USER INTERFACE FOR TEXT INPUT OF COMPOUND CHARACTERS
TECHNICAL FIELD: 5 The exemplary and non-limiting embodiments of
this invention relate generally to user devices, such as those used in
wireless communication systems, as well as to methods and computer
programs and, more specifically, relate to user interfaces to enable text

nout oL BRRURAIRIACR ARERERE PO L TP RBRIPOIR IDER AR

characters, also known as ligatures or conjunct characters, such as those
found in Brahmic scripts. 10 BACKGROUND: This section is intended to

provige @haekgregadrpr context to the invention that is recited in the

claims. The description herein may include concepts that could be

pursued, but are 15 not necessarily ones that have been previously
conceiveskanprsuathdhpiaipeshihlasseathavisaindicatedaharaimalihatuser
is described in Ehis %ection i .notl%[ior art to the descriptrign a%n‘ge l%%snilrézhods
this a%ﬁffceg‘ti%uﬁ afid 1S ot aditte Sosﬁfémpnﬁ%lrngaarttl%%/%sc?ussl’on |th|5

sectiend 2hibuefplogring texns arespefined nsdollowsistigatfed Sonjemmtie text

A 'ett%@&‘eeﬁf&%ﬂﬂ%ewsma comRInaton:-Qf i Qk M PRSI, JGHE Muracters,
The e

shape of t gature or conjunct may, or may not, provide a clue as to
the coiStROOARIEAEIE L8 ABIBRtHEFEARET R RIfadRaphipBpd p/Bramnic scripts.
fgonsonant - a speech sound produced by occluding with or without
releasing, diverting, or obstructing the flow of air from the lungs. In Latin
the Ie%%&qg’ 5 H J K. etc. Note that Character (Char) and
consonant are used interchangeably in the following text. 30

H al.an[t'fx\llsl g%égtgn-isalrgtgg&%%c} E{’gr‘]d]:%ra% q:'lg%roltl Cdcor}ac{gi%tp?trt(l) ry%rx}gn% r%ﬂ%‘% recited
scripts'used to suppress a Inherent véwel soun at occurs with every
consomdrtetinaradier ddsiviatredDependennitodwebneerh dricel dsspeiatsdbut are
\Mth %&%%9&%&%@1@3 m%@%egﬁ%&iously conceived or pursued. Therefore, unless
otherwise indicated herein, what is described in this section is not prior art to the

description and claims in this application and is not admitted to be prior art by inclusion

in this section.
20  The following terms are defined as foliows:

Ligature/Conjunct - A letter (character) which is a combination of two or more basic
letters. The shape of the ligature or conjunct may, or may not, provide a clue as to the
constituent letters, Exampie: the joint form (diagraph) of " &".

25

Consonant - a speech sound produced by occluding with or without releasing, divertiog,

or obstructing the flow of air from the lungs. In Latin the letters BC D F G HT K, etc.

Note that Character (Char) and consonant are used interchangeably in the following text.
30

Halant/Virama - a generic term for a diacritic character in many Brahmic scripts used to

suppress an inherent vowel sound that occurs with every consonant character.
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applied to a consonant to change the vowel sound of that consonant.
Modifier - a mark added to a letter which distinguishes it from the same
letter without a 5 mark, usually having a different phonetic value or stress.
Many languages support the formation. of ligatures or conjunct characters
in some form. Some of these languages may or may not require the use
of a special character for joining the two intended characters. The use of

the S%ﬁ@b&'ﬂ@ﬁ@&w{/ eRylts ipthe formation £hAR 1R8-S0RIHNGT s WML er that is

there may or'may not be a complete change in the 'glyph' or physical
appedidlifée Ot mBsreaniin ghepefiRTY eral st oAtk inventors
are not aware of any user interface that provides a truly efficient and user

intuitive technique for greating conjynct characters. For example, at time

the. T HEEA PR S EYPAETot kA EESS e TR S GRS GHeTai out
compazed deutiie jpatticipdtiifigechahactersyandotirresser may tend to think

of the ligature as a single character rather than as a combination. One

issue that arises is that end users do not necessarily understand the
undeMyinglussegaserizre!tho faswbiueiNgaspetistphegtdieacter farmpae form.
conjugigh chaiactein 2R MoshebtheangHages Msad by theAsia sl RaeiiGining

(APAC) regions have the characteristic property of supporting the i
formafioRareere it CharseRirdeaRss akONTFES 8 EdRiRdpsgHion of
ligatuieSsohhase wampatiacheh aracters e farmecdyhiaininghbugyph' or physical
characters usin (tg[%e sgehcial charac%t r, sutch as the Halant. 25 Ligature
formaal?gﬁaf?ggeb% F e UESed b fidian Tanguages in Chapter 9 of

document: Thg Unicode Standard 5.0-Electronic Edition, copyright (c)
1991&%[?%%75&]1 ,I&% 1%)@'198;‘3 5@ B%E%Q%?e%@g}@l&%xqgt%geetﬁgt éﬁ%ﬂgsatml efficient

Stan , Indian Script Code of Information Interchange-ISCC, (c) BIS,
1991 aBLivesainsfilnditpabSiardardsc 3D RsnaRthibleatites DevARapale. sthpes the
employiRIAInieierahines theBalpatfiinicqdepyaineldrQ94Bhals® to the

known as Virama and as a vowel omission sign. The character ,
participating characters, and the user may tend to think of the ligature as a single

character rather than as a combination. One issue that arises is that end users do not
necessarily understand the underlying user interface process of using a special character
to form a conjunct character.

20
Most of the languages used in the Asia and Pacific (APAC) regions have the
characteristic property of supporting the formation of such compound characters, also
known as the conjuncts or ligatures. These compound characters are formed by joining

two characters using the special character, such as the Halant.

25
Ligature formation has been discussed for indian languages in Chapter 9 of document:
The Unicode Standard 5.0-Electronic Edition, copyright © 1991-2007 Unicode, Inc.
Reference can also be made to: Indian Standard, Indian Secript Code of Information
Interchange-ISCC, © BIS 1991, Bureau of Indian Standards.

30

For example, the Devanagari script employs a sign, referred to as the Halant (Unicode

value U+094D), alse known as Virama and as a vowel omission sign. The character
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Halant (Virama) generally indicates the omission of a vowel sound where
it otherwise would occur. Normally, a Halant is used at the end of the
word to indicate that the word ends with a consonant sound (thus omitting
the inherent vowel). The Indian. standard ISCII extends the application of
the Halant to indicate the consonant clusters where two 5 or more
consonants are to be pronounced without any intervening vowel sound.

Visu%%m%Wﬁ&%@ﬂ%“%i@@?%M%@&tgg&b\)ﬁ%m&ﬁﬁe it otherwise

appearance of the vowel-less consonant, orgé/ reﬁlacin a sequence of

consSRAItE Y B S RATRaY Tigrdr B © Withtoi kst s the word
meang&f WigPhayngihe conspAR Glisiessha nalant mayherispiyesandard
as a visible character to indicate the amission, of the vowel sound within

o 20N R AT S B e FATANE BRI et e o
CharactertecSpetial:@hardetproidalant vtCharacter2ventiig atuwa AComjuvictally,
In Hindi,ZF+ + tt = f 15. ' + I ise )
attomihs e YA b H S R AUE B Do
whercimaentirig teRy vitkret gseaisnseaé sbansiallpd fiable Weltce Behre. In

as a gelldlarpRang; %ﬁ@éﬁe’ﬂﬁ'@f Blsé%@iﬁg%é%&}é@ﬁéﬁt MAUSINPHARAE may be
know how to enter a 20 ligature by explicit input of the special character

HalarfspiaviAer syl uirasialy Afdmist o Snisihel igatirach foghtvitin the
from ackeypadiane Mmaymaat Kuew thewddangontinue when the needed
character is not found. Further problems can arise with those ligatures

whose visual appearance differs from the phonation: Zi + + ti = T. Due to
theseldiffigidties some users may avoid the use of'difficult words' when

Writi”@ﬁ%?é}%%?r%a C 8y Vil RGNS AP IR MCconsanapt Glusters or

ligatures t e Incorrectly written. Some users may also perceive,
for exanpnlasithesligatutes &ff or 3T as independent consonants, and not
combinations of two different consonants. This can result in incorrectly
Wgitingn thagamvordsthat ;clude such ligatures. Some users may also find
it difficult to delete the last participating character of the ligature to form a
new ligature. 30

Problems can arise when attempting to implement the creation of conjunct characters,

such as when inputting text with the user interface of a small portable device such as a
cellular phone. For example, in some cases users may simply not know how to enter a
20 Hgature by explicit input of the special character Halant. Further, some users may attempt
to enter the ligature straight from a keypad, and may not know how to continue when the

needed character is not found. Further problems can arise with those ligatures whose

visual appearance differs from the phonation: @ + ¢ + ¥ = &7. Due to these difficulties

some users may avoid the use of 'difficult words' when writing text messages, or if there

25  are words with consonant clusters or ligatures they may be incorrectly written. Some

users may also perceive, for example, the Hgatures &7 or # as independent consonants,

and not combinations of two different consonants. This can result in incorrectly writing
those words that include such ligatures. Some users may also find it difficult to delete the
last participating character of the ligature to form a new ligature.
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3 These various problems may be seen to have a common element
related to the fact that users may not be aware of how to create ligatures
using the special character (Halant) and as a result they may tend to not
use these characters, even though they are an integral part of the
language. 5 General reference with regard to entering scripts, including
APAC scripts, maybe found in commonly owned US Patent No.:

6’93%95%’\}%&%%%@1@&}9&%9 %§ ’sg&%’hawlieé%gﬁl@g ARRA LS00 the fact that

Providing Hindi input to a Device Using a Numeric Keypad", by Petri

LaukKEFE arre M ivakRif Salotsie Heaor sunm AR ey haredaifigient) and

and ofher-RiRkierms:Aien0 Vereome Bk piRRAd vk agrsitie y arl ke ddyal part
of the exemplary embodiments of this invention. 15 In a first

the us
aspe@?fﬂ%r‘%%ﬁ“ﬂ%@'exemplary embodiments of this invention provide a
nsethod that comprises receiving a first character; receiving a second

Charat?%%re?ri [8300038 .10, [eceiving.an iQ&—ic%ti.%%ﬁ&%ud@%érs‘grﬁ&),Qn«ﬁ be found
operation performed on a touch respofisive  display, superimposing the
first chiaxasterrdinelthrl SEdtateh thardcte; dridifthe dirdugnel 20 H¥todethod and

charagiers Are SRR IaHIng.& ¢OUHBRCLENARAG I IGRIACKE, e TIE! Peri

and second characters with the conjunct character. In another aspect
therebftskaase g R EMBERAERES this invention provide a

gomputer-readable memory medium that stores computer program
instructions that when 25 executed result in performing operations that
comp g/,[%ﬁ’r%gponse to tactile user input, executing an operation on a
touch responsive display so as to at least partially superimpose a first

displayed,character and a seeond displayed,characiat, cansuiing. 2. 5ehioly. vy
Iinguistl?c rUles to- determing it the superimpose irst and secon '
charatitersearethappropiatenhpdiconts chivacterstforforming a conjunct

gharacter, and if they are,

In a first aspect thereof the exemplary embodiments of this invention provide a method
that comprises receiving a first character; receiving a second character; in response to
receiving an indication of a drag and drop operation performed on a touch responsive
display, superimposing the first character and the second character; and if the first and
20 second characters are suitable for forming a conjunct character, replacing the first and

second characters with the conjunct character.

In another aspect thereof the exemplary embodiments of this invention provide a
computer-readable memory medium that stores computer program instructions that when
25 executed result in performing operations that comprise, in response to tactile user input,
executing an operation on a touch responsive display so as to at least partially
superimpose a first displayed character and a second displayed character; consulting a set
of linguistic rules to determine if the superimposed first and second characters are
appropriate candidate characters for forming a conjunct character, and if they are,
30 replacing the dispiayed first and second characters with a displayed conjunct character

without requiring user entry of a third, special character,



30 replacing the displayed first and second characters with a displayed
conjunct character without requiring user entry of a third, special
character. 4 In another aspect there is provided an apparatus, comprising:
at least one processor; and at least one memory including computer
program code the at least one memory and the computer program code
configured to, with the at least one processor, cause the apparatus to

perform.afdeast-thedellowing: iRaRARFIAMIR U Sk s dastile Jsat Rsor; and

device that at 5 least partially superimposes a first displayed character
and &'dewss ARE ARSPIEY kRS CERPRCBRASTHITG S <Bt BiRmR arsBsirsy 4ad the

detergpinguiftihe SURAIINNOsa Uk AREB LN taGRARBIRES 8 Rause the apparatus
appropriate can(flidatﬁch racters for fOémi,n a onjunctiﬁharacter if the
B Qi Xfc

deteﬁ?}mﬁ‘i’&}% S?ﬁﬁr { V?@gﬁ%@?ﬁ é%i“rf’ré‘i‘% RS 68%1%} evice that at
charaetarsaniihyasugdisplayed cdnjudishlohal abtessowvitnd atseeouirdizglagetl character
entry, of a third, special charagter.. 10 In a further asp r

oDy S R e B T SNSRI 15 o sond
complisestmeansiforogriterierpdidiistcbhacsmteion umaize e opel wivhehategier, if the

meang for displavingrihe erteredifistiang SeernhehatRCIEISHMBBRSER! with a

performing a drag and drop operation so as to superimpose the first
charabtelasit i SOt Far AGIE ! 1SHERNE CFERBO SR B G- detsttsrmacter

tlne superposition of the first and second characters, for determining if the
first and second charaé%ters are suitabje for f%é@aq a canjunct character.

and, FifieFHYE, TR PG e HEWATRY € TP Wi Provide
conjungtareharaatenontbhe dispiayfimeansnyithiiut cegraitguehtryeobadthirdacter;
special character; and means, responsiv. uching-the same or, 4.
B
operatigrdrfor ypgtaicimaethe tdisgrayagasenferictst bapaeter apitibgyscond character;

¢onstien! chArRCIars, AlaR disHRSEHS AN BRRRIALUS NAICREIRIES e ters, for

controller for coupling with a display and a tactile user input device. The
contrORErEEBAfMG e 5D A SHRSoHITRS FpUr trovHANE 9% KyTHRe R &prunet
input device: wherettbe rpi: atdeasicnastialyauparbmpases @rfifsith the conjunct
displayed character and a second displayed character, ta consult a set of
lingui AIHE é)}tiothe dlspgay means without requiring entry (S.I’d tthlr%, special cﬁaracterﬂ and
means, responsive to a user touching the same or a different displayed conjunct character
20  and performing a drag operation, for replacing the displayed conjunct character with two

constituent characters.

Also disclosed is an apparatus that comprises a coniroller for coupling with a display and
a tactile user input device. The controller is configured so as to respond to input from the
25  tactile user input device, where the input at least partially superimposes a first displayed
character and a second displayed character, to consult a set of linguistic rules to
determine if the superimposed first and second characters are appropriate candidate
characters for forming a conjunct character. The controller is further configured, if the
determination is affirmative, to replace the displayed first and second characters with a

30  dispiayed conjunct character, without requiring user entry of a third, special character.

BRIEF DESCRIPTION OF THE DRAWINGS
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determine if the superimposed first and second characters are appropriate
candidate characters for forming a conjunct character. The controller is
further configured, if the determination is affirmative, to replace the
displayed first and second characters with a 30 displayed conjunct
character, without requiring user entry of a third, special character. BRIEF
DESCRIPTION OF THE DRAWINGS 5 In the attached Drawing Figures:
Figure 1 shows the Halant. 5 Figure 2 shows a block diagram of user
equipment that is suitable for implementing the exemplary embodiments
of thid iGSHABITIRGIYEE B8UES: collectively referred to as Figure 3, show
the use of a stylus in 10 conjunction with the touch sensitive display to
pracg_pe an eTbod'm%m of this invention. Figures 4A-4C, collectively
referred 16 ]a§ fi}ﬁ%é%e 246w the use of fingers in conjunction with the
téuch sensitive display to practice a gesture-based embodiment of this

inveng %%6%55@%95%%% aﬁg% ﬁ?&\geqi‘?%gg@mem%ﬂﬁ%ﬁﬁﬁ;sg@a?i%%@mg the

of a méthod, and a result of execution omputer program instructions
embadiaeb by ebpputel dbiamegimory, for performing conjunct
formation in accordance with the exemplary embodiments of this

invention. 20 Figure 6 is a logic flow diagram that illustrates the operatio .
of a iHBY >andth ROLETIST e REETROH bFEIHifter pTUYFalF ifSEoctibRE S 1
ambadigdnenca campeteideadsiile memeny platipesformtndiaem)ufbis invention.
separation further in accordance with the exemplary embodiments of this
invention. 25 DETAILED DESCRIPTION The exemplary embodiments of

this ifisntiohployiddian intuitirereserintardzch fortalixt tepdtirpanip conjunction
devicg, where, Ik [anauagesed I9LnUt SURROTS2:eAMAINAILDR Al invention.

characters to form a compound character, also known as a ligature or
conjunct character. 30

15 Figure 5 is a logic flow diagram that iliustrates the operation of a method, and aresult of
exccution of computer program instructions embodied on a computer readable memory,
for performing conjunct formation in accordance with the exerplary embodiments of this

invention.

20  Figure 6 is a logic flow diagram that iliustrates the operation of a method, and a resuit of
execution of computer program instructions embodied on a computer readable memory,
for performing conjunct separation further in accordance with the exemplary

embodiments of this invention.
25  DETAILED DESCRIPTION

The exemplary embodiments of this invention provide an intuitive user interface for text

input in any device where the language used for input supports a combination of

characters to form a compound character, also known as a ligature or conjunct character.
30

The exemplary embodiments of this invention provide a simple and intuitive way of

forming and editing conjunct characters without the use of any special characters.
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The exemplary embodiments of this invention provide a simple and

intuitive way of forming and editing conjunct characters without the use of
any special characters. 6 Before describing in detail the exemplary
embodiments of this invention, it maybe useful to summarize the various
problems that can arise when creating ligatures (conjuncts). 5 For

example, users may not have knowledge of the need to use a special
character (for example, the Halant in some of the Indian languages such

as Hindi and Bengali) to create the ligature. Further, some users may
consfEPHHHE R AR L THp e RRRIRL EE Rt AR © BB GREPE. g risoseful
be abiesteningate ihe Mnlanicasiy anaaemice kaypadathty Fusthes, (ddsjuncts).
noted. that the creation of the ligature using conventional input modalities
may involve the user having to make a number of key presses, If one

taked ancexamplesefs mdigatuhevfoknredddgetwitlshagette rse arsdefigndaracter (for

wisheg (9 fierkacs. ihe: lﬁ%&&@%&%&%&éﬁ%&g@éygﬁcwm&tgtﬁm@a%@f@%m

require at'least three key presses. 15 Examplé: In Hindi chi+c::+W=$i
one Wisheaies rEpTtee WowitkcEHBiePetdrabrlsiiEn aheSTBgs W S parther,
may plac8iseks shayPieSs: RBCksPAGE: i2e MieldS-4sii28n3 MNow:iRsgithe

needed character after Z F That is, it may require three key presses to
form a new ligature from an existing ligature, and at least two key presses
to deleientheilashelbarastere orander 40tbelahlartousieptenamtinae pendentdalities

consonant. ZF me cggrentll)é %‘éﬁ:'able rgeth ds of li atﬁrgngqggtion

. ; . S ampie of
includ&The folibwing. In One case the USer first INputs Character > Hhen De?

expliiﬁg@uﬁeﬁ&ﬂhﬁ spevialbehaterstendHatantyising mmimé@@m@gmf the
As was discussen aRaYe: AR URSIS MaY%NalRe ] Aare that conjuncts

are formed by inputting special character. Further, in' some cases the
physical appearance of the resultant ligature changes its form from the

osiginal gharacters

In Hindi &+ +U=8f

If one wishes tfo replace ¥ with another character, then the following steps may place:
1. 87 ~ Press backspace ;

2. Yields & ;

20 3. Now insert the needed character after & .

That is, it may require three key presses to form a new ligature from an existing ligature,
and at ieast two key presses to delete the last character in order to be able to create an

independent consonant.
Some currently available methods of ligature creation include the following.

In one case the user first inputs Characterl, then explicitly enters the special character

Halant, and then enters Character2. As was discussed above, many users may not be

~



in such a way that the user can have difficulty in identifying the original
characters. 5 In another case the user may be provided with "all' possible
ligatures readily available on the device so that the user does not have to
create them. However, in practice this is not a feasible solution since the
numbers of ligatures that can be formed (for example, for some of the
Indian languages) is theoretically very large. 10 In. an attempt to solve the

pfob'm@h{%gggﬂrgg{yg %%%9&@9 %ﬂxﬂg&%&x&%ﬁém ?ﬁ%e&{?ﬂo&% cases the

short cut me e used by making the special character available
by a phegisalapsermaqsreidbtaerliratlicayrecyangss istiorp fivaythr pignph hp@cters
seen;as.RRIng 8ssRriRlk e AMERS JaaUBSUBRINS 8RS d9amah iR ers.

special character Halant in some manner. As was discussed above, this
may not be a totally satisfactory solution since the user may not 15 be
capailerefiinding thashoibebd feolripedtivit thie pdadiint.li@nerenaydilgavailable on

provige direct entry of the most commonl useEg ligatures. While this . . . )
apprgtél% eﬁ‘é?psé) ogégé%lr]tggfnd%eft%%?tg%tv ?S?OSI Ho éé’gm%?é‘{‘éTe%%&%’sr?éE‘t“Sr?? onete
Manyfesitestional techtiguesiwhheigingsigauedifrogddéonfupiotor some

and reguire. multi I@%&&q&r%@&%ﬂ; %qg;fpa@gng operations such as the
ion O

complete deletion of a” ligature, creating a new ligature by partial
modification of an existing ligature, and partial deletion of a ligature to

form anindepsndesticonsonanter Shns aclah: 26: Bafere.deseibingdd vy the end
further detail the exemplary embodiments of this invention, refere IS
made¥ FGHTE S TBITRIEHRG B bBr By b BSP SAETRBALR e Pess

in both plan prcistdiaing sectiohakuiet) (tghhif heekeraplagbeing essentially
embodiments of this invention may.be.embodied in one some

com RN 8 FAEIBH e LB Ay B P ey A5
has avgraphicsedimplay interface 2@ afat usesimerfosdugon destiatastagay not

adeypad byt upserstood, as,alse, epcampaRsingiaueh-screen technology

at the graphical display interface 20 as well as voice-recognition
technology received at a 8 microphone 24, A power actuator 26 controls

the deyieeReiRgoywoed OmaBdalhby the msarchdie auplanyddired Ovhile this

may have a camera 28 whjch is shown as being forward facing (e.g., for
video BRIIBAFIRLY ﬁlfgmﬁ}i%ﬁ?to}téﬁﬁﬂré}%ﬁ?f‘ﬁéef E’r@@&%a‘f%?ng (e.g.,

20 Many conventiona! techniques of handling ligatures introduce confusion and require
multiple key strokes while performing operations such as the complete deletion of a
ligature, creating a new ligature by partial modification of an existing ligature, and partial

deletion of a ligature to form an independent consonant or character.

25  Before describing in further detail the exemplary embodiments of this invention,
reference is made to Figure 2 for illustrating a user device or user equipment (UE) 10 in
both plan view (left) and sectional view (right). The exemplary embodiments of this

invention may be embodied in one or some combination of function-specific components.

30 In Figure 2 the UE 10 has a graphical display interface 20 and a user interface 22
illustrated as a keypad but understood as also encompassing touch-screen technology at

the graphical display interface 20 as well as voice-recognition technology received at a
8



for capturing images and video for local storage). The camera 28 is
controlled by a 5 shutter actuator 30 and optionally by a zoom actuator 32
which may alternatively function as a volume adjustment for the
speaker(s) 34 when the camera 28 is not in an active mode. Within the
sectional view of Figure 2 are seen multiple transmit/receive antennas 36
that 10 are typically used for cellular communication. The antennas 36

mayhe miti-hend foruse: WithQthertatias dn the il TheuPRerabIBd off by the

ground. plane for the"antennas 36 is shown by shading as spanning the

entird'$padéeHBetdbyRnd BeyHBtishEPBagH iudhie B aiPRmgovard
the ground plarsrmayokellimitechio asmalerarealdgushins disposetiamae.g.
printed wiring. board on which the power chip 38 is formed. The power

Chip 25 CBRHTEHS TEEEEE SBCANEH GRPEE Eh AP SRS dor A b 2
and/chacrossuthe abted pasdindly tangmit sitmaittciicobislymihelterspatibl function
diversity is used, and amplifies the recei ' . The - P38 acti
ot e AR e A IR M S i
whichudéiodulates and downconverts the signal for baseband

processing. The baseband (BB) chip 42 detects the signal which is then
converted to a bit-stream and 20 finally decoded. Similar,t;i)rocessing

occury itvirse rsetivsiab g GieHerafsasTtre Bl ARRTR 15 gh antennas 36 that
transmitted foymibdSignalsite @ntdisiadbe TamataZs raypassiliioaghfor use

i /vid 4 which d dd th i
image AR 0 QA Bl Ll BPORRB P AR Rlgy S P S smraddghovn by
contr@ﬂéﬂ@gi@&:;ﬁmﬁ@&ﬂ@nﬂiﬁhepgpeakéns@banmdﬁﬁmiwdpgdhwgmn some
The grap hfi?g‘?" &?&'@éb@tﬁd ‘:ga}%% %%%?E%%%%&F%]H‘Bmeﬁ%? J{El:%rgé’l% ARed ona

as controlled by a user Intériace chip 50 which may process signals (o

and froinieheigisp it tarfadieh20e prviyorhandfito fameprdee oo vsahinggentrols
from the kexpagk22iand elaewhereis3Rikenalnambodime s Rf the e that

may also include one or more secondary radios such_as a wireless local

area HERTBHK AR ITRUEN 37 AR BILEASEIRC riths 38¢ ViRl falpe received
incorpaiiafie. amepiernahg Bebipmishecaypiecitean affsthiy antennto-frequency

Througt uﬁ% 9 apparatus are various memories such.as random .
acce § %ﬁ%@? g ‘f}(r)(eisgl s ) ownconverts the mgnal%gr basg)and processing.

The baseband (BB) chip 42 detects the signal which is then converted to a bit-stream and
20  finally decoded. Similar processing occurs in reverse for signals generated in the

apparatus 10 and transmitted from it.

Signals to and from the camera 28 may pass through an image/video processor 44 which
encodes and decodes the various image frames. A separate audio processor 46 may also
25 be present conirolling signals to and from the speakers 34 and the microphone 24. The
graphical display interface 20 is refreshed from a frame memory 48 as controlled by a
user interface chip 50 which may process signals to and from the display interface 20

and/or additionally process user inputs from the keypad 22 and elsewhere.

30 Certain embodiments of the UE 10 may also include one or more secondary radios such
as a wireless local area network radic WLAN 37 and a Bluetooth® radio 39, which may

incorporate an antenna on-chip or be coupled to an off-chip antenna. Throughout the
9



memory ROM 45, and in some embodiments there may be removable
memory such as the illustrated memory card 47. Various programs are
stored in one or more of these memories. All of these components within
the UE 10 are normally powered by a portable 5 power supply such as a
battery 49. The aforesaid processors 38, 40, 42, 44, 46, 50, if embodied
as separate entities in a UE 10, may operate in a slave relationship to the

main JOeSSSaL. 0. 12 WEh MY IheR B8 1. 20ARIELISRARIR: ooy

them. diments of this invention are relevant at least 10 to the user

interfasaandhidihd radiseranp grrindiuses StrjsuntidsiayrRimstomnamgosuch as
the Wk 10.embedied dn thedauchsensitive dishlay dnterface < andheor these

Ul/display chip 50. In certain embodiments the exemplary embodiments

may HEPFGEEY ALBELVRTBHE LIS HR" e o & or UHbST itk 2 portable
amotheryereapsisainthak eamines some of the functions described above

for Figure 2. Any or all of these various processors of Figure 2 access 15

one or more of the various memories, which may be on-chip with the
proceBsoaforesseparatestine Béfriind Nétedth a0t htcwanidiss ehips(eigrnd8;s40p UE

42, 5y ,%%g)né ahwele aqgéec{épa‘?&%%“c% ARG &85@&@%@%&“%%{% may then

number th escribed and, in a most compact case, may all be

embotiétghssie stlptinisiip o dhsgle ERtpoduBratiHEp mwniipilariggyanpat least
shows, the 4 L2 Davindiwi ele ss-COMmMHA Gl RARARIN e dRRality of the

exem Iar% embadiments of this invention may be practiced in a device

having EARPERSA o HfirfiR StRSH KA pisBit LG’ dvise HaVTRgaity - In
wiredc2hatosmbstiicatiotheapabiliie s@ gimdatanslechical aropticaheables and
or other wiring). In _general, the exemplary embodiments of this invention .

ey BE PR Tl G SRR GE B Ry T tons
whateleerradpdees As Wasrdischssedgprelioeslyqintherpressious! Figure 2 access

FRProaehss 3, {0rniNg ThecomRch: 20 ShRIAGIS HIEHSAIISEIPRCEREssor or

input the Halant explicitly or implicitly between the two characters to
CreatESBEAE0RRES 20 The exemplary embodiments of this invention
provide techniques that make it possible to

Note that the various chips (¢.g., 38, 40, 42, 50, etc.) that were described above may be
combined into a fewer number than described and, in 2 most compact case. may all be

20 embodied physically within a single chip.

Note further that while Figure 2 shows the UE 10 as having wireless communication
capabilities, the exemplary embodiments of this invention may be practiced in a device
having no wireless communication capabilities, or in a device having only wired
25 communication capabilities (e.g., via an electrical or optical cable or other wiring). In
general, the exempiary embodiments of this invention may be practiced in a device that

simply enables user text entry for whatever purpose.

As was discussed previously, in the previous approaches to forming the conjunct
30 character the user is expected to input the Halant explicitly or implicitly between the two

characters to create the conjunct.

10



create a ligature by drag-dropping one character on top of the other, or by
using gestures on a touch sensitive surface of a device, thereby
eliminating the need for the use of the Halant. As non-limiting examples, it
is possible to use either a finger or a stylus, or any 5 similar object, to
create a ligature. The exemplary embodiments of the invention provide a
technique to form the ligature or conjunct character using gestures, as

well %Q&%ﬁmwﬁr}%ﬁ%@ﬁ@@{ﬁ@1%%’&9!1'@1‘0%@@&5% _éE‘ﬁ%Eﬂ%e it possible to

conjunct using gestures. 10 Reference is now made to T(l)lg_‘ures. 3A-3H.

collectRrsty e dtdras Eyma s hEasHEW otHen Rdhsroasty i S g ggestures

conjuictigiwitehedoushcsensitive displan 2 QitRiREAGHER-Med for the use of the
embadiment of thig invention. 15 In Figure 3A the user enters a first

charddtéPCHASEER IR CHEE By LR THRISI) IS POR AAEG e SB eor =0
user emigss eisecandehasartandCharacter?), such as by using the stylus
20A. Note that character entry may be part of a handwriting recognition
function executed by 20 the device 10, although the exemplary
embdtherenrtspbi s indemicnodree rotoo s raindda withnregairdeorhibadigature or
Charagtert and.Gharagigrl.am entared. kot Q’%@éﬁﬁ'@é%@%&ﬁéx@% individual

entered directly by the user via a keypad or keyboard, or by a voice
recog‘ﬁi@’r’@ﬁ%?gt@m%FW&W&@E@B@%%S, including receipt of the
g¢haracters from a communication channel. 25 In Figure 3C the user
highlights (places focus on) Character2 sucfh as by traci ar?Fu

. nd
ChardttEr2 it 1Y B ey 0%, Y BIHUTE S teE i driigs gt sbo
highlightes Charastan®sa thajitaileashpas ialkh cueslies Giasaeterd pistice an

at least le&iaél ,w?ﬁg)ferim %sed upon Characterl), and then drops it such

as by Tifting the tip o Stﬁrgsl%yfjuns 20A or by providing an explicit drop
signal. Figure 3E shows the result of the operations 30 depicted in Figures

34-30, %?gm@?ﬁﬁ@%%gé%ﬁf&‘é%ﬁ{%@ faciat: Natlee.thal, %i@%ﬂ#ﬂﬁng the stylus

character was created by the user without requiring the user to locate
and /ogq,t}pm Yhrsfidhe BrtSiesT apgeond character (Character2), such as by using the

stylus 20A.

Note that character entry may be part of a handwriting recogaition function executed by
20 the device 10, although the exemplary embodiments of this invention are not constrained
with regard to how Character] and Character? are entered. For example, they may be
entered directly by the user via a keypad or keyboard, or by a voice recognition system, or

by any suitable means, including receipt of the characters from a communication channel.

25 InFigure 3C the user highlights (places focus on) Character2, such as by tracing around
Character? with the tip of the stylus 20A. In Figure 3D the user drags the highlighted
Character2 so that it at least partialty overlies Characterl (is at least partially
superimposed upon Characterl), and then drops it such as by lifting the tip of the stylus
20A or by providing an explicit drop signal. Figure 3E shows the result of the operations

30  depicted in Figures 3A-3D), i.e., the created conjunct character. Notice that the conjunct
character was created by the user without requiring the user to locate and/or input the
Halant character.

11



It should be noted that the sequence or order of input of characters on the
user interface should be considered, in particular, the order of the
constituent characters as they were written on the interface before either
of them were moved (dragged/or pinched) is of 5 concern when creating
the conjunct character. Grammatically, for example, A+B = X while
B+A=Z. As such, Case 1: if grammatically chart + char 2 = conjunct x, 10
Case 2: while grammatically char 2 + char 1= conjunct y, then in case 1

dropping/dragging char 2 on char 1(i.e., "drag left") will create caonjunct X.
That IsSBBA0 % A i S STt S5 RIFS" Y ARG IR EIEAS DI the bradrriace
of theichadaetesssiveasi GhatdiquiecehingdahaR-endhiudis play=2@rthathey were
ordering defines the rule of conjunct creation. 15 Simil in case 2 .
Cragg e SBRg TRs B e o D eto U AAESE e i of
chnjunckdty evien thatigh thelvothivvasehdraniet Xiheehied vs foeimgupispped = X
on chgg.d. dn summary, the order of the constituent characters before the
gesture begins determines 20 the identity of the resultant conjunct.

Figures 3F, 3G and 3H illustrate a further aspect of the embodiments of

this inyegfign which pertain to separation of a conjunct character. In

Figure 3F the user highlights all or_ at |east a part of a conjunct character

(for sfpfiditlf ¢ A BHAR L te P REate O EiYdre 25 3E). In Figure 3G
the useisempiays thentipfdhechlylis 20A e draigaway the highlighted

portion of.the conjunct character. Figure 3H sh ws,"g?he? result, le the
conjuﬁce:fl 1(%3?%0%??3%%@? ry fr%cg |tgnc%1r%§%tlghtca§r§c§%e% ( oF - COMHIEE A
example; Chafacteriapdia@hdiacten2rasid-Figned @niaath@@der of the characters

respegtively). 3QLiguresdAAG colRstively. teferradiio asdhiouwe fieiMWhjunct

the use of fingers 20B, 20C in conjunction with the touch sensitive display
20 to Praéfite a gesture-based embodiment of this invention. 12

15
Similarly in case 2 dragging/dropping char 2 on char 1 will create conjunct Y and not

conjunct X, even though in both case 1 and 2 the char 2 is being dropped on char 1.

In summary, the order of the constituent characters before the gesture begins determines

20 the identity of the resultant conjunct.

Figures 3F, 3G and 3H illustrate a further aspect of the embodiments of this invention
which pertain to separation of a conjunct character. In Figure 3F the user highlights all or
at least a part of a conjunct character (for simplicity, the same character created in Figure
25 3E). InFigure 3G the user empioys the tip of the stytus 20A to drag away the highlighted
portion of the conjunct character. Figure 3H shows the end result, i.e., the conjunct
character is separated into its constituent characters (for exampie, Character! and

Character? as in Figures 3A and 3B, respectively).

30  Figures 4A-4C, collectively referred to as Figure 4, show the use of fingers 208, 20C in
conjunction with the touch sensitive display 20 to practice a gesture-based embodiment

of this invention.
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Figure 4A assumes the presence on the display 20 of two characters,
Characterl and Character2. The user touches the surface of the touch
sensitive display 20 over Characterl and Character2 with the tips of two
fingers 20B, 20C, and then draws the two 5 finger tips together (pinches in
the two characters) as depicted by the arrows A. Figure 4B shows the
result, i.e., the creation of the conjunct character from Characterl and
Character2. Figure 4C assumes the presence on the display 20 of the
conjunct character, such as the one created from Characterl and

Char5EER Y BIgHIRES BARFYHS OF i (i ot RESh SETRTiEss Ghppeter] and
touchrsensitive displaye2oues the carfurchthisraoteh withsthe: 144ps Afe over
the two fingers 208, 20C, and then pulls the two finger ips apart a

o AR s ARMIED R S AR IIHRT RS BRARASaue troowo
of thdiognjtipcreb@rattachero the two bongtitaentehiaaidte fs; ©loaratEigure 4B

and Gharaciera.tshovidbe appreciated.taat e use AHOCSE QMBI and

embodiments of the invention 15 removes the need for explicit use of a

speciah@nsipittEiged Csuratdht s thBech el ch Srastarugh gharacter,

furtheymoesemeeuides.a.siraple and i vthernathechforthases idereal@e user
the conjunct character, there‘gkg% increasing the usage of conjunct

chardCHSRS T BRTSHRY 1K FORAEFHBREN S SEpRFATSI B fiflgracter with the

participatif hehasaciers, Whileoed dinilanh tighdue fosrfiatanipsagreattydepicted by
facilitated thersbyir%geu&n&the %umb r of cli%s and ove(rgltlhez

e atx‘ro?ss ) ﬁ : OWS resulb.l.e.. L ]geparﬁtion. fg)on]j t character
complexity. reterence IS now ma eto |gure or snowing In logic fiow

diagraxe fberivonenussiblehasmisod iierscsf algdritharss ok implementing
the conjunct character creation shown in Figure 3. Note that the names of
the algorithms used in Fiigure 5 (and also Figure 6 25 described below)

are ptbthaeld baRpeersatait et St Ul Sistdngaithe Mt 24 trginvention

selectedlames pravide ephanced glarip.as! tentheweverall purpase@adfom the

functionality of the algorithm. As such, the particular algorithm names

used TR AR RN DB MATAG Ry rALet g v

to howrdhie exemplary dmbodintentsyahthissinyvdnticmand dinmplem eired:éns when

any pgnr‘}ﬁlt%%lga{elx@sgﬁgggr%%%t d gggar"ggo% l(%(%heSﬁ%‘r:ticipaﬁng characters, while editing or
ligature formation, is greatly facilitated, thereby reducing the number of clicks and overall

20 complexity.

Reference is now made to Figure S for showing in logic flow diagram form one possible
embodiment of algorithms for implementing the conjunct character creation shown in
Figure 3. Note that the names of the algorithms used in Figure 5 {and also Figure 6
25  described below) are provided only to facilitate an understanding of the invention. as the
selected names provide enhanced clarity as to the overall purpose and functionality of the
algorithm, As such, the particular algorithm names used in Figures 5 and 6 are not
intended to be limiting in any respect as to how the exemplary embodiments of this
invention are implemented in any particular instantiation thereof.
30
Block 5A:
OnClickChar



OnCiickChar 13 This algorithm is called when the system determines
there is a touch event on. a particular character on the display screen 20.
Block 5B: 5 IsTouehEventValid This algorithm determines if the relative
position of two characters have been reduced. Valid Events can be, for
example, Pinch, Drag. If the EventType is determined to be invalid, control
passes to Block 5C and the invalid 10 event is handled in an appropriate

manngis fidbgdENentdidasvseieisinaddehanalichcontrat PassR i@ particular
Block 5D. Block 5D; CharOnChar 15 This algorithm is called when the

systemPHstE S R dRlPR TSP aCter is being superimposed on another
character. Block 5E: IsOverLapAreaOk 20 This algorithm is also called
whe QC tem determines a character is being superimposed on
another c%aracter, and operates with a function (Block 5F) that may be
réferfgdaochE @pthvalithOverLapAreaDeftn. This function creates a

definifign Asthe AR averlan Areasnesded o e SYSIBMdBeen reduced.

consider the character superimposition sufficient for conjunct formation.
Based @i HEHeterhfnficHaRale ARBIJMESE there is 25 either a
sufficient overlap area present or there is not. If not, control passes to

Block 5G to return back to the calling fynction. If a sufficient untof .
overl S BN SRS Y6 B b e Igcv oﬁ%@?l;g%&&%@@ﬂfg rg(?oaék gﬁ.lmahd
Blocle bt 3thistB&kTrofmoamponitnet:iis fHifctbreelamires therlirguistie vatid,
rules Cc())fnmﬁ é%gglg@(gglo%ﬁ%wed to be stored in a

Block 5D
CharOnChar
15 This algorithm is calied when the system determines that a character is being

superimposed on another character.

Block 5E:
i1sOverLapAreaOk
20  This algorithm is also called when the system determines a character 1s being
superimposed on another character, and operates with a function (Block 5F) that may be
referred to as OptimumOverLapAreaDefta. This function creates a definition as to how
much overlap area is needed for the system to consider the character superimposition
sufficient for conjunct formation. Based on the determination made at Block 5E there 1s
25 either a sufficient overlap area present or there is not. If not, control passes to Block 5G
to return back to the calling function. If a sufficient amount of overlap area is found to be

present, controi instead passes to Block SH.

Block SH:
30 EsitOkToFormConjunct
This function examines the linguistic rules of the language, assumed to be stored in a

memory of the device 10, to determine if it is feasibie to form a conjunct character from
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memory of the device 10, to determine if it is feasible to form a conjunct
character from 14 the characters supplied (and that are considered to be
overlapped (superimposed) on the display screen 20). If the
determination is negative, i.e., the two characters are not appropriate for
forming a conjunct character according to the linguistic rules of the
language of interest, then control passes to Block 5G to return back to the

callinge>fnetionsibineideie iminalioshisipRAI WY Be beerlHpBINERARRIRES on the
are ad%groprlate for foigung conjunct character accor ?qto the linguistic

rules oS TSITGhATE &F RreTeSr L ShiTINE L inkiedy tglﬁﬁ%el{SSTe not
10 Blagkdpiiaithia Stemiiormsdhiarconjuncteharactengandiprdsgnisii enehef the

dlSpI%&ZO a3 9 er&!a(r:gs{i {ﬂenFc%u{ BaEs an 4& Thgbist h %ﬁ%vg k to, the calling
superl o%e& aracters are repla % é an image 0 Sll’ed
chnjuiotiédardcter dviticinasay thensdlse be stbeethoncharipiot 2exauefesiate for

of the, Ul Q. o REfErERcR S 0N D ARIAIGUER SRl S hRMIRG R8I frerest,

flow diagram form one possible embodiment of algorithms for
implefisérfifgahessniarerthifder separation shown in Figure 4. 20

Block 6A: OnClickConjunctChar This algorithm is called when the system
determines that there is a touch event on a conjunct character. 25 Block

6B: IsTouehEventValid This algorithm determines if the relative position.

of tw@chardcters have increased. Valid Events (for example) may be

Pinc h|Ie vahd Events may e, far exa

Ever?q:l ype eterm?ncé) Cbe |%1r\%ﬁ|d mﬁe%e\’?g]llﬁ ?\%ﬁ? ¥ h %laéled fn %r? lcbed -
appropgiats PhamddB.If mélﬁﬂéﬁﬂw@qgmmwﬁﬂh@éct@?m azghticedmirbpn image

passgs iR Blask conjunct character, which may then also be stored in an input text buffer of
the UE 10.

15
Reference is now made to Figure 6 for showing in logic flow diagram form one possible
embodiment of algorithms for implementing the conjunct character separation shown in

Figure 4.

20 Block 6A:
OnClickConjunctChar
This algorithm is called when the system determines that there is a touch event on a

conjunct character.

25  Block 6B:
isTouchEventValid
This algorithm determines if the relative position of two characters have increased. Valid
Events (for example) may be Pinch, Drag, while Invalid Events may be, for example,
Tap. If the EventType is determined fo be invalid the invalid event is handled in an

30 appropriate manner. If the EventType is determined to be valid, control passes to Block
6C.

15



6C. 15 Block 6C: DetermineConjunctType Visually there are multiple
possibilities when the conjunct combines with Matras and Modifiers. The
purpose of this algorithm is to categorize what kind of Conjunct is present
5 and to return the category. This algorithm operates with a ConjunctType
function at Block 6D. Examples of conjunct categories may include, as
non-limiting examples: Case L Conjunct = Char + Char Case2: Conjunct
= Maiack &har + Char 10 Case3: Conjunct = Char + Char + Matra

Case4: Conjunct = Char + Char + Matra + Modifier Cases: Conjunct =
MatrRstemipscenignetfidsiier Case 6: Complex Conjunct=Char
+Conyimatlylihefdtat thelGoo puebilijee Was: hhe nooprecthndategorithédatras and
contr. ses.to Block 6E.. Black 6E: DetermineCharForS ation ..
Depe i i e e e b o S R e B pres
charaoteis ieton 2Besepaab|d bhatactdhe optesriss THIb al§ontiret Oprerfitegion at

with %l§8@@@@%ﬂ@§%§@nﬂ%@@g@%§%&§mw,iQs'ﬁgﬁgﬁn%ﬁng examples:

Examples of separable character clusters may include, as non-limiting
examples: Casel: Char and Char 25 Case2: Matra+ Char and Char
Casegieharaansh&har-Maka-Case4: Char and Char + Matra+ Modifier

Cases: Matra +Char %/E‘d:‘ih&E ++Mc%difier Case 6: Complex Conjunct =
Char ¥ onjIRicyp Matra + Lhar + Char
10 €Case3: Conjunct = Char + Char + Matra

Case4: Conjunct = Char + Char + Matra + Modifier
Case3: Conjunct = Matra +Char + Char + Medifier

Case 6: Comnplex Conjunct = Char + Conjunct.
15 After the Conjunct Type has been correctly categorized, control passes to Biock 6E.

Block 6E:

DetermineCharForSeparation

Depending on the category of the conjunct, this algorithm divides the characters into
2G  separable character clusters. This aigorithm operates with a Separable Character Clusters

function shown in Block 6F. Examples of separable character clusters may include, as

non-limiting examples:

Casel: Char and Char
25  Case2: Matra + Char and Char
Case3: Char and Char + Matra
Case4: Char and Char + Matra + Modifier
Case5: Matra +Char and Char + Modifier
Case 6: Complex Conjunct = Char + Conjunct.
30
Having determined an appropriate separable character cluster, control passes to Block
6G.
16



Having determined an appropriate separable character cluster, control
passes to Block 6G. 16 Block 6G: Separate ConjunetChars This
algorithm physically separates the characters participating in the conjunct
formation. 5 Control then passes to Block 6H. Block 6H: This step forms
the separated characters and presents them on the display 20, as
depicted in Figures 3H and 4C. That is, the image of the conjunct
character on the display 20 is 10 replaced with images of the two
constituent characters, and the representation of the conjunct character in
the téXPBUMET is replaced with representations of the two constituent
charajermidairjtmtdimving thus separated the conjunct character, one of

the copstituent characters 15 (e.g.. Charact rzg#n be er g nd.then. .
ol B i RCHREY s e e AT G FRE AR,
apprépriate fonfprseingp Btokjdct character with the other, remaining
character (Characterl), and the method of Figure 5 may be executed to

form a new_ conjunct character from Characterl and Character3. 20 The
varioB&pfdtks shown in Figures 5 and 6 may be viewed as method steps,

and/omassiQPeratienssthatKestikfromQpe Rianoficapube dRHGIAMas depicted

code, and/or as a éu lity of . coupled logic, circuit elements consjructed to, .
catry B HE LSRG TRCHOCS o hdhe CEPEAH SIBRSF Bb taong 20 i
stepsepayehevikaouted if denmecasestirothierrthars thedofdermepictedn of the
and %%Q'HEC’%aégaEeE’f%r”}%yﬂ?ee nglyded It desiied. 23.0 9%}859111@&‘1}9&%’%?%? two
exemple{ry embodiments may be |mpfemen ed In hardware or specia
purpesastirsuitshaseftovare, logic or any combination thereof. For example,

some aspects may be implemented in hardware, while other aspects may

be implemented in firmware or software which may be executed by a
controifss ,ﬁ*ﬁ‘iéﬁdﬁ%@é’és&‘&%ﬁ%ﬁ%ﬁ? conjunct character, one of the constituent characters

15 (e.g., Character?) may be erased and then replaced with another character (Character3)
which may also be appropriate for forming a conjunct character with the other, remaining
character (Characterl}, and the method of Figure 5 may be executed to form a new

conjunct character from Character] and Character3.

20  The various blocks shown in Figures 5 and 6 may be viewed as method steps, and/or as
operations that resuit from operation of computer program code, and/or as a plurality of
coupled logic circuit elements constructed to carry out the associated function(s). Further,
certain ones of the various steps may be executed in some cases in other than the order

depicted, and additional steps may be included if desired.

In general, the various exemplary embodiments may be implemented in hardware or
special purpose circuits, software, logic or any combination thereof. For example, some
aspects may be implemented in hardware, while other aspects may be implemented in
firmware or software which may be executed by a controller, microprocessor or other
30 computing device, although the invention is not limited thereto. While various aspects of
the exemplary embodiments of this invention may be illustrated and described as block

diagrams, flow charts, or using some other pictorial representation, it is well understood
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30 computing device, although the invention is not limited thereto. While
various aspects of the exemplary embodiments of this invention may be
illustrated and described as block diagrams, flow charts, or using some
other pictorial representation, it is well understood 17 that these blocks,
apparatus, systems, techniques or methods described herein may be

implemented in, as nonlimiting examples, hardware, software, firmware,

specighiPHEROSR kY Gt A0 GIGiBRN AL RIERQS SRSV AR BILEP RbeHERMay be
or other computing devices, or some combination here(;{t. 5 It should thus

be aﬁﬁpé%ff&f&adtwamqﬁa@f%ﬁm&éc@wm% %%fsmr& PP eroaTame Pose
of thernwentdns-maydhe prackicad-twyariouscanpanerts suchasg devices, or

integrated cir%LlJit CQJIF%ﬁer%QP modules, and that the exemplary

SGINe ¢o . . . .
embSdinients of this vention may be realized in an apparatus that is
eémbodied as an integrated circuit. The integrated circuit, or circuits, 10

may compiisg icuithrdaswelas Rossibiy frnwatekor.empRAYRG Rfiments of

least one or more of a data processor or data processors, a digital signal
procaBa IR IECEIE B BHSEH AR A2 C LA RITETAGHS TS BE A RiFEGHI DS
(if pregent)hdnat axe aonfigurablelse asteippeareld il areatidance Withatied in an
exemplary embodiments of this invention, 15 Varigus modifications and . .
PR HaTERAEIRG B it Stime e B R SUBHYH Cleuits
ntay besemepappararitriadhesk skiledbiy fhe veleyantaitisdyingevicaft time or more
foregoj escription, when read in conjungtion with. the accom '
B R Ao b
of thechontlimidngdimieaxeen slanyientbodireen thadfithisnfigerbisno 2oiEgerate In

example, while desariaed Rrimadly tithe contexd et Brajymic languages
that utilize the Halant, these exemplary embodiments may be used with
other languages that provide for the formation of conjunct characters. 25

Furthethy.e xampleduhiledesgribec abavefitdhencontexsiala-daeidenpuss this
display device that is touched bny the user WHh an %bejecf held by the user,.. .
such gge&té(ﬁ}lﬁ%ayo SHEp§aPPaTe t {0 those skilied in relevant arts 1 view of the

foregoing description, when read in conjunction with the accompanying drawings.
However, any and all modifications will still fall within the scope of the non-limiting and
exemplary embodiments of this invention.

20
For example, while described primarily in the context of Brahmic languages that utilize
the Halant, these exemplary embodiments may be used with other languages that provide

for the formation of conjunct characters.

25  Further by example, while described above in the context of a tactile input display device
that is touched by the user with an object held by the user, such as a stylus, or that is
touched by the user's finger or fingers, these exemplary embodiments may also be
practiced with a display system that does not require a physical touching, such as one that
is capable of detecting the proximity in three dimensional space of the object/finger(s).

30 That is, these exemplary embodiments may also be embodied in a system that uses, for
exampie, light or sound to detect a presence of an object, and the movement of the object

in three dimensional space, and may also be implemented with a projection type of
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touched by the user's finger or fingers, these exemplary embodiments

may also be practiced with a display system that does not require a

physical touching, such as one that is capable of detecting the proximity

in three dimensional space of the object/finger(s). 30 That is, these
exemplary embodiments may also be embodied in a system that uses, for
example, light or sound to detect a presence of an object, and the

movemgRit el the:obiecheipuiip@eschn@Rsing Space-anchanykaBaypes of input
implemented wjth a projection,t pf 18 display system. Forthe . , ..

P R B S TSRS v b S PR O SLE RNy ispley
be coisidétedmas:taotiles’ ingut rasdng; pndithétasthofd todohing! wdisplay
should be understood to encompass both physical touching and virtual
touching. 5 It should be noted that the terms "connected," "coupled," or

ahy Vit dive reeid ieidrriaynecianeetieh orestdpling: aithardiFdwr s, mean any

indiregl, BV ErHRAL. MRS SIRMSPLSIARH PIRYAREOTRASS tNgnents, and may
presence of one or more intermediate elements between two elements

that SRECTRBHHECEESBE QOIS G AITERFRE E5TI T TheEhiEighents that
betweeiTibmelaamantsotpRdedpbysicalhdegigalnosacoetinaionthaie ofoments
As employed herein two elements may 10 be.considered.to be

o BB I GO BTy TR o SR By FOre paglemensmay
thblescandioepdntes &leswtricdl colmreptidh s @twdl) s byethleouseraghore wires,

elect 'Oad 5&%} G ﬁﬂﬁr&ya@é{ﬁ@af"%o%l%%ﬁ&'{@%&ﬁ ST iqfslgi89E:le:cf:romagn{at'1(:

wavelengths in the radio frequency reglon, the microwave region and the
opticanBtyibiteleav rERIBRE FEgORY 1S sexreragthioR rmeisgTagiepney region,

non-exkanstive.exappiesd b Gpithermeareissamaohthadeatbirs ok theral non-
various non-limiting and exemplary embodiments of this invention may be

used P ERERGERHIBEHAS G P Sponding use of other features. As

sach, the foregoing description should be considered as merely

illustrative of the principles teaich'n S a@d exemplary emll)od,éments of this

: . ol -limiting and~ exemplary

mven?]grnﬁ? Ahd 20°R6t |n06f|m| ation F%éreoof.&ieQ Eé),& gon-miting Py
embodiments of this invention may be used to advantage without the corresponding use
of other features. As such, the foregoing description should be considered as merely
iliustrative of the principles, teachings and exemplary embodiments of this invention, and

20  notin limitation thereof.

19



What is claimed is: 1. A method, comprising: 5 receiving a first character;
receiving a second character; 10 in response to receiving an indication of
a drag and drop operation performed on a touch responsive display,
superimposing the first character and the second character; and if the first
character and the second character are suitable for forming a conjunct
character, replacing the first character and the second character with the
conjurichllB character. 2. The method of claim 1, where the step of
replaging: is pgrirmed without requiring receipt of a third, special
character. 20 3. The method as in either claim 1 or claim 2, where receipt
of the drag and drop operation is in response to use of an object held by
a user thatds dauchgditnthe touch responsive display. 4. The method as
in either claim 1 or claim 2, where receipt of the drag and drop 25

eration is in response to at least one finger of a user that is touched to
the touchvirgsppnsikaraisplay. 5. The method of claim 4, where the first
and second characters are superimposed in response to the user
simultaneously touching the first and second characters with first and 30
secometfimgertipsoatdhdrasiing the first and second fingertips together in a
pinching gesture. 20 6. The method as in any one of the previous claims,
further comprising: in response receiving the user touching a displayed

EonjuiicEBIvERa ChaPARTNEEFEIinPR olalne pedation B tHe BtiEpmed on a touch

respapghsastisplapefeplacingibn dinpayesheapisnelicharseeial aanittved
constituent characters. 7. A computer-readable memory medium that
stores computer program instructions that

15

20

25

30

if the first character and the second character are suitable .for forming a conjunct
character, replacing the first character and the second character with the conjunct

character.

2. The method of claim 1, where the step of replacing is performed without requiring

receipt of a third, special character.

3. The method as in either claim 1 or claim 2, where receipt of the drag and drop
operation is in response to use of an object held by a user that is touched to the touch

responsive display.

4. The method as in either claim 1 or claim 2, where receipt of the drag and drop
operation is in response to at least one finger of a user that is touched to the touch

responsive display.

5. The method of claim 4, where the first and second characters are superimposed in
response to the user simultaneously touching the first and second characters with first and
second fingertips, and drawing the first and second fingertips together in a pinching

gesture.

20



when executed result in performing operations that comprise: 10 in

response to tactile user input, executing an operation on a touch

responsive display so as to at least partially superimpose a first displayed
character and a second displayed character; consulting a set of linguistic
rules to determine if the superimposed first and second 15 characters are
appropriate candidate characters for forming a conjunct character, and if
they aréhrepitcingsthagisplayeddipstaned seoondetaracersiwith a

displayed conjunct character without requiring user entry of a third,

special character. 20 S. The computer-readable memory medium as in
claimiT7refieare el virgilee pseripsnsa Prolsaediceyivr ghieat Hetadgy Haeming
user @by Rtd8ashene Rhihe-yseEs JNgaks. plhhe CaHeyRAHARIR character

memory medium as in claim 7, where the tactile user input is provided by
the uBLP SR GRENEBTNISPEE R Hhg the first and second displayed

characters 25 with first and second fingertips, and drawing the first and

SGCO[}d flp(gr? rtlg’,s.’—tga%glt)tpeer%glgr I%%Pdﬁlgt}%?gggr%es 'c%r?a' Tgre program instructions that
compu er-regdapie memory m ditim &s any one o the préwous claims,
furtherhgomprisidgean ioperaiifoniog 8fcntiespbaisemmtive: user touching a
displayed conjunct character and performing drag operation on the touch
responsive display, replacing the displayed conjunct character with 21

o comstRosstie REFARHSES IMPIL THES €51 PURRIE KA e hTer Rkt dispiay so

as in any aneLf hRiPIeWaKs 6lRINS: eabrpisdavihind-pPastbIRdésa displayed
device with said touch responsive display. 5 12, An apparatus,

comp‘i‘}i‘éﬁ%&t%t least one processor; and at least one memory including
computer program code the at least one memory and the computer
prograis %?; g'osg{ g4 fgguggﬁ(\zlv I!ltl em% %&%%%%% if the superimposed first and second

15 characters are appropriate candidate characters for forming a conjunct character, and

if they are, replacing the displayed first and second characters with a displayed conjunct

character without requiring user entry of a third, special character.

20 8. The computer-readable memory medium as in claim 7, where the tactile user input is

provided by an object held by the user or by at least one of the user's fingers.

9. The computer-readable memory medium as in claim 7, where the tactile user input is
provided by the user simultaneously touching the first and second displayed characters
25  with first and second fingertips, and drawing the first and second fingertips togetherina

pinching gesture.

10. The computer-readable memory medium as in any one of the previous claims, further
comprising an operation of.

30
in response to the user touching a displayed conjunct character and performing drag

operation on the touch responsive display, replacing the displayed conjunct character with
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10 one processor, cause the apparatus to perform at least the following:
respond to input from a tactile user input device that at least partially
superimposes a first displayed character and a second displayed

character by consulting a set of linguistic rules to determine if the
superimposed first and second characters are appropriate candidate
characters for forming a conjunct character, 15 if the determination is
affirmativenyepladetirecttisplayed first and second characters with a
displayed conjunct character, without requiring user entry of a third,

special character. 13. The apparatus as in claim 12, where said tactile )
user iRpUbEsvIRYE L Bt sBABIRNe MO Hs 3l APOATKIIER thE ks claims,
secopgpamdiconinseharaigLsaIa-disphyed oldn Thgoappataipis;as in
either claim. 12 or 13, where the tactile user input device is responsive to

ah object held by a user or to at least one of the user's fingers. 25 15. The
appatatusraspiarany, ensefishe previous claims, said controller being

further configur%glggsg%%gopodégs(%_ua%gr touching a displayed conjunct
character and performing & o?rag operation to replace the displayed

conjunct characterlgitretworeonstitudpdinghrapieespREras. cPie apparatus

as in a0y o0 Of igRIGVIAM 1AM #PRRYISH a5ee RARBINSIYSELiHNIGR teast

22 17. The apparatus as in any one of the previous claims, embodied as a
Hortate BREIEss CURMEARPAEREH SoRreorm at pd hp flleiiRgas in any

preceding daipanwherenfhe special eharactes isipdiapsitic Sheharaeiet partally

used to suppress an inherent vowel sound that occurs with.a consonant . .
chare ST B, Bl DA 0 A O VA & v ine

charaeterf dinduiatkectndcharacies if theanscfonghsplayingrit ecemtd rad ticgirs are

and secondsharagiels; means (o1 AEHRHDDG.A diaa AN 0P operation

SO as F superimpose the Tirst character

15 if the determination is affirmative, replace the displayed first and second
characters with a displayed conjunct character, without requiring user entry of a third,

special character.

13. The apparatus as in claim 12, where said tactile user input device 1s a touch sensitive

20 display, upon which the first, second, and conjunct characters are displayed.

14. The apparatus as in either claim [2 or 13, where the tactile user input device is

responsive to an object held by a user or to at least one of the user's fingers.

25 15, The apparatus as in any one of the previous claims, said controller being further
configured to respond to a user touching a displayed conjunct character and performing a
drag operation to replace the displayed conjunct character with two constituent

characters.

30 16. The apparatus as in any one of the previous claims, embodied as a portable user

davice.



15 and the second character; means, responsive to detecting the
superposition of the first and second characters, for determining if the first
and second characters are suitable for forming a conjunct character and,
if they are, for replacing the first and second characters with the conjunct
20 character on said display means without requiring entry of a third,
special character; and means, responsive to a user touching the same or
a diffefeFediBpiearetrE Shiar ene RaEREr arucemsrrmpe iedirag Rpepiigicless
for reglagingdhedigpiayed conjunct character with two constituent
characters. 25 20. The apparatus as in claim 19, embodied as at least one
integrated circuit in a portable device. 23

18. The apparatus as in any preceding claim, where the special character is a diacritic

5  character used to suppress an inherent vowel sound that occurs with a consonant

character.
19. An apparatus, comprising:

10 means for entering a first character and a second character;
means for displaving the entered first and second characters;

means for performing a drag and dfop operation so as to superimpose the first character

15  and the second character;

means, responsive to detecting the superposition of the first and second characters, for
determining if the first and second characters are suitable for forming a coajunct
character and, if they are, for replacing the first and second characters with the conjunct

20  character on said display means without requiring entry of a third, special character; and

means, responsive to a user fouching the same or a different displayed conjunct character
and performing a drag operation, for replacing the displayed conjunct character with two
constituent characters.

25
20. The apparatus as in claim 19, embodied as at least one integrated circuit in a portable

device.
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