you to concentrate and
focus on where your scribe goes after you have selected the character you wanted.
In other words you can be more “lacklustre” in the scribing which reinforces the ease,
naturainess and fun part of the invention without compromising speed or
effectiveness. Using rule 1, unambiguous text inputting using the scribing method
can be very fast and easy as you need not worry where you first touch and where
your motion goes after scribing across the detection line you wanted. Selection of
character is instantaneous on crossing the first detection line. This is unlike prior arts



that either requires lifting the pen fromthe screen before a
selection can be determined or requires a certain |ine and/or
direction to be slid before character selection can be determ ned.
| nputting Special Characters or Functions To input characters in a
different case like capital letters, di@gritic, accented, extended
characters or even as a function call an auxiliary key is used in

concert with the scribe, sel ecti ng an_aux n

sel ecting éh@f%ihaéfeélﬂir%"}/“fﬂﬁg theiRe ffO@S%%?%(FeEb?ﬁ Oé%ty"égteg%ésaigﬁ%' @% ayed
or a funct iRkl BEIRE a ddHiR [ieé anaed direstoads terlid befdre charatter

i npl enent sticky auxiliary keys where the auxiliary heed not be

pressed si selectioeoasbg daieiminele scribe. The auxiliary key need only
be sel ected once before the scribe (a flag would be activated) and
then followed by scribing the required character. The speci al
characters or functions are defi ned in a database as are the

characters @'gg ssoci ated with each
detection H@Bﬁ%ﬁg %%’ ot ﬂ‘-‘-‘[’}ﬁlﬂhgu? System The gesture or
stroke input text |nputt| ng nmet hod can be inpl enented on pen- based
systens and dev f r WRlriti€ ldecerfted,
shows the mai n ‘@ﬁg%{%%zg%@@% ﬁgf'eg'ﬁcg% g%?{?\f\%rﬁg{é rog pzlam for
screen tex teﬂtéi@daﬂtdhagact@‘ﬁ st even asa driod sl anwumhamﬂey i® ne%qhtni gamcertiath
screen text 300 wou. by akribi
keyboar d dltgﬁﬁg"\ﬁ)%% %ﬁ?%raln%é?@&%"ﬁ%w l?ngg%r?‘gyntgglgggl % b%%%%ggﬁray remng,
l'ocati ons fleciaNhtirbttats ara cml@basn a¥0Actan is perforrsed. The prafesredal ues
d dat nbol t.h d
?gpr es 2n? afqymwo . e?ﬁi@t‘mﬂg B4 nplement: L QU5 SRE S Wely 8 WHeFI R SiHENF Redrot
be pressed simultaneously with the scribe. The auxiliary key need only be selected
once before the scribe (a flag would be activated) and then followed by scribing the

required character.

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



di spl ayed characters on the virtual keyboard and al so any speci al
characters or functions associated with sequence of auxiliary keys
and detection regions, a software program 300 or device driver 300
with an input routine 302, matching routine 304 as well as an out put
routi ne 306. The database usually residé&$ in the nenory 310 and
every application 314 (e.g. emails, word processing, spreadsheets),

even the s or device driver 300 and nenory, would
function gﬁt&?ﬁ@;?ﬁg@gﬁ?%ﬁ% an operating system 312 such as
Wndows CE or PalmGOS. FIG 7 shows the main steps associated with

t he operations the software. pr.ogr ' t £

in 302 FIG 6, %%985%‘? %fc%*@%énﬁ%ﬁ%ﬁ%ﬁrﬁméﬁﬁﬁﬁéﬁ'Efﬁf’%“&%ﬁ%@ﬂﬁ%é"
scri bi ng npasensydidms Ahd devicks ps hrsoftwiahe progirarhion devioe tiriver. FH3. thsttbws the
shown in 304 FIG 6 uld nonitor, the path of the scribe,and tries to
Tatoh 1t RAIRCSpOBTIE ASSARALER PALE, R SAIBNAER orogsam Tesrsegt i Lokt

r elgi o P i S) Ts?étﬁhf,lﬁ'l é&cr??da?ﬁ;éﬁiﬂth. this.igvenilish"bhe sdreed teod irtﬁgnesysiémlssmfwouid
selection), the nmatching rout]ne wou retrieve t data va at a
synbol , sp&RAiRly CeRRFSR PER w(gt!uak W&P?%&W@Y 395%%@?%8“&%@'8@% 5@% of

regi on scrizBgfhnribfd 16650 #br ifputihd, b GibASE308 B Horeast oPigiasallicsGhd
and pass the information to the output routine as shown in 306,

( Sho; Fl
6. The out gata symhaisassignaddo heEanelsptasionTeges Whigh isyerypsemHative of the
devi ce whe WA ' ; | dhia fetsts 296.
I Ljo scri %ﬁ‘%ﬁ@%ﬁ?&f%& ect gg%@gg%ﬁfﬁq%ﬁﬁgy?%??ouch 350 then
the’ t ouch anegssesigied with geqyricetal aukiliprydiels gRadgiegiay BRAIPRP: &r
nor mal nmul t ' QML - : t a
reduced ke%ngg%a%@Q@ms%%gf 25 %F%IP Sggswigtv\ésn ﬁggvtrrt%%gﬁ% ﬁ%’t@%ﬂ?pne
resol ves t Ieutinerd0diasgvelbas am ouipyt mutipaS0pt Thedatabasg vsiady psides in the

detecti on rrﬁeﬁ: lan: evil : UrR&s, whtd Bloc8sdi rdsisheets

detected on ‘2’%’9?&?&‘%@{%&@%@%@{% coor ('j\lmﬁat E or "'?%%Bcont_act )

i s retri evesemthesoftware program 300 or device driver 300 and memory, would function
under the conirol of an operating system 312 such as Windows CE or Palm OS.

FIG. 7 shows the main steps associated with the operations of the software
program. The input routine, as shown in 302 FIG. 6, would detect the touch on
screen 350, followed by the scribing motion 352. At which point, the matching routine
as had shown in 304 FIG. 8 would monitor the path of the scribe and tries to match it

- with any of the detection regions 354. Once a detection region is touched or crossed
(i.e. using rule 1 of the rules of selection), the matching routine would retrieve the
data value, data symbol, special character or function that matches the detection
region scribed, in combination with any auxiliary keys pressed 360, and pass the
information to the output routine as shown in 306 FIG. 6. The output routine would
then display on the display of the device where the cursor or input point is currently
positioned 356. If no scribing motion is detected in 352 following the fouch 350 then
the touch operates as per a normal touch input on the keyboard or normal multi-
character if touched on a multi-character button on a reduced keyboard system 358.



and Y1402. The scribing notion is traced and each coordi nate detected
is retrieved 404 in discrete tine intervals (1 to n), usually

determ ned by the operating system as Xn and Yn 406. Line equations
are cal cul ated as scribing progresses fromXn_1 and Y. 1 to Xn and
Yn 408 and these |line equations are nmat &fed during the scribing
process 410 with the line detection region's equations to see if any

|
bquati ousy The Gt a8 Fuw e Bht IS SR 2 BLIBRG rictBn ant flGws it
syerIO! s as itbq:@aﬁatbned ?fme tduwz:umu Egﬁﬁ‘(se(d:blngm detgetomsregionpvitst adouahnyis
I ar e Ctll (o) 0 0S ,.CO

R oot on Feieded Bn B irie Keyb it Wg, SRTERSM B B8RO retivd 2 X
X)7<;7 X3Y6 édnd \X‘%@t f Tﬁé;%}fﬁlﬁiﬁg m&ii@ht@s l?ﬁdéd aﬁ@é’écf;sd:mdsnﬂee?eﬁeﬂed inmetriaved

IS coordl nate or e orrLzont a axl .S Il e
1£ or the verdd4dgd '%tﬂ‘”@f’“wi%&p@ﬂ)nbsw&d\é? Wf%g op%&eﬁt@@ts%%% s
rectangl e boxand W, MEG Lﬁ‘rfzeS@;mft:o@é bRy cabLames ahes&nh“ag progressesfgine Xas Iaﬂg Y

used (e.g. trlang e) coor di nates, coul d
of acircle, O%MY@OWWG% g eQuations qee "I‘—ag‘fhepﬁg'”ﬂg %F’?'ﬂ)ﬂf‘g process
embodi ment ofo e ﬁ"fétlhgr&iekédﬂén i bﬂ@% uéﬁdﬁ‘é to s¥8 Yanydinedrelion isddfibed over

X1Y2 for a vertical line or X1YLl, X2Y1l f a horizontal line. For
auxiliary I&é?énfﬁrﬁ@tiaétbéﬁfﬁe@ﬁh?é’din@r?%m t he database coul d | ook
like: 26 Auxiliary key, Detection Region Characters

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

Detection Region Character
X1Y4, X2Y2 q
AsYs, XaYs w
Xs5Ys, XeYe e
X7Y7, XeYs r
XaYs, X10Y40 t
) Where X,Y3, XoY2 shows the coordinates (X is coordinate for the horizontal

axis while Yy is the coordinate for the vertical axis) of the opposing coordinates of a
detection rectangle box. In the case of other shapes besides a rectangle being used
(e.g. triangle) more coordinates could be used or in the case of a circle, a centre
point and its radius. For the preferred embodiment of detection line regions, X4Y4,
XoYo would be X1Y4, XqYa for a vertical line or XyY4, X2Y, for a horizontal line.

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



shift,

shift) and t

X1Y1l, X2Y2 Q (capital/upper case)
X5Y5, X6Y6 E auxl, X5Y5, X6Y6 e
XBY6 e Thus in the above dat abase exanpl e,

auxz2,

hen

i n26t he uppercase,

shift,
X5Y5, X6Y6 e
pressing shift

n Ell

X3Y3, X4Y4 Wshift,
aux3, X5Y5,

(sticky

_ scribing the detection region X5Y5, XBY6 woul d
sel ect and display the character "e"
pressing the auxiliary key 1 (sticky aux) and then scribing

whil e
t he

detection region X5Y5, XQY6 would select and display the character

e .

To make the matching routine nore efficient,

t he detection

regions are
character td

| etter used

referenced S
set-up the

al ways mat chi
(nost comon
likely and s

| anguage (if
nost commonl

ELT,AOI,N,

Ay w’ey, B AbARegibnt g CRarackasnonl y scrilbed

! e ast. _comonly SCrl he (‘hm:am‘ er This-nost common
Ishist, X% XdYbe obt ai ned easi |G (Gapitaliyprrsr 888) ed or
t-ab-stieoPy—ustng—a—sinpi mmoTT tetter used list to
&Q%gé\éexﬁﬁys ensures that {the matching routine woul d
shifie Xs¥d, Xgysig coordi nate/ gduiati on with the nogst |ikely
)—det ection region—tirst—progceeding—tothenext nost
@uh. XX %edanpl e of the charcters in the Engllish
aﬁﬁﬁ.@g% YQVERTY™ Keyboard & ayout) arranged ijn order of
y used to least commonly uslec be:
SUMB XY X¥sU MWF, G Y,P,B®,K J, X, QZ 27 Thus the

dat abase t hs

t—storethe-set—of ~data val

to the varic

us detection reqions could

ues and data synbol
| ook like:

s assi gned

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

To make the matching routine more efficient, the detection regions are stored
in the order of the most commonly scribed character to the least commonly scribed
character. This most common letter used list could be obtained easily in any
preferred or referenced statistic. By using a simpie common letter used list fo set-up
the database this ensures that the matching routine would always match the scribing
coordinatefequation with the most likely {most common) detection region first

proceeding to the next most likely and so on.

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

character could be:

E,T,AO,N,SHRDLCUMWFGYPBVKIXQZ



Det ecti on Regi on Character Xl1Y1l, X2Y2 e (npbst conmon X3Y3, X4Y4
X5Y5, X6Y6 a X26Y26, X26Y26 z (| east con%nn) Reduceé Keyboérd t
Systens The stroke input text inputting nethod is especially useful
for unambi guous text inputting for reduced keyboard systens, e.g.
TenGO ( Si ngapore Patent Application 20@202021-2). For virtual
reduced keyboard systens It allows unanbiguous text inputting to be

done wi t hout the ne SW t '
i nputting or t hehyie %baéaa%} Sé?rg%ﬁ%ﬁ%ﬁ)ﬂ?tsa%ﬁmgégﬁ‘{’g%{%sgl rect vext
unambi guougsiigpéd td‘tﬁéhhh@@ detetlioh rehamsdoakl look likeequi re al ternati ve

multi-step nethods like nmulti-tap and two-step nethods covered in
US. Pat. No. 6,011,554 and 6,307,549 for reduced keyboard systens.

The main facg b‘éﬁ dt‘rim[ﬁé’é:ohne Stroke | npt@hgr@g(ferl nput system can

differentiate %e tween scribe _and a

di stingui sh &(m\éﬂb’&z‘gﬂous text input (§& ﬁ:@%%ﬁ‘oﬁ'ﬁbi guous text input

(tap) si Uull"“?%&xz The—usinmgof —a gide method to Seaniessly

di stingui sh anbi guous and upanbi guous text inputting for

reduced keybdaYslXgystens was previ ousl;a addressed in U S. Pat. No.

6286064, but—t-heshtdinrg—rot+on—stitt—recessitates fTrst touching

?22? .synb;)![.c)n each key ﬁrem sely. W|th our inproved stroke input
i nput ti this '

e NI e IS

ST UTT CPTCSTTIT Lllc ||IUIVIUU

cha):acters that make up the nulti-character key 106 as shown in FIG
G 2 Zduced Keyboard Systems

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

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



shows how a reduced keyboard system could be inplenented on a

handhel d device 100. The reduced keyboard system woul d nornally
consist of a virtual keyboard 104 nade-up of nulti-character buttons
106 and a database 108. The characters are displayed as normal on
the nulti-character key and tapping on tage nulti-character key would
trigger ambi guous text input which would be resolved with a
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conpress spafgigads ki ihpsttingl a | arger button to inprove text

i nputting) as descri bed in Singapore Patent Application 200202021- 2,
or as small buttons that does not resenble a normal keyboard but to

i ni ni se space Utnid §5RE nfdthd iagl tol esxhuciat ddyboardsgstemstusin
No. 5,818, 437; 5 945, 928; ddodyRyinass abp y gstepgiusing

6, 307, 549, pﬂy@icgi lﬁ@§ﬁ§ﬂé&lb§{g%pl%%inp%&%%ﬁ?g@%ﬁ%ﬁ&#@é that are capable

of simulating a “scribe” motion counter to the normal tapping or pressing of the keys.
in our invention, there are two preferred embodiments to implement the stroke input
text input methodology for physical reduced keyboard systems.

Normally, the reduced keyboard systems could be represented in two main
ways, either as large buttons, that could be implemented to resemble much like a
normal keyboard, but with individual characters sharing the same multi-character key

: ) (to compress space and utilising a larger button to improve text inputting) as

described in Singapore Patent Application 200202021-2, or as small buttons that
does not resemble a normal keyboard but to minimise space utilised by the keyboard
as described in U.S. Pat. No. 5,818,437; 5,945,928; 5,953,541, 6,011,554,
6,286,084, 6,307,549, and Singapore Patent Application 200202021-2.

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



For the larger buttons devices, the scribing methodol ogy can be
inplemented in the formof the physical nulti-character key

consi sting of individual keys, representative of the consisting
characters 264 of the nmulti-character key 270 that 29 could be noved
counter to the tapping notion as shown i2¢ FIG 5. FIG 5 shows how a
keyboard using this nethodol ogy/ mechani sm 268 coul d be i npl enmented on

a handhel d device 260. W oe 1M
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j oystick- i didbpé Lieed R8Bputapesiabumaracie @ evea fumdtiGns5a shows how a

keyboard 284 using joystick |like buttons 288 could be inpl enent
_ ed on
a handhel d device 280. Thus, to input individual characpgrs

unambi guously, ¢apbhicAcédimediyboaaysesenisingsmhliénieys odaaly having a
character in the set_of characters (e.gq. "QO. "W, =S "R . oT
r epr esent edSTBYIler fEHIGr F?Yl{cﬁé‘?g@f @maj!%&fggﬁéa%gé’éﬁ\és?g"@g%'enr%?dymgg can be
mul ti - char aeiddm&@id in the form of the physical multi-character key being a button that could
move in multiple directions in addition to the normal tapping movement (e.g. a
joystick-like button 288) as shown in FIG. 5a. FIG. 5a shows how a keyboard 284
using joystick-fike buttons 288 could be implemented on a handheld device 280.
Thus, to input individual characters unambiguously, each direction would represent
each individual character in the set of characters (e.g. “Q", “W’, "E”, °R’, “
represented by the multi-character key 288. Because generally a multi-character key
: "‘) would not represent more than five characters in the base set (without the use of
auxiliary keys or menu/selection lists), the preferred embodiment would be the
multiple directions to be the five directions in & forward semi-circle as shown in FIG.
5a. In FIG. 5a, the multi-character key 288 is moved right thus inputting the character
“ to where the text cursor currently resides 290 in the display 282. Of course, lesser
directions could be used for multi-character keys representing less than 5 characters
or more directions (e.g. backward semi circle directions, pull-up, clockwise and
counter-clockwise twists, etc.) could be implemented to accommodate non-base
character sets as well like capital, accented, extended or diacritic characters or even




woul d not represent nore than five characters in the base set
(without the use of auxiliary keys or nenu/selection lists), the
preferred enbodi nent would be the nultiple directions to be the five
directions in a forward sem-circle as showmmn in FIG 5a. In FIG b5a,
the multi-character key 288 is noved rignat thus inputting the
character "t" to where the text cursor currently resides 290 in the
di splay 282. O course, lesser directions couyl e used f
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sel ect/ di spheyichireddesdkeybbar systatat a synbol or even function
associated with the button and direction it was noved. This would
seanl essly integrate unanmbi guous text inputting (directional

i nputting) and @ikbgiseythe dmbigmusttexignputtingforgedyasd keyeoargsysicss

d d keyb d O h i i i na.
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unanbi guou%g\,@ggbrdsﬁgmbﬁr?g for functions |ike saving new words to
library. 10 Sone design factors taken into consideration for the
gesture or stroke input text inputting nethodol ogy and
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efficient ways to input text without compromising display screen size (i.e. larger
buttons), fast adoption and a low leaming curve, and be compatible with all manners
of keyboards, which includes QWERTY-type keyboards like the English, French and
German keyboards and also non-QWERTY-type keyboards like the Fitaly
(Textware™ Solutions inc. - US. Pat. No. 5,487,616), Opti |, Opti [l, Metropolis
keyboard, and even Chinese keyboards, Japanese keyboards, etc. The methodology
developed was also to be implementable on reduced keyboard systems which use

: ’") multi-character keys so as to provide seamless implementation of unambiguous text
| inputting for reduced keyboard systems (using either virtual keys or physical keys),
without the need of a mode change function between ambiguous and unambiguous

text input.

Since tapping on small buttons or characters was the problem, we needed a
process step that had a more flexible starting point and took a slightly longer time
than tapping so that it allowed for adjustments on the fly, but would speed text-
inputting overall because of lesser frequencies of errors and less user frustration and



of keyboards, which includes QAERTY-type keyboards |ike the Engli
French and German keyboards and al so ﬁon-C%ERTY—type keyboardglifﬂé
the Fitaly (TextwareTM Solutions Inc. - US. Pat. No. 5,487, 616)

Opti I, Opti I, Metropolis keyboard, and even Chinese keyboardé
Japanese keyboards, etc. The nethodol ogy1 devel oped was also to bé
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An enhancement of scribing would be to have a digital ink trace be shown on
the virtual keyboard while scribing to serve as a visual feedback and guide the user

in his scribing action.

To make scribing even more effective, instead of making the character the
detection region, a detection box (any shape or size) can be used that either covers
the character or is smaller and kept within the character. The preferred embodiment

5 j of the detection region is a line across the character (that could be visible or invisible
to the user). All a user need to do is to scribe across the line and the character is
considered stroked across. This allows for super-fast scribing action and even adds a
fun element to text inputting. A further use of line detection is to reduce space
consuming functions such as the spacebar intc a single line or thin bar. Thus the
selection of the function is simply to scribe across the line representing the function.
As a line or thin bar, it would be much easier to place the function in an area to
minimise space taken up and optimise text inputting flow.



sensor input or even virtual keyboards or sensor pads with sensor
pens or sensor detectors. Basically, all nanner of characters can be
scribed, be it nunerals, alphabets, synbols, punctuations, etc. An
enhancenent of scribing would be to have a digital ink trace be shown
on the virtual keyboard while scribing32o serve as a visual feedback
and guide the user in his scribing action. To nake scribing even

nore effective,_inst
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The scribing method works great with multi-character keys in reduced
keyboard systems because it need not override the original ambiguous tapping
function, as a scribe is distinctively different from a tap. Thus, for a multi-character
button, as used by reduced keyboard systems like TenGQ or nurneric phone pad
systems like T9® (by Tegic Communications, Inc), ITAP™ (by Motorola, Inc),
eZiText® (by Zi Corporation), or WordWise® (by Eatoni Ergonomics, Inc), when a
user taps the multi-character button, the normal function is friggered, be it predictive

- text inputting or multi-tapping, but if & scribe occurs over a particular character of the
multi-character set, then the character is inputted unambiguously and seamlessly.

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



character whose detection line is scribed across. The scribing

el enent could be used in concert with any auxiliary key or sticky
auxiliary key (sticky meaning need only press the auxiliary key once
wi thout need to keep holding down the key to work in concert wth
other keys - e.g. sticky shift) to ger8&ate special variations of
the character scribed |ike uppercase, diacritic characters or even as
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a charact ef
are well suited for other applications and embodiments, even “futuristic” (less
conventional) ones like writing surface pads, sensor pens and optical or movement
recognition input devices, or any electronic device requiring @ means to input a string
of non-random characters as long it could detect coordinates or differentiate scribing

rmotion.

The text input methodology described here may also be mixed-and-maiched
with other well-known word completion mechanisms to further reduce the number of
keystrokes required for some varieties of text input. Additionally, that not all the
methodology and mechanisms need be implemented 10 complete the reduced
keyboard systems as long as iis essence remains and main text input functions are
intact, thus allowing for the omission of certain methodologies and mechanisms o
reduce cost, software size, implementation requirements andf/or even some good-to-

have (but not critical) functionalities.



set of the nulti-character button. In view of the above description,

t he essence of an enbodi nent of the present invention is to provide
a less frustrating nethod to unanbi guously input text on snal

virtual buttons and also to seaml essly integrate unanbi guous text

i nputting and unambi guous text inputt$hg. Al though the references
are for characters, the teachings of the present systemcould easily
be extended t i 8 invention
enbodi nment s oﬁ“ﬁ"ﬂ?ﬁ%ﬁ@%ﬁ"&@l{g& ?lkuhm%h ? ggtﬁé:eﬁ@)gﬁg“ on Efe)mond t hose
speci fi cahdve bnaidseebed keriraios ppgosed btillusieatinn aiioys "?RSiY' ficalipRshigpay be

beyond t he of those t

appended 'GRaF HERoHFPesBRETyE he SouiR o iR Aekarofh), Meibentchfis
limted tgotliRftedtiaeptisy theappegdedlisiammgle or to applications only in
nobi | e devi ces or conventional devices requiring text input, but are
wel | suited for other applications and enbodi nents, even "futuristic"
(Il ess <conventional) ones like witing surface pads, sensor pens and
optical or novenment recognition input devices, or any electronic
device requiring a neans to input a string of non-random characters
as long it could detect coordinates or differentiate scribing

notion. The text input methodol ogy described here may al so be

m xed- and- matched w th other well-known word conpl eti on nechani sns
to further reduce the nunber of keystrokes required for sone
aryeties of text input. Additionally, that not all the nethodol ogy
a mechani sns need be inplenented to conplete the reduced keyboard
systens as long as its essence remains and nmain text input functions
are intact, thus allowng for the om ssion of certain nethodol ogi es
and nechani sns to reduce cost, software size, inplenentation

requi renents and/ or even sone good to- have (but not critical)
functionalities. :



34 1t will be appreciated that, although specific enbodi nents of the
I nventi on have been described herein for purposes of illustration,
various nodifications may be nmade w thout departing fromthe scope
of the invention. Accordingly, the inventionis not limted except
by the appended clains. 35 What is cBained is: 1 A nethod of

I nputting for a screen text input system wherein to input a data

val ue O?ﬁﬁﬂ 50N a virtual keyboard unanbi guously, w thout the
need app|ng, u5|ng a gesture and stroke text input method
conpri sing a finger, .or object tp str [Q
charact br 1 epreabRB ifuitgsd 161 Sorep 386 iBRLENbRI iReRL) o GPRF B e
screen; det e¢aj8%ridags E)??H@BI Satvirud %é?@@ardqg{aeﬁﬁlg{]guém%ﬁﬁdlﬁkh@@eed
notion fromthe point contact on screen; matching |ocation

poi nts of th@ftepptm@u, Hgingad gewmaﬂetse@kemm@wtmth@ﬁ Conworisitg thersteps
whi ch are as§’4 gned data value or data symbols representative of the
character pl ayed on the screen, it is |ocated on or nearby; and

di spl ayi ng as twiig & fingér dhebjdette stakeeadrsssiaichamutidalepassngatba dfea
t he detection region that is stroked across. 2. A nethod of

i nput ting ask@YSHOKE®PN & Vilual kebamie a8t thegeEeRltes al so i ncl udes
besi des a st ro%t%fn@ﬁﬁe t8u§r%hﬂ'gesﬁrr gﬁSl ng, criss-crossing and
e a

zi gzaggi ng over arac and ve' the sanme functionality as a
st roke across. déieo%ingethbcsttfohmgl mption fnog tife pdial oh @niddroe thetdoeeen;
gesture |eaves nQaetngl% !gcgno% pomts of the stroking path with detection regions on the
screen, which are assigned data value or data symbols representative of the
character displayed on the screen, it is located on or nearby;
and displaying as text input the data value or data symbol assigned to the

detection region that is stroked across.

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

the character and have the same functionality as a stroke across.

3. A method of inputting of claim 2 wherein the gesture leaves behind a digital

ink trace on the virtual keyboard during gesturing.

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

likely or common detection region last.

5. A method of inputting of claim 1 wherein the detection region representative of
the character is a detection box within or covering the character and the

detection box can be of any shape and size.



ink trace on the virtual keyboard during gesturing. 4. A nethod of

i nputting of claim1 wherein the matching of |ocation points of the
stroking path with detection regions on the screen, are done in the
order of matching with the nost |ikely or conmon detection region
first to the least likely or conmon d&gection region last. 5. A
met hod of inputting of claim1l wherein the detection region

representative of the character .is,a t. | ] i
covering &he @n'&ﬁeglﬁde‘?f'%‘?iﬁﬂ'?%@fedﬂ@t Ewgg%ﬁgtéxgéégﬁ%er@@?ﬁéﬁ%ﬁéﬁgﬁ%téveaﬁd
size. 36 6. Ahdehhedicpis 4 dptectibminodcrobabrméanthecidmactehe det ecti on

region representative of the character is a detection |line across or
near the character. 7. A nethod of inputting of claim®6 wherein the

det ecti ony | i ney hratidSbiahsutany bflainke wWhersid thédetéctivet imeds uisiblenputhel ng

of claim®6 wherein a spacebar is represented by a single line or
thin bar on theybeandual keyboard wherein it is selected as per a
detection line. 9. A nmethod of inputting of claim1 further

conprising the step: performng as per a nornal, button inpu Lf.t
char act er8or butrtedined efdppieitienof g!gtm B avherglp AgRarceha if 5&%@%?*?@?%%3 'nglébe

gestured over gin%oor tﬁngﬁlﬁg %ﬁ‘i’hé’(riﬂha bag Wherelnat @sbidctgd dxeper a detection

conprising the step. ayl ng the’'data value or data synmbol in a
di fferent casdinei ke upper case, diacritic and accented type case or
even as a function, if an auxiliary key or sticky auxiliary key is
qsﬁﬂ in concert with the gesture. 11. A nethod of inputting of claim
1-.wher ei ngt he & heetaod ef indutipg afeldim & funtherfgopyarising the step:

performing as per a nommal button input, if the character or button
representing the character is tapped instead of gestured over.

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

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

T ) been gestured over.

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

been gestured over.

13. A method of inputting of claim 1 wherein the character displayed is the
character that was gestured over the most ignoring any other characters that

have been gestured over less.



character gestured over ignoring any subsequent characters that could
have been gestured over. 12. A nethod of inputting of claim!]l
wherein the character displayed is the |ast character gestured over
i gnoring any previous characters that could have been gestured over.
13. A nmethod of inputting of claim1 @herein the character displayed
Is the character that was gestured over the nost ignoring any other
characters that have been gestured over less. 37 14. A nethod of

i nput ti i of Achethad®fwtingof tleine Bavbenely thei chsiragted displavied isiag act er
that was gestured cl.osest to.the centr f the detectiaon l.in . .
gnor i ng —angeHer te i bEr LR SB%hTe e bRRER S fikkeBabon e jangrine
the centre ofny btier cherickssithat hé@be%geﬁufﬁi fiethed frobiithed ¢drit@: & their
claiml1 wherein characters are di splayed for each character that was

gestured ovefetentiembngr der of which they were gestured over. 16. A
met hod of inputting of claim1l wherein the screen could be a touch
screen or sensor pad, or a screen or virtual screen that works with

a sensot5.0bj Achetbivd of énsating bkelalm 1peheress eltarantang tradisplafedAonesdiod
of inputting of in claiml1l wherejn the character could be one of the
charact ers i fhaarier thatoyas aestereqeyer indghe Ardart oM theypuiers: grplered
claim17 furghgr conprising the step: perfornmng as per a

mul ti-character key input, if the character or nmulti- character key
representing the character is tapped instead of stroked across.

16. A method of inputting of claim 1 wherein the screen could be a fouch screen
or sensor pad, or a screen or virtual screen that works with a sensor object or

sensor like in pen-based inputting.

17. A method of inputting of in claim 1 wherein the character could be one of the

characters in a multi-character key.

18. A method of inputting of claim 17 further comprising the step:
performing as per a multi-character key input, if the character or multi-

character key representing the character is tapped instead of stroked across.

19. A screen text input system comprising:

a display routine displaying a virtual keyboard on screen;

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

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

a matching routine, which needs not match the tapping touch, but only
needs to match the detection regions of the virtual keyboard with the scribing

path and determines which detection region(s) is



19. A screen text input systemconprising: a display routine

di splaying a virtual keyboard on screen; a stored set of data val ues
and data synbols assigned to various detection regions on the
virtual keyboard representative of the displayed characters on the
virtual keyboard; an input routine whi3h detects a touch on the
virtual keyboard and a scribing path of the contact with the virtual

keyboard; a matching rqutin j B bol
t ouch, but onlss?eqtfég@ggtag%&?L&[\A\@Pﬁ%@gfgg?[?g%tﬁr%aﬁgr\%mgf&?he é\?imrtual
keyboard wit h fepesentativé ofthepietéctandegioni@) atiaeiedwhi ch det ecti on
region(s) is 38 selected; and an output routine that displays the
data value or data synbol representative of the detection region(s)

sel ect ed. 580. AssEEASEK ML sistant ofsyaitera whereirahmseabing @ath of thp gontact

scribing path of the contact wth the virt behi nd
a digital ink withe bia! ﬁevmwe%veswspwaaﬁﬁfaﬂﬁﬁ%%‘??{E‘.%ﬁ’é. 1. A
screen text i SdRMg@cripingl M 19 wherein the matching routine

mat ches the detection regions of the virtual keyboard with the
scribing path in the order of matching with the nost |ikely or

common depgctig Qc{eggité’ﬁzirgﬂydt/%&stbm bifaihEBSivheldirkitleymaichiog routine matches

det ection region screen text | stemof cl

wherei n the dethecietention sggions OP@BNHEL@HF%XW%E&J{%R¥"I‘F‘es‘iﬂli’éﬂga%ﬁt§ﬁﬂhé %éder

det ect i on box i 4L Hir BB e kélp or SaRfr teciioh refion fiest exthiodeadiox
Shape a JUSI ze. 23. A screen text input systemof claim

cme of any ) _
19.her ei n t helileit @rozonamon dgtestion region last.

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

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

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

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

detection line.

26. A screen text input system of claim 19 wherein the input routine detects a
touch without a scribing path on the virtual keyboard as per a normal button

input.



representative of the character is a detection |ine across or near
the character. 24. A screen text input systemof claim23 wherein
the detection line is visible on the virtual keyboard. 25. A screen
text input systemof claim23 wherein a spacebar is represented by a
single line or thin bar on the virtu@P keyboard wherein it is
selected as per a detection line. 26. A screen text input system of

claim 19 wherein the input routi Qysiay v datousiue or data
scri bi n@7pat A s@reetmxvnpﬂef&aﬁg%i?ﬂ@%?'ﬁﬁggﬁ%ﬁn fad no?n%ﬂ b

ti0 | .
39 27. A sc%\ﬁﬁg L Staitedrent caesike mpper casgl glagoticdrg %‘F‘??“f%} ‘HB%BJT’%S%
data value o a?

a symbol in a different. i peked aseoncert
di acritic andvereeatfeactioppan 84¥ ar@flkeyé’\?éﬂﬁgs z)i(hl?ﬁyr?ﬁy?on, an auxiliary

key or sticky. L L key is used in concert wth the scribe. 28.
A screen tex%"ﬁgﬁ‘ﬁ%%b@'{%tem of claim 19 wherein the matching routine

determ nes that the detection region selected is trgemfi F@@n%a ection
region scribed over . | RABE cRiitiseaussreindbe EAGHNG ns that
coul d hadfe b@éﬁcre@%h%g@%\é/% 29. A scrgg&dﬁgﬁ{eﬁrgﬁ&gte%t@m af

cl ai m 19 whergidmdites that thiei dejestioneaen Sg es t?ntab é&ﬁdﬁgﬁéﬁé ?i{gn
region selected is the 8Gerktitaption SEgiIOMmE

any previous %P%@PY%HQ‘{’@%%?t at ecoul d have been scribed over.
30. A screen dpisbdopgtit system of claim 19 wherein the nmatching
routine determ nes that the detection region selected is the

d ction region that was . . ;

_‘if)e 20, A screen text input system of claim 19 wherein the maiching rouein®

determines that the detection region selected is the last detection region
scribed over ignoring any previous detection regions that could have been

scribed over.

30. A screen text input system of claim 19 wherein the matching routine

determines that the detection region selected is the detection region tha1.; w:s
scribed over the most ignoring any detection regions that have been scribe

over less.

31. A screen text input system of claim 23 wherein the matching rc-autine
- determines that the detection region selected is the detection line tha-t wa.s
D scribed closest to the centre of the detection line ignoring any de.tectton lines
that have been scribed further from the centre of their detection line.

32. A screen text input system of claim 19 wherein the matching routine .
determines that detection region(s) are selected for each detecthn region tha

was stroked over in the order of which they were stroked over.




scri bed over the nost ignoring any detection regions that have been
scribed over less. 31. A screen text input systemof claim23
wherein the matching routine determ nes that the detection region
selected is the detection line that wagg scribed closest to the
centre of the detection line ignoring any detection |ines that have
been scribed further fromthe centre of their detection |line. 32. A
screen tex3. i npuecragmsteshinplit syistermol daiim &9 wiherein &Hesaresn iRy E%ﬁtt(i"f?g

determ nes thal Ahostbothrn0l 8% Stredh r SRLELIAA fat RBAL wiE! #6dison

regi on that I'n e order of which they were stroked
over. 40 33. Abjetersensexlikd inpen-tageddmpuding:| ai m 19 wherein the
screen can be a touch screen or sensor pad, or a screen or. virtual
screen that works with a sensor object or sensor |ike in pen-based

i nput ti Ng.3434. AMsEESERt inpyt systgmof siain dfwdtereih rervirtigaliieybesid it Ae
virtual keyboard. is edyced ke ard. ] : s [

keys Wi th eachr?ﬂHcPfj}@H{i?ao{atsﬁte &8 m@@%ﬁg} %%\}ssnglﬁl é%c%h @gﬁﬁgﬁﬁ%
characters. 35kefdRplayfiy itenet of opndistigsharacdrscl ai m 34 wherein the

i nput routine detects a touch without a scribing path on the
mul ti-character key as per a normal multi- character key input. 36. A

nmet hod of 4g91putyl édpged fixt %pﬁ?ﬁf@t@ﬂ df elaln 34 dvisyeinding input fouling Heleglsia y
of keys, each key havin as

! g at le one feature wher.ein.t f IS
a data val ue, &oudghiMEiqubA sSrbIRG PEELOR Fﬁ’m%%ﬂ({%%sﬁe&gf@wﬁum
keystroke on akevepaidyingdierein a key is a multi-character key
consi sting of individual character keys, representative of the
consi sting individual data value or data synbol, that can

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

moving the individual character key in a direction counter to tapping as per
D normal for a multi-character key input; and
displaying the data value or data symbol representative of the individual

character key.

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



nove in a counter notion to the normal notion of tapping on the
multi- character keys, wherein to input a character unanbi guously
does not require changi ng nodes between anbi guous and unanbi guous
text inputting using a stroke text iQEut met hod conprising the steps
of : 1 noving the individual character™key in a direction counter to
tapping as per J normal for a nulti-character key Linpgé@arggré(ey

di spl ayi ng the data.m YRk congistemandisidue ag

i ndi vi dual cﬁé&?c@grlﬂé%{&%gségﬁﬁgt hod of inputting of claim 36

wher ei n i nst egsuraér oliappind.t i - character key consisting of individual
character keys, it is a single button that can be noved in nmultiple
directions besides tapping, wherein each di rectlontpr%&) esents the 41
stroke tegt i AnH&thoaohiputingrafelaing HErBHLARRISHY YREASA" dual
character key cqunter Lo Lng. SriBs w8 differéntate likgupdercl ai m
36 further conprq'ﬁq%“Qh'@ieﬁggéﬂgiogp gayi ng tlrlle data val Uﬁ Rraugﬁ]éu?k v
synbol in a dihé@rcuiiticand aiéred iypsrcasea &ver ARG THRF MR E A ER e(t?
type case or even as a.functi.on, ] Litd ¥ thedindiglduakoharacter
auxi | iary key of sticlyesfligng c‘%#‘?eé\}'\}’} %‘Shn%t?"‘#g” p¥in ge i ndi vi dual
character ke*eggguﬁ@ftd@ppiagpi ng. 39. A nethod of inputting of claim
36 further conprising the steps: performng as per a nornal

mul ti-character key input, if the button representing the character
i s tappedsd nsteaupfy Stiflitash erdainos@iirthennomprisind theappPhg. 40. A

?ﬁ? o or Tnputt ;Iaer-.] cnc')r']:ingclasij1 ;aen} 39 whar &l chhrdBhr kel it aM@eigion| dual

har act er _ o
representing the character is tapped instead of stroked and movéd counter

tapping.

40. A method of inputting of claim 39 wherein if more than one individual character

key from the same multi-character key set is tapped together, it would stll

perform as pera single multi-character key input.

41. A reduced keyboard system for inputting information comprising:
a plurality of keys, each key having at least one feature wherein the feature
is a data value, a function or a data symbol representative of a keystroke on a
keyboard wherein a key is a multi-character key consisting of individual

keys, representative of the cohsisting individual data value or data
ping on

character .
symbol, that can move in a counter motion to the nomal motion of tap

the multi-character keys;
a database for storing data wherein the data is a data character or a data

symbol associated with an input keystroke sequence of the keys; and
a display for displaying the information.



key fromthe sanme nulti-character key set is tapped together, it
woul d still performas per a single nulti-character key input. 41. A
reduced keyboard systemfor inputting information conprising: a
plurality of keys, each key having at | east one feature wherein the
feature is a data value, a function 2 a data synbol representative
of a keystroke on a keyboard wherein a key is a nmulti-character key

consi sting of individua wWheRsig &einpat & ciearattet he
consi st i ﬁg i nﬁi@gﬂ‘?ﬁﬂ(egg?%%%{sﬁegﬁg‘:d @%{31_ synt;ol Fhat Can RS 2
count er Nt i opn&RAbigeusiptioes nubiekuie shandifphMeges ReMera embg

mul ti-character keys; a datab QL inGvidakechalete keytiha difection s
a data char acHB#Mg “8“%15%"?"""&'@%@0%3’0@82% Pated with an nﬁg#t keyst r oke

sequence of t hgukey e tappiflg@sties pbayalfor a multheRafAFHE" KREMPHE or mat i on.
42 42. A reduced keyboard system of claim41l wherein to input a

charact er unanbi guously does not require changi ng nodes_ bet \Qﬁ_gg racter
anbi guouszlind A LAREEE ReMbard SystembclaimiAd whereipungtigadof hgimyre4?
character key 1n a direction counter J; 8huler Wlt chwbea
mul ti - char act ey icepsisiingef ingigidual &'@tﬁfé%@n&eﬁy olgfgc?%?/@t em of claim4l
wher ei n i nst eag af ih e, iBlk diresttasdesides tipping; ovhsireinieagh S¢RM vi dual
character buttons; 1t 1s a single button ; divilRieEehdracter key
nul tipl e direcepresentsdie 6@%“'@‘&8%‘?“5?‘"%8; @?%ng%ﬂ-'%ﬁ ect i on
represents theco%ﬂigr‘f@'ta?i[ﬁing‘)f nmovi ng of the consisting individual

C acter key “counter 'to tapping. 44. A reduced keyboard system of
c m 43 wherein to input a character unanbi guously does not require

changi ng gpdes, bet Wegh-gitird 4gskenpértiaim 43 wherein to input a charailcter
unambiguously does not require changing modes between ambiguous and
unambiguous text-inputting by moving a button in & direction, representative of
the consisting individual data value or data symbol, counter to tapping as per

normal for a multi-character key input.

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

J 48. A reduced keyboard system of claim 43 wherein to input data value or data
symbol in a different case like upper case, diacritic and accented type case of
even as a function, an auxiliary key or sticky auxiliary key is used in concert
with moving of the buttonin a direction, representative of the data value or

data symbol, counter to tapping.




|-

unanbi guous text inputting by noving a button in a direction,
representative of the consisting individual data value or data
synbol, counter to tapping as per normal for a nmulti-character key
i nput. 45. A reduced keyboard system of,.cl aim 41 wherein to input
data value or data synbol in a different case |i ke upper case,
diacritic and accented type case or even as a function, an au>§i liary
keé or dSt:ﬁkK ﬁ%bbé&{(%y‘ﬁ@ﬁrd Systsra df tlaine dhoderein i mumpﬁbamubtt-hed

i ndi vi dual ¢haracter key counter to tappi ; HembpRr
system of cl ai shaactrRkepinput.ghe ﬁ'ﬂhtfdta%{ggfegg?sﬁ%%erg%ggﬁgﬁfgnbol in a
di fferent casetéd'(g;ég upper case, diacritic and accented type case or
even as a functi'on, an auxiliary key or sticky auxiliary key is used
in concert wth noving of the button in a direction, representative

of the datag, valu QIR Wisereiapipinpot ag Per 3 nulik
%}oa /‘uf%é@é‘?d Q@t@aﬁ?’ BRbm df @l

duced k 41 wher ei i nput |
Char act er ey icharaerkay Imali e cnli-sbR@ i ByloR FTRSGsTT  prorEtiet s

character is ta‘g) ed. 48. A reduced keyboard system of claim43
wherein to inp&?l "per a multi- character key input, the
mul ti-character button representing the character is tapped. )
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