METHOD, APPARATUS AND COMPUTER PROGRAM PRODUCT FOR

PROVIDING AN INPUT ORDER INDEPENDENT CHARACTER INPUT

MECHANISM TECHNOLOGICAL FIELD [0001] Embodiments of the

present invention relate generally to user interface technology and, more

particularly, relate to a method, apparatus and computer program product

for providing an input order independent character input mechanism.
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experiencing an unprecedented technological expansion, fueled by

consumer demand. Wirglessafd drepile nefwopking technologies have

addressed related consumer demands, while providing more flexibility
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and convenience to users. One area in which there is a demand to
providifiie ael barsiTondeReraTat ShaRsHREFEIME MR 887 usability of a user
interface with respect to communication or media applications desired by
the user, such as short messages, an electronic book, email, content
sharing, web browsing, a mu&%%l%%‘?%@me player, etc. [0004] A user
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screen or a oard rendered on a display with keys selectable by
transfenodsworeenshing devicEnHomwdverhidydriessisiownadar s tstierpase of
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~ electronic devices in which the size of the device may be limited for
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_ characters and other types of -1 complex characters. Accordingly, , .
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provision of output to the user. The user interface may be utilized for text input, for selection of
commands, options, hotspots, etc., and for numerous other functions. A typical user interface
may include a keyboard or keypad including keys that may be pressed or selected in order to
provide character entry. The keyboard may be physically embodied, for example, as a plurality
of keys having a predefined function associated therewith, or may be embodied in software (¢.g.,
via a touch screen or a keyboard rendered on a display with keys selectable by mouse or
scrolling device). Hlowever, regardless of whether a touch screen, rendered keyboard or physical
keyboard is utilized, for certain electronic devices in which the size of the device may be limited
for practical or personal reasons, it may be difficult to provide text entry in an efficient or

expeditious manner, especially with respect to entry of Asian characters and other types of



desirable. BRIEF SUMMARY [00051 A method, apparatus and computer
program product are therefore provided according to one embodiment to
enable the provision of an input order independent character input
mechanism. In this regard, some embodiments of the present invention
may provide a character input mechanism that is not dependent on the
order (e.g., input order) of the elements of the characters. For example,
complSOME-ambodipants:f fhepresantiyention matderiailarRdim RIDVIAS be
. candidates for completion of characters for which at least one element is
desirableyiered independent of a conventional or predetermined order for
. entering the element to complete the character. As such, a user may no
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methoghpspatshile petRidat BIaHBEdErBting elements of characters need not be strictly

adhered to when inputiing characters.

[0006] Embodiments of the present application may also provide a touch screen device
which may be employed in conjunction with a stylus, a pen, pencil or other pointing device that
may be substituted for a dedicated instrument to function as a stylus (e.g., a finger). The touch
screen device may facilitate the knowiedge of character input key press, and as such,
embodiments of the present invention may enable single-handed character input (e.g., via
interactions of & finger with the touch screen). Accordingly, user experience in the input of
characters may be enhanced.

[6007] In an exemplary embodiment, a method of providing an input order independent
character input mechanism is provided. The method may include receiving an input comprising

an element corresponding to a portion of a character being entered independent of an order for



inputting the element based on the portion of the character corresponding
to the element, wherein receiving an input comprises receiving at least
one radical, retrieving at least one candidate character for the character
being entered based at least in part on the received element, and
providing a selection of candidate characters including the at least one
candidate character to the user. [0008] In another exemplary
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_ radical, means for retrieving at least one candidate character for the .
receiviggAblens ﬁgﬁ@d&q{emeve at least one candidate character for the character being
entered based at least in part on the received element, and provide a selection of candidate
characters including the at least one candidate character to the user.
[60101 In another exemplary embodiment, an apparatus for providing an input order
independent character input mechanism is provided. The apparatus may include means for
receiving an input comprising an element corresponding to a portion of a character being entered
independent of an order for inputting the element based on the portion of the character

corresponding to the element, wherein receiving an input comprises receiving at least one

radical, means for retrieving at least one candidate character for the character being entered



n based at least in part on the received element, and means for providing
a selection of candidate characters including the at least one candidate
character to the user. [0011] Embodiments of the invention may provide a
method, apparatus and computer program product for employment in
mobile environments, such as on a mobile terminal capable of rendering
content items related to various types of media, and in fixed environments.
based af8A: (8Pl JRtIRxmPIed URSiSIMAY EMEN afviparadad abitibetiodngutandidate
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exemplary em gdiment of an extended input event functionality; and
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invention; -
[0015} FIG. 3 illustrates an exemplary framework for providing an input order independent
character input mechanism according to an exemplary embodiment of the present invention;
{0016] FIG. 4 illustrates an example of a user interface display for providing an input order
independent character input mechanism in accordance with an exemplary embodiment of the
present invention,

{0017} F1Gs. 5A-C illustrate exemplary user interface displays providing an exemplary
method for an input order independent input character mechanism in accordance with an
exempiary embodiment of the present invention;

[0G18] FIG. 6 illustrates an exemplary embodiment of an extended input event functionality;
and

10019] FIG. 7 is a flowchart according to an exemplary method for providing an input order
independent input character mechanism according to an exemplary embodiment of the present

invention.



invention. -4 DETAILED DESCRIPTION 100201 Some embodiments of
the present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which some, but not all
embodiments of the invention are shown. Indeed, various embodiments of
the invention may be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisfy applicable

legal requirements. Lik r to like elements
throughout. As used h ePﬁFAt%‘néﬁerBrr?gétgﬁ?{ﬁscontent " "information" and
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embod%&ﬂn%ﬁﬁé"? es,laptop,gamputers, cameras, video recorders, global
positioning ‘3 stem (GPS) devices, mobile telephones, any combination of
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Furthermore, devices that are not mobile may also readily employ
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termintin@ PregantinveatiowiMibdRereinafier described for purposes of example, other types
of mobile terminals, such as portable digital assistants (PDAs), pagers. mobile computers, mobile
televisions, gaming devices, laptop computers, cameras, video recorders, global positioning
system (GPS) devices, mobile telephones, any combination of the aforementioned, and/or other
types of voice and text communications systems, can readily employ embodiments of the present
invention. Furthermore, devices that are not mobile may also readily employ embodiments of
the present invention.

[6022] In addition, while several embodiments of the method of the present invention are
pefformed or used by a mobile terminal 10, the method may be employed by other than a mobile
terminal. Moreover, the system and method of embodiments of the present invention will be
primarily described in conjunction with mobile communications applications. 1t should be

understood, however, that the system and method of embodiments of the present invention can



primarily described in conjunction with mobile communications
applications. It should be understood, however, that the system and
method of embodiments of the present invention can -5 be utilized in
conjunction with a variety of other applications, both in the mobile
communications industries and outside of the mobile communications
industries. 100231 The mobile terminal 10 may include an antenna 12 (or
be utiiiié‘&lmm&lﬁ\mﬁﬁm%@)tmmraplef cosmsplication itk dittaasmiter 1.4 and
a.receiver 16. The mobile termipal 10 may further include an apparatus,
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operating in accordance with non-cellular communication mechanisms.
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mory. For example, the controller 20 may be capable of operating a
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operate one or more software programs, which may be stored in memory. For example, the
controller 20 may be capable of operating a connectivity program, such as a conventional web
browser. The connectivity program may then aliow the mobile terminal 10 {o transmit and
receive web content, such as location-based content and/or other web page content, according to
a Wireless Application Protoco! (WAP), Hypertext Transfer Protocol (HTTP) and/or the like, for
example.

fO025] The mobile terminal 10 may also comprise a user interface including an output device
such as an earphone or speaker 24, a microphone 26, a display 28, and a user input interface,
which may be operationally coupled to the controller 20. The user input interface, which aliows

the mobile terminal 10 to receive data, may include any of a number of devices allowing the



[0025] The mobile terminal 10 may also comprise a user interface
including an output device such as an earphone or speaker 24, a
microphone 26, a display 28, and a user input interface, which may be
operationally coupled to the controller 20. The user input interface, which
allows the mobile terminal 10 to receive data, may include any of a
number of devices allowing the -6 mobile terminal 10 to receive data, such
mobile {ﬁr%ikﬁymd %%e?z&mmd ﬁlkalg |§9/ﬂ(%@pﬁh@ﬂm arothésplaputaeyicen)or other
) embodiments including t eypad 30, eypad 30.may includ
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~The UIM 38 is typically a memory device having.a processor bulilt in. The .
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include a cache area for the temporary storage of data. The memories
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storage of data. The memories can store any of a number of pieces of information, and data,
used by the mobile terminal 10 to tmplement the functions of the mobile terminal 10. For
example, the memories can include an identifier, such as an international mobile equipment
identification (IMEI)} code, capable of uniquely identifying the mobile terminal 10. Furthermore,
the memories may store instructions for determining cell id information. Specifically, the
memories may store an application program for execution by the controller 20, which determines
an identity of the current cell, i.e., cell id identity or cell id information, with which the mobile

terminal [0 is in communication.



identification (IMEI) code, capable of uniquely identifying the mobile
terminal 10. Furthermore, the memories may store instructions for
determining cell id information. Specifically, the memories may store an
application program for execution by the controller 20, which determines
an identity of the current cell, i.e., cell id identity or cell id information, with
: which the mobile terminal 10 is in communication. -7 [0027] As used
[0027] herein.uthe kereh charasterchnaybie needdasedas ledattencaymbahbol, number,
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phrascysliegamp HEFAHENS: FIBIRGEN Sapfiaratis &d computer program product to

[oo2sjenable-thaprovisiomatAr dTn praeninsenendenhsharastaidoRhethod.
mechanism. In this regard, some embodiments of the present invention
apparafiiednhEB BN RIHEIIHEHCCHE AR TRICHEORAHI SR TBY RS Shftsendent

characifessages)ihakis. ot idepgneenbanr theosdarie of tipstoraleh ostitingy

. .of the elements of the ch t F , bodi ts of
o R L e RO el S eridmerts

dependzompletionradnwiti-elementcharaciars) (e ghefaesiort niessayes)tos. For

examplfy SRS ONG CIRMENt L&.0 1 [RIER AIIRKENS SNIEIE0AIRERATAL ror
or a conventonal or pre ermined order for enterlng e gfement 1o

complaom pitterthelchmracimmadecotdinglyr therusessagss Nt bdidyaiteetone element

(e.g., rgcri]&%ﬁ S@ &Po%é‘?ﬁ@%ﬂieﬁ%@m& éé&ro%%‘ﬁ)ugﬁt‘iﬁﬁa?'a? g’&%{eil%?ned order for

conventional or predetermi%%ﬁ order. Candidate characters may be
enteringthievisth oty sepitiade chastsliststonaey & ptlirall BrTdRaYdctebs Eadised to
enter eﬁgﬂ)e@lg%]{?f(%, retrigved candidate eharpsters imay ReRIRvised Rl8rmined

user (e.g., Inalist). The candidate characters may be retrieved based at

order. |38 iAABarhHARE B Rsd Bréehtq®. 8 4388 BraupRIY vy frpBtdity of
characW¥ did theretiigyedicandidale) chalasER enmay@achcontaiov il entesader (c.g.,

ina Hsl?pllzirfk?enéé;lrdqga&rgggae.ge?g pn%?%éere%?igxr%g tbea{:'ssedme?tyleggt ?I!‘ldpea';‘? gnat %Oerr(ljtierfl'gdtglement
(e.g., radical or stroke}, or in other words, the retrieved candidate characters may each contain
the entered element. The provided candidate characters may be ordered according to their
frequency of usage either generally or the current context (e.g., decreasing order of frequency of
usage in text entry applications such as short messages). As additional elements of the character
are inputted, the selection of candidate characters may be adjusted based at least in part on the
additionally inputted elements. In this regard, the selection of candidate characters may be
modified to remove the candidate character(s) not containing the additionally inputted

element(s). As such, the likelihood (e.g.. probability) of the character being provided and thus

selected from amongst the candidates may increase. Accordingly. the number of inputs which



frequency of usage either generally or the current context (e.g.,
decreasing order of frequency of usage in text entry applications such as
short messages). As additional elements of the character are inputted,
the selection of candidate characters may be adjusted based at least in
part on the additionally inputted elements. In this regard, the selection of
candidate characters may be modified to remove the candidate

may heqhmlll?(@tef&%};f@ta@ﬂata&énglm@@tgﬂmﬂwMt&agleceée@eﬂt@mﬁaisgcshlecuon
the likelihood (e.g., robablllty) of the ter bei vided and thus
of e aE i O S AHGEL A PRy EFRLb R SAHT . the
[0029] numbebafimpiiivhchresBrimiay dei saquisech b lentesa m;amtéramayrbm a
ant decreased (e. ermi t|n selection fth
numbe]tr?qejg(f:an aeasn%?%r OSI}ISIpLg géc Cgiésrﬁgnt orthe cﬁareargt r)° [gbg%‘ Chapﬂers)
are muﬁmtmhmehasaofethevprésmmwemkoeﬁmytenéeblmwugénw ipredetermined or

COHVBH?%%& % IK’LQ\/ ng?sr g ]%éL [gﬁgﬂg{%ﬂ?rﬁghEO%‘lﬁng% %1?&%&%991\7611{10“

some CharaCterS e.g., ASlan characters) are mu tl element characters
may englfich ueeqmwaae@tcaheem@ntaefbéth@ﬁﬁ@@lihc@q@ﬁé@&eﬁrﬁm@altnarv order, or in
other u%?@é/ qg&'@&ﬂh@ﬁggf MNEYEIRIEESas ReMIAREING IR reRRAIMEN g B ters. In

the present invention may enable a user to input the elements of
one exFRF-clATE RAHAPAL ter BT ER Arbifreli i Beder OB RAEH Wik g more radicals

and oninglgRsRAdenief acepuentionatiRrderfaribRMUtERGthe @kamﬁmsmmag the
characters. In one exa Eﬁ‘le a user may input a character b mputtln a

radicals R BRSRIGTEPERE B R o SPBTRe P St GBRAS ament iy be o

radicalifsiRR@RCaNefidpaconreRtena ordeidakle @namlgsabmtmgethmg@dm&ls In
or strokes comprising the ctgaracter For mstance the flrst %Pcatls d

amotheg aRRE iy S A YOS oy R LS BB S ke Piispgdentof

the cozﬁmdimfnstr@idesaﬂmprwmg oraeisnmnthanadheisexanpplena nhs&haumyeun plotyat

characte mputtln one gr more Badlcalﬁ mdeLp rb ti
another exam ST Li‘{ a daracter 11 H"I ill'gd 0]11 ma 0]] 01 0ne o7 Iore strokes
conve |Ona ordel o nput INg OF WIi mdj dicals comprising the

and oncharaoteralficybt Brotirewexamipie, mayssmasguinput@ tharsctekdsynd
subseq i .55 ag%%ﬁmv%@ t\?aownl%ﬁa%%&%%son%q faF:aLaare Jadisale or

nce a user may firs Input one or more strokes and subsequently
more Sﬁn@msarra@nmg@mdlﬁ%a sarIBinkgisrobeoneweshbréoradiedissaridion! may be

mpuaéaﬂﬁ O dNUE,BIEPKER IO MRV QRS %@%{@@ﬁn@b%%ﬁﬂ@lﬁﬁmwtted

before the first radical may be inputted in order, or other words ma

Neveribgleessbmrtd %#@%ﬁg%}gtfawéééywh@éw&*r%fc%@imﬁr&%ﬁﬁ@?@ggtsm%%Iré%dica (s)
and/orSdRReayentradical dnput anst iber subseavantplemeats) {eguttiadicat(sking

and/or stroke(s)) may be entered independent of the conventional order of
the radialgng St Lgﬂlﬂi’éiﬂf&&%ﬁf@%?@ﬁroQ@(éﬁtc%}%faﬁbﬁ%ﬁlfwé%ﬁ&FS&P@?"mm“‘ 8
characy@lANAML HEXaMlRe autésel MeyeiRut & otherwise based on of the conventional

order of inputting or writing the strokes comprising the character.

[0030] Accordingly, embodiments of the present invention may enable a conventional stroke
input method (e.g., input order dependent) individually, or in combination with the embodiments
of the present invention. As such, a user may no longer have to remember or memorize the order
of inputting or writing the elements of a character. Therefore, embodiments of the present
invention may provide improvements (e.g., efficiency, speed, amount of input events, and/or the
like) over existing stroke input methods with respect to the input of characters because the order

for inputting elements of characters need not be strictly adhered to when inputting characters.



character by input one or more strokes, dependent or otherwise based on
of the conventional order of inputting or writing the strokes comprising the
character. [0030] Accordingly, embodiments of the present invention may
enable a conventional stroke input method (e.g., input order dependent)
individually, or in combination with the embodiments of the present
invention. As such, a user may no longer have to remember or memorize
The exdhplesder ighinpigtting erawritingithe ebementsofaigharagtery Hheheforegy be
~_embadiments of the, present_invention may provide improvements (e.g.,
other aléef Pce}e]ﬁec?},{asnﬁg%a,agcr}n%nﬁf‘g]@ t|1r{1gf;{b(%n(§vents, and/or the IiFI)<e) over exis(tin%
[0031] strokenfegdibenathbds witkeréspebtatchaeninpilsobshadacerschecawsalieyice
which B eo%.@:%é{%&%@%&?&ﬂ&@&ﬁ QiEhALARIE™S PSEDARL NG SHEUYAUNES GEiRe that

when inp g characters. -9 The examples for inputting characters
may beprbwidetabuvedaricriuténtaxaenplareditere rRBjusée SinlareMmatiekcypad
layout Sf’ﬂ%ﬁ‘{%‘&& %&%é@@é@%@&@i%ﬁf_tﬁ%@% Embrdimentsobde nreseRhracter

application may also provide a touch screen device which may be
clemengiipibyeepratdOMIHENHHAAC SR 2 pRMCHSRCAPGrB e sirigs sUh
embodﬁht%'élﬂﬁe?fﬂ“tﬁ& &%M%f%%&iu%@g %ﬁﬁi@mgﬂiﬁammtaﬂm@am@mqﬁ@a ama
. stylus (e.g., a finger). The keypad layout of the touch screen device may
nteracgN 618 BT DN SR B A OF Gt CIBHMERLS Thihe Lesbef
charact@4NPUTlingG gharastermesords, iseatenees, and/or the like, and as such,
, embodiments of the present invention may enable single-handed
100321 G AL R A TAPACADAL BT B o o e Ao s
descrivAdedriinghtcuseshexpetiengesintine imputdohatiardcters: ¢ecgl iforshartmay be
messages) may be enhanced. [00321 Alt V.e iments.:
o S A OR L) STy b e e b <P
short nmessgages;Ophercembodiientssef. tHecprese ho itk sitibmahy anelisgfipgRmusic

player,?éé?gl)ifgg‘!ﬁi]t 0 aﬁmgC%QHMS%Q@.FQE%H@HE@@?o‘f‘%@éﬁ%ﬂﬁ%ﬁﬁ%@%@@.%n.,stlser

.g., emaill, rt message, word processor, we rowser, electronic

locatioh ok iBEesy, eietimuppdivationsthesie: pMyeso we 3 tharahgrapplRasodiments
of the ?epgen@irgm?oﬂlﬁﬁ?rﬁéﬁ%ﬁ@ﬁ%@%k@%iﬁ%ﬁ@%sﬁ%&-t&@ﬁ[né@&@ﬂ%c@&s, other

GPS or other methods), and/or the like. Moreover, although exemplary
embo%ﬁﬁﬁéﬁ%@ﬁt@feé%‘th@ﬁ*@é@hﬁmgﬁﬁ%am’aﬁpﬁgF@?’IﬁlF;‘?'Bg’%reéﬁ‘ﬁBéEWfﬁﬂS’ other
types SESRAPILP Ghinese, charactessiether embodiments of the present

invention may be equally applicable to-other Asian characters, other
100330 poB b SRR e iR R TRG? (OGBS SR e
indepepabanaticdlockiagramiiatan appanatils famenalilirgtortée present invention. An

exemplary embodiment of the invention will now be described with reference to FIG. 2, in which
certain elements of an apparatus 50 for enabling order independent character input are displayed.
The apparatus 50 of FIG. 2 may be employed, for example, on the mobile terminal 10 of FIG. 1.
However, the apparatus 50 may alternatively be embodied at a variety of other devices, both
mobile and fixed (such as, for example, a network device or server). As such, while some
embodiments of the present invention may be embodied wholly at a single device (e.g., the
mobile terminal 10), other embodiments may be split between devices in a client/server
relationship (e.g., the mobile terminal 10 and a network server). Furthermore, it should be noted
that the devices or elements described below may not be mandatory and thus some may be

omitted in certain embodiments. Additional elements could aiso be added in some cases.
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independent character input according to an exemplary embodiment of
the present invention. An exemplary embodiment of the invention will now
be described with reference to FIG. 2, in which certain elements of an
apparatus 50 for enabling order independent character input are
displayed. The apparatus 50 of FIG. 2 may be employed, for example, on
the mobile terminal 10 of FIG. 1. However, the apparatus 50 may
[6034] alterrativiely heembugliedint exuaniétyafother Heficesaboth ordobitegrddent
e P e L T s
control BNt dewicénferficdtie (mobileptniliaka®pbiterermbodimesitemidyrfise 74
and a mOREIEET devisies LA LGN e ek {PIRUARRNIB Bt i FOORHE and/or non-
ermina and a network server). Furthermore, it should be noted that
volatilethenlenidess o eleihemues ditiad/ be sw-Heagtifrise piandhtdie apempiysievice

76 maﬁ@é‘&&m@r&%%%%ﬂﬂ%%@l NGk msﬂ&%ﬁﬁ%&%ﬂ shelemenigLcepld

“also be added in some cases. -10 100341 Referring now to FIG. 2, the
enabling herpRassalaRas BOTor Sl HBCHrIE Minss Pl et tharaatel st odiments

of the JRAYINGHMIE Q. atberuiss ke dn sommuynisatiewi areresessaed & (eudfer input
the controller 20), a user interface 72 (e.g., display 2%3 keypad 30), a .
data CoEBipFRRPREANOITHENES 7 a K ATEROF) OV VR THE Ry evice 76

may bet(i%\ﬂﬁgu?@maydmiﬂamcm@xam@w@m;emgfece@mwplatﬂe/mamm@r
_ e.g., volatile memory 40 and/or non-volatile.memory 42). The memor )
oo FATRA) B0 EOANGUF bS8 S UMMV, LA B g B dabase
88, tabiBstruiationg of e liketarserablingtioapparatus to wareycbatvariousl/or one or
fynctions in accordance with exemplary embodiments of the pres dentifer
moce i OR s S B The Mooy AEUIED 75 Wiy e Aemhraa T enifirs
in one bufferdnghitsdeiafon gy ceessingndy:rep rtitessori0o Additisrrliyagier(s) and/or

a dical%lieﬁg%tj(\)/%y?%% Jngmory device 76 may be configured to store .
Instructions for execution by the processor 70. As yet another alternative,

[0035]the rFlenmoryedevide mexhayrbEwhridh & PlaraRtY bf diraphsessoriatisgmple. the
proces%grgf@ %@9@@5@%@1@@%%@&@@%%ﬁ@ﬁf o83 that storeinfarmatiaBment, a

e.g., oné or more characters and/or one or more radicals) and/or media
COPToCEEifte AICWHELST (i HAPAD QLS PRESFEINS SROTESHRCBIHE A REEHGHGIE S such

as, for QRELHIMNAE KIS WINGRINaY-SaTY S iRdEXeS G OIRETFTeATR1O FRIfieMEmable
characterés) and/or radical(s) from one or more tables.f)[&OfﬂSl The

) h
ate AR LASEBR 7B Py SN i a MUARGEF P HieTRE WAL BF Processor 70

may be¥aATRIGH® REReesERIrI& bRy e nbadiedms yarious pfacessingise

qmeans such as a %rocessing element, a coprocessor, a controller or
accessE (o B MEFS8ESYsing devices including integrated circuits such

0036} Meanwhile, the communication interface 74 may be any means such as a device or
circuitry embodied in either hardware, software, or a combination of hardware and software that
is configured to receive and/or transmit data from/to a network (e.g., network 44) and/or any
other device or module in communication with the apparatus. In this regard, the communication
interface 74 may include, for example, an antenna (or multiple antennas) and supporting
hardware and/or software for enabling communications with a wireless communication network.
In fixed environments, the communication interface 74 may alternatively or also support wired

communication. As such, the communication interface 74 may include a communication modem



as, for example, an ASIC (application specific integrated circuit), an FPGA

(field programmable gate array), a hardware accelerator, or the like. In an

exemplary embodiment, the processor 70 may be configured to execute

instructions stored in the memory device 76 or otherwise accessible to

the processor 70. [0036] Meanwhile, the communication interface 74 may

be any means such as a device or circuitry embodied in either hardware,
and/or @afiMtarasaraseamiinaticnpbhardwarerand softwdaethat doohfiguceidhdoline

receive and/qr. tra ' a from/tq a network (e.q., network 44) and/or
(DSL), gﬁiystrﬁﬁ@srer évlljéjeS ni?grr%g%ﬁéelrﬁec{:%nmgrfr%r?icggltif)}?]ev%ﬁl%ﬁles ‘apparatus. In this
[0037] regdid; the damfmeriication binterfaveidicaaynmclbdes fopessonpletoamccive an

ind%catiag tgp ep %s(:?rmmﬁltl t(lr;%l %? %%e&%@e glgg{gpsqlr&g& pﬁg\é{@@ Mé‘?&ﬁ@f&%@.? the

or enanling com nications Wlt awlreless co_mmunication networ .
user intfixiadeshvinationentsotide cormdimicaifonlifarfaber piaypanemativaisrs,

strokes%?grﬁ&g_gggn\’i’)&?glecl%mld&ﬁ%@ﬁ] OBk Ihecammypicaion nterfiaGRer

. may include a communication modem -11 and/or other
interfaqeatmareisondbafer frSUPPCHIRYESHnIUAR R oh 0N idb R dtRj% 2 touch screen,

a micropHBRENPErdHRe:, (R Sln.rURpetsabseRRL PUSLHS B). ernehand/enothear
) mechanisms. [0037] The user interface 72 may be in communication with «
interfaqp Y REcSBBIERFIOTEERIUE AR RARAGIRPSF20GSBF Righe T g Giieebfor strokes.
and comiarg Rdicalsstiokemmhanacters clndéas thedika)atdhe. user interface
72 and/or to provide an audible, visual (e.qg,, display of one or more .
10038 o SR PAPADIEFEL ARTOP TR T, SHLGHRCA B e Ggapoced
as, inclti¢he vserwis suchothehsancintesiacd 72 maydhdude;facexangple, 78 may in
keybhoard, a mouse, a joystick, a displa uch screen, a microphone, a
some cdES R ST VRN e e 2B SRR Lo
embodinterfacbanbyrbecconfigarétine ybeaivdahiedorithore Mipgitsdof saensrdwiorer

functio iS5 & _,ds/&fhsgg%ge%rfa@é}%o %gz'%%;urgsa?a{ns§@8?h4§%m@£§mnmq 0. The

character input engin (3;3 ] exemplary embodiment, the
characisroessol ¥ 018y thehdpspavaneBOHRybe eenbssdiedirasrnene e in hardware,
softwapetra?%"\ﬂéﬁﬁgg‘{f&{ BrEhRIRGIELENYINEVAR: @%%%&%@;W@%@%@@r L8frware

may In some cases be a segarate device, module, or functional element.

contropyBele B e ABRT PR LKLPSIICHRGTRY 8 Hagrger cngine 78, as

descrifeBodied Within:sinsdedawces Mmadulaen fenctianakelement: suEREE and
the processor 70, the apparatus 50 or the mobile teg@g% 10. Th

other el A1} BRRIFETE A GACA By S ARGCERT A o HAVILE dPE sty
engine€TRQdiaddmharewatan shtwasmariaicarpbination st kadwase Bnd exemplary
embod?r%fénwt?{}?e(gigfégé?ggg?i%%r’?’%?n% ellrl%}{lré% ynggﬁgégggwggge: modules, applications
and/or circuitry for providing input order independent character input mechanism.

[0039] In some examples, the apparatus 50 may inctude a character list (not shown) which
may include a listing of candidate characters that may be presented to the user as candidate
characters by the character engine 78. The apparatus 50 may also include an input element list
which may include a listing of elements (e.g.. radicals and/or strokes) inputted for a character
being inputted by the user, which may be arranged in their order of input (e.g., order received

from the user interface). In some cases, the character list and/or the input element list may be

stored on memory device (e.g., the memory device 76) accessible to the character engine 78.
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control) that is configured to perform the corresponding functions of the
character engine 78, as described below. In some embodiments,
communication between the character engine 78 and other elements of
apparatus 50 may conducted via the processor 70. However, the
character engine 78 may alternatively be in direct communication with
those elements. In an exemplary embodiment, the character engine 78

[0040] mawirmudﬁdmtéugﬁﬁrm mdesmmgemdapmioatt&nsseammn citeuitryder

candia SRR MR EL indeendan chsraciernpl mesnaniem. (038R,

_ e examp es “the appara may |nc de & characte I|§f

device §ﬁ)3bwa9d/\dn¢he enay irioduderaisimgdafatamdidateuctiasadtets thegamiajopexample,

the ¢ mgqgc Sl t&ﬂ é %% ‘#§%5a%%8%89&%%d‘%B%‘E@QK%%P&’&“%&Q%%EE@5?&%%? more

aratus 50 may also’include an input element list which may
radical$recidice ﬁrhlscm@@ﬂ elesaeintsriacy (eraditars Bid/ei dtigKasy iputesgfonale. viaa

ke:yboagi1 6}{%&!{ Reingsinpytied, Dy ihe.user inhicth May e ariaRges Mt girmay in

order’of mput (e.g., order received from the user interface). In some

commusesionate terahastist BnaTem iR Hpise Aot Hstipay IS¢ Tetorsg Bam the

databadPBMANKIBYIGE4BaG (RSO IVIER(O L RGaessiDe e the RRArackk: on the
engine 78. -12 [00401 The character engine 78 may be confjgured tqQ

receweﬁm@éséoéé%k%h%ﬁ@fa b Darl AR e SR EEF RIS 1G4 engine 78 may

retrieviMiOHAER dAAsdetieyed firntalabase (@ ththemdeinehAeree Y &)ntaining

d on the entry of one or more radicals an t In thi d
o eSS, 1 EARPALTER T NG 7S S e CorvB e 3 Gehgacer e

retr 1evﬁhazﬁahdwehamut5r@f) ane lotimose caadicals dncdoegiokessfrethta thserser. The

interface from the user int face 72 for Ie via ,
st peE e e S
most fi Wmciycmmirtm hicatfong wnﬁwdathbﬁw%e:@dmﬁrﬁr@r gesrice F60) sdtas

- messa e%ﬁ:r%lme%y dﬁgrlﬁy JF%B%’E )g ﬁ%%f‘eﬁ%ﬂ?&ﬁ@%%ez% r%ﬁ%’@be

ach can te c aracter ased at least in part on the™ receive

configinpitps)cesiradic ) o d/omsidske i fatehisleged dythe ehdraetaihspiier
interf2@NYNR ABMANLELIRNE TPARE database Qrcause thedriakastdad. a phrase,

retrieve the candidate character(s) containing the received input(s). The

and/or sh Hkeldp SRGRTPE s RsbibstiR dOfTRRRSteRad rddptRger- In

some digbiRvadeandidaie.charasiarisin-a istingist kandicate ﬁb%@ﬁ&ﬁ@)(e g ., the
presented to the user. The probabilistic determlnat base
assoc%agﬁ%%ws&*%ﬁﬁtﬂl@%&ﬁd@ﬁé@ SFUSHOES &R rBRP rie*f?éfq%&ﬁﬂm diegne of

more ﬂﬂﬁ%ﬂ@gﬂﬁﬁtbhme@) Qf;ﬁaehlg&&ﬂmct&tﬁiﬁ:ﬂitaiabtﬁfe(é@a fanshorialities of these
en me ﬁgg‘%gﬁ{ %fgr genee g % Ont%tthsPngLC ;}rtﬂaﬁc@aracter input

& éﬁﬁ AFLIEH U ESRGtTed 10 e d&TE A input of a candidate
[0041icharButéiselptiediby tiehaseefsom twethusararacter input engine 78 will now be
provided in relation to FIG. 3, which illustrates an exemplary framework of an embodiment of
the present invention. As shown in FIG, 3, the character engine 78 may be in communication
with a user interface 72, a database 80, which may comprise an ali-character table 82 and a
radical stroke table 84, and a database 86. In some embodiments, one or more of the tables 82 or
84 may be included in database 88. In other embodiments, one or more of the databases 80 or 86
may be included on a single memory device (e.g., the memory device 76) accessible to the
character engine 78. The all-character table 82 may be configured to store a plurality of

available characters, and each character may be associated with a unique identifier or position.



interface and cause an association of one or more characters (e.g., to
generate a word, a phrase, and/or the like) to he generated based at least
in part on the selected candidate character. In some embodiments, the
character input engine 78 may include one or more engines (e.g., the
association engine 88, radical engine 90, and stroke input engine 92)
which may perform one or more functions of the character input engine
The radl@I0eswibasl ahouey, Hhe fungtipnalitiesobtpregiengines wilk beddescribedach
__in more detail below with respect g FIG, 3. [0041] Furth re%anatign of
radical faay B5ersnoiatet fﬁ@%ﬁ?&ﬁ%ﬁ BHGIREE il 8@/3815 AVt i
configuielbiiondie kGurdiiwhich bilerstralasmady exeriplany foaireyoiof aiuvailable
.. embodiment of .the present inyention. As shown in FIG,.3, the charagter
il L g Ay e B AL P A ep e rric NP e 4
may se8Q,avhidkxmay tempiliscoéhaliahaadér fable:@airdidthradidakstoke table 84
able 84, and.a database 86, ' org, of: .
sores e e B e
each radivel sronedrie Bfethab dathbzsew8Espr8blornAybiresinetd dedhe daiabirg|86. and cach
table if DRI ARUEE: (8% HREMAODNHEVIRR [O)RAEESSIRIEIG RIEIA AR BRique

engine 78. The all-character table 82 may be conf{igured to store a

identifipfyrbiieyconcapendipierefiarhiichs, tabld BhchfieRlt i e dlbsstftpefionttier
of 7 mAWR A WU idenuliereuResitionul Jilheradical stipkestehle @4maycheable of

configured to store a plurality of available radicals, and each radic;fll may
the datgRasest BTt ARG idehtHE S BOSHIOh 2 PHE U AN AL 88 AYS be
charac&?iﬁl%ﬁﬁﬁ%a@tﬁ%@tﬁi R4 I%waﬁﬁp@{da@mm@imﬂay eorregpanchtatbe: may
plurality of available radicals stored by the radical stroke table 84, orin
i 1 4 EQHUATE Sl LB P e, e S g e
82. Adbetablesdehtiedatahasa86d Foiekample, itthecddioat steakditable 84 table
stores forty, two radicals, the database 86 may correspongdingly store 4
54 andBERS I OhAS A e PRI ioPRa S FOE B i Kol 1
charactersctaiiinstorbd inpth_@aﬂaiéﬂo_abe@&;miemﬁ fitabl & inideetidiathivhseiggie
databa T3 REGIREQTAEA NN MG LASAIIRE SHLERANGNG IO UNRUS
identitier of its corresponding radical in the ta ?e 84. For example, a table
[0042}withlarsioe dsentifisr st _%meé@n@igpé’ﬁdrtmh@ FadiEEWHoYEAsHIgIgEon engine
88.a ;éﬁ%ﬁ{'@ﬁé;{{% %aﬁ‘?cplﬁ §é€f§i@l§9p5t g@ﬁ‘i& @i?'%fsd&?, gﬁ&ﬁ@@éﬁﬁ@rﬁ@ﬂbodimem,

store an index (e.g., unique identifier) to a plurality of all available
the progesseclare’ someairiume ragichr eBredsEriging g dne AR F RN ARy,

associdNErRAGNMRY  GRUrENRIRshIthe WIS delentifiRreRERestions ofdhahe
characters stored in the all-character table 82. As such, the identifier of

associgipiHIsRAdiCAPHISE) BRerBE e\ RO AR FABRUAISBHIE taBfY 1 Some cases

cach be separate devices, modules, or functional elements. However, in other embodiments, the

COfTes

association engine 88, the radical engine 90 and/or a stroke input engine 92 may be embodied
within a single device, module, or functional element, such as the processor 70, the apparatus 50
or the mobile terminal 10. The association engine 88, the radical engine 90 and/or a stroke input
engine 92 may each be any means such as a device or circuitry embodied in hardware, software
or a combination of hardware and software {e.g., processor 70 operating under software control)
that is configured to perform the corresponding functions of the association engine 88, the
radical engine 90 and/or a stroke input engine 92, respectively, as described below. In some

embodiments, cormmunication between the association engine 88, the radical engine 90 and/or a



84 and may be used to identify the corresponding table in the database
86. The indexes of all the characters containing the inputted radical may
be retrieved from the identified table in the database 86 and used to
retrieve the candidate characters from the all-character table 82. 100421
In some examples, the character engine 78 may be embodied as an
association engine 88, a radical engine 90 and/or a stroke input engine
stroke i82utAs Bueld? imanbexemplemyd embladimentsothé) pridcesser, Tk afdhaation engine

85. the PRSI ANAS SURAAERA%RAHGS BLOTERHES SORI! Blect
association engine b, a radic engl%e 90 and/or & stroke input engine
commuﬁ&aﬂm_suilh,eﬂub_ cgissociation engine 88, the radical engine 90 and/or a
[6043} S"%%W%%‘fél%?%rﬁ@omﬂ%ﬁ@, FIEGA3f5n %ﬂgﬂ@@@%@é%%\ﬁ'@ﬂé@o and/or
modules, or functi h

10 . onal elements. However, in other embodiments, the
a strokaibgutiatitre CRgINY 88;luke _mwr@ﬁgﬁ@éegmaﬁw APl THRIEH G itry
for provi@ifiaY g SRasisd Wi siagieHevicaMadule. QL tmetionabwever, it

element, such as the processor 70, the apparatus 50 or the mobile ,
should heyreitedithe. cPHe S58BEIAHA ehiHE sethasraaivarerdiibegtyartiipengine 88,

a radicAtEAKE INNLARERYING AR MBLEACH RS AV N RANSEUERAS BedBVIGRON
circuitry embodied in hardware, softévfre or a combination of _hardlyvare

10044] andl dfRRIAED B EESBY B G SIS SUttiNarS EEHIrLH Hrapfatare
characteORfigunedifa periornishecaariespondiigeiunctiensef the. associatiorr interface

. engine 88, the radical engine 90 and/or a stroke input engine 92, ..
72 vio B e SO H BB S gL RO ISH o
associduetiveendhralas sacidtiornengite 88htthe chdisakenginedandiopaerdek a word, a
strake il engipe may be conducted via the process ver, ..
s B A RSP R e o
pluraligrgimead@binayoadteinativalydhesin (digechccommeunidation With ldgchstieion

| | | _ N _
engine 99F3L 5‘15%%8%988{1%9&%%1&%918&%5 dhespssogiation:e egaq&é%% thewe user

‘ radical engine 90 or a stroke input engine 92 may include
interfaggstiuetiditp]cotetmettles, applications and/or circuitry for providing

[oe45)Wordprediction,and. situation delgRiRIAGSRRARRS, HE PRI G UEQNENE br
it should be noted that code, circuitry and/or_instructions associated with

more rifisdSHUPATBRIGA Gk SE s dREA IR 80 UAG/TR MoKk touch screen
entry, ﬁ{aﬂdjﬂ%gg;medén%ﬁ@f@aﬁﬁgééw Q&m&d&faé@?ﬂ&kﬁhmmm&ﬁ@me 90 may
. engine 88 may be configured to recejve the selectjon of a candidat
retrievE i 4B o HHEIGEOT CANOHIBH R BHICHLA BRAD A 8 RO g s the
retrievBOMdthedIsRhtte theceré2paadt keytioardhkeypadsdGaciTseradivdptryine 90 may
d/or the like), and determine candidat te characters that m

et A S WG CAAT oS S LT T, e i a. e
characters containing or comprising the inputted radical from the corresponding tabie, and use
the retrieved indexes of the characters to retrieve from the character table 82 the actual
characters. The radical engine 90 may be configured to determine whether the received radical is
the first inputted element for a given character (or in other words, the only element inputted thus
far). In instances where the radical is determined to be the first input, the radical may be used to
retrieve candidate characters and add them a listing of candidate characters. In instances whete
the radical is determined to be subsequent to one or more previously inputted characters, the
radical may be used to retrieve candidate characters and update a listing of candidate characters

to remove all the characters not including all the elements inputted thus far. As such, in some

152



phrase, and/or the like). The determination of candidate associate

characters may be made from a plurality of available words from a

database (e.g., the memory device 78). The association engine 88 may

also be configured to provide the candidate associate characters to the

user interface 72 for display to the user. 100451 The radical engine 90

may be configured to receive one or more inputs of one or more radical
instancétHe rSiEDkeES A&, iaybthedSat inj:e::fam&e}maﬂafarkeylobm;d(eypamch the
radical teou%’l;]e reean entr Ql%/é) thgl’]“eil('ae lét?mi examgellectl() EeC 5‘[

diEal; P]aaecéjl engine may Fetrieve theindex identifie }{ %the

characmpbmd md}teadﬁmtmcauheaﬂ ﬁwké@&ar@ﬂas@ﬁh@ietf byedlindexgoe may
cause th%%@ efé/t 0?’%”%%’ n%%a@&'?t@b@&@&@%‘ﬁ@& dzrh(?f E?e@!%@&ﬁ@%@&u%’cy of

retrleve rom the corresponding table or cause the database 86 to
usage. aeth@‘ae thavimiesess O alfdbred chleriste s eomtidpimgherastsgrishsgreinterface.

In one g‘ﬁ%@ fadical flamghe seresRARding dahle . anddisaqing reuieyefided in an

indexes of the characters to retrieve from the character table 82 the actual

input elemgnidisrand paradhearlsstecd oantigacharidtird s Hstyrsfria a character

fist. If%mﬁ&%ré%&l@dm%@gbcme%&hﬁ;ﬂé&%maﬁéﬂt%mmé@rgzm;m (based
character (or in other words, the onl

element | |n utted. thus fn[% (51

the preyiQpa S RE IR at RUEHF T De: 1 Rerariethpuin e b ameae
configiRA:bapdsrd the RikeNe candidate ehaiiagie Eﬁlﬁﬁdf&dd}%@mparihsgl g eftricved

ddLcan idate cha,rg hers In ins e radical is d%termln t? l%ﬁ:
can OGBSI TG S HTE PRl SR DTS SHISE LA ARSI oYy the ser
(e.g., fromythaechisackéo] tabrﬁne%ﬁam@dﬁt&fdm%smﬂmmdaimwhm of exzsting list
of cn AR SRS SIR SRS SO EMANE AL CORARIRS potnaluding. Al e

Slémients mputte KEECh , in‘'some i%"lnstances the received

characvaslitadnarayetiectie Efyrstrmpuru@dl@témemlf@ﬁ thet chaizioter tharyepi thigments

(e.g..ra gq:'z?l g %L%?gg(?% a%(ecﬂf%%&f{%rﬁ% qugﬂ%%éﬂﬁ@e]l%p\% (Efen? . The radical

sele aracters based on the characters retrieved from

engineth® whnthetstasties dnteTretindcavenpibimayee alsantidase Menuest in the
characRAMAIGALSH ﬂg%ﬁi&‘i’eg%e@ég{%ﬁgf niheprdenahoereasing-fieayenakQiency)

usage, and may communicate the ordered selection of candidate
to be C@Hﬁﬁ&@t@?@‘éd‘tﬁ@w@é‘f RigHsEe. In one example, the radical engine 90

[0046]MaY|AIBRGAUS SIS aReiveVADISHLED ReyiReiUdeddTian iipput elenent liste or
and cause the selection of candidate characters to be mtBuded ina

more siokes (@Y REYC FEERPTEHERLY HRAINET id e BE AL i PriRH B IBIHSFrokes
may b@f&@v@hafaﬂ{eeﬂskex@&émm phe:previesslydeceivedoelemenis fexaxd. the

) Seotelelh e et e 90 e conimuietic e
table 84, and separate or otherwise break up each retrieved character based on the stroke(s)
constituting the character. The radical engine 90 may be configured to identify the one or more
prior strokes (e.g., preceding the radical), for example, by accessing the input element list, and
identifving the candidate characters whose strokes correspond the one or more prior strokes,
based on the order of the one or more prior strokes. The radical engine 90 may be configured to
update the selection of candidate characters with the identified candidate characters by removing
the candidate characters that were not identified. The radical engine 90 may be configured to

stote the updated selection of candidate characters in the character list and cause the updated

selection of candidate characters (e.g.. ordered by frequency) to be communicated to the user

-16-



candidate characters with the existing list of candidate characters

currently provided to the user (e.g., from the character list). In this regard,

the radical engine may remove from the existing list of candidate

characters, the candidate characters not containing the retrieved

candidate characters, thereby effectively removing the character(s) that

contained the previous elements (e.g., radical(s), stroke(s)) but do not
interfacﬁo niagththennasice danty ircad:e't\@ﬁier%i ieal bd. btﬁlf@di@dlttenghitec%myn ore

s store the intersection the two sets. of candld I

Stmkest & ARAPA S NS AR é%ﬂase & upd lte}tj tsﬂelec%cc)?\lg an 2’% 8%5%@4& edto
compareheaeterse(sgokofslesed bgcﬁehunen@y)oﬁdlbem&mmmiﬁcatewf@thélti@er
charact 1451368, 100481 InInalanses el (e eceikehradical ey apkle Hewis

St np utted e ement one or more strokes may have been prewous Yy
regard, n@cem |¢nsmm%%nam@gnﬁ@mdéwcm@ﬁeestﬂmk@"@wﬁéyt%fréééi«v@dﬁwom

(e.g., st'i'%‘t%e%%t‘@a‘a‘i‘Qﬁ%&%r%ﬂ&r%?ﬁﬁ%%&%%%ﬁweéwh'%H%@{fg,or

he radical engine 90 may be configured to retrieve all the candidate

Sthke(@hth@tr@FBGﬁfb‘Pﬁ&ﬁé tharacundaisdie saleghiep Hsapdidast %Jtﬁlé*ﬁtﬁeebtsﬂégkovmg

the candRISACHJEHISYEH MR TRCIST DRSRAAB) (e, BEake{e) seareitlting i@ radical,
~character. The radical engine 90 may be configured to i 2:)dl‘y the one or
radical ﬁt&‘@eF?Hdtl@tr?ﬁ(%@l(é%&?e%t%é%ﬂﬁtbt‘?ﬁﬁ’ftiail%ﬁe ?&%&aﬁfﬁi @%t?t@ o
identif{iB:RPMLEIGMEMHRiRNd idantbiagithe candidate-ehar aetatsoath@@ete may be
strokes corres %tﬁthe one of more rior st lée base rder of
configyprd iy 8eBFTR) &-} Bt‘ﬂﬁfol%‘eeﬁ g %ﬁ% Crtﬁéytgecon gureolp to
stroke(upﬁalﬁtthengemmaefecmdidé;teuﬂyammwmh ﬂtﬂudmrgtdredmah@jhi’at@en the
emoving the candidate.characters notident
& D P e S L R B LR Pt e
for thecandidateciamacters in the character list and cause the updated selection

[0047;°" cangida gﬁ %@%&%‘E {8 And pe‘?f%gsq}{vféﬁﬂ&?ﬂ%)JBePﬁeC%H@HHb%ﬁt%ve

to the use interface. In ot er instances, the radical engine 90 may be
withougwnfigideentien péchhvadsnanordreiestioResiafRE rareikaHE oREO kR (RhdTiS ) are

recetvggddﬁ?# eABtaRn DS radical enging, I0:nax e IcoRtigHed iR 1RORBE 8 which

the received :stroke(rtgl with each character of the existing selection of

the eleganifidete BB aBIE SIS HAIAR BHES IS RS BRAPAEEIR Wit Al AgTormation

mdlcat%)@{ﬁ@’bm@r wGeivedrstrakant I thishsedardihe TadigabianginmO0may be
configured to compare the received stroke(s) Wlth ortions ’é aq ZTOKeS
confiEBIed LR PR R PHOEIhEHOUES ARG pAETOA FEOBISE A

keybo®H, s&t%@{%&hed@emet@gtnwaﬁmaya)p@ammeesemﬂa@nm aaididagene 92

characters remo the andld Ittfld the received
iy DEGUSH By BAEH LTOCENUSRLY PoLSHIEN A Th 0 e ot Tore sokes o
the list. The stroke engine may be confi gured to retrieve from the character table 82 or cause the

recelv

character table 82 to retrieve one or more candidate characters based at least in part on the
inputted stroke(s). For example, the stroke engine 92 may be configured to compare the received
input(s) with the characters in the table 82, and retrieve the characters including the inputted
stroke(s) in the order of the inputted stroke(s). For instance, the stroke engine 92 may receive
first and second stroke inputs and retrieve the characters whose first and second strokes match
the received first and second strokes. The stroke engine 92 may also be configured to generate
and/or modify a selection of candidate characters based at least in part on the retrieved candidate

characters. The stroke engine 92 may also be configured to communicate the retrieved
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radical engine 90 may be configured to search the existing selection of
candidate characters to identify the character(s) including the
subsequently received radical. The radical engine may be configured to
separate or otherwise break up each identified character (e.g., based on
the stroke(s) constituting the character) and identify the characters
including any stroke between the received radical and a first previously
candid4reoivechtadigdh{@fcete ﬂbﬂsdiﬁgwgaﬂm@mﬁ@%mm usestfokdhaginany
CO]HITIU%Q(%E%%T’Frbl%goocﬁézéfaé]th quv ng 8%??13 E’I;]eu erl‘eVI F&Inventlon may
ate as descri Sove with deration of the drder in which
[0048] the Alkhmegm&(fargplmdf@ai(m)dmmke@hem?am ireceivadyiotiienay be used in
connecﬁ%l b&q}[r‘]%e[”t%ﬁ‘?c%’e%ﬁ% s ng\k? ?éé% J0t, gequithe Qrdes ).

ements are'en ere Seé may not jUS'[ store
undersiglod rdietens bbdinzise irffthmaeiont mmwémﬁgmwacbw by ofmfrievelemettsithathat do

not emREPL0E GPALALIErSn TG SHAKE:eRGINE H7 TAY: 6 SARIIGUIEIHOSREBING except

oné or more inputs of strokes (e.g., from the user interface 72 via a

that injaiyBeathe REIgPERN tadsedarrartijaisnerorieedikesy e dpide wkagipregboard.

a scmim@ girake enpgine R2mamna soaisured iRassRss the input element list
add the received ane or more strokes to the list. The stroke engine

[0049] maJ%@@dﬁﬁa&r@afia%f@m@%@%m fHE chara ctemasIe a2 ¢ dalgstpdisplay 400

for prochahacieidakl @@&ﬁ@d@i&%@@h@@&@@ﬁ@ L@aﬁ@bdat%maraﬁfﬁmb@@ad@;e
on the . inputted trokrsf ({ore le, the stroke en

least in in
characi i ORGSR SNBIE T ELUER AR 1 ST
In this H@gataibEl%mImﬂemmﬁhmgtmsuneMmmed mpuitted 03trakeqp)in

of th utted. stroke(s). For i sta ce,.the ] ine ay
contextqeel% 98 v H rPd gtrcg’ke TImore cp r51 ﬁdotﬁ FOHIE, %s%r The

receive d'seco INputs an Fetrieve aracters whose
displasfig§Danay saéﬁomdksti@késmwa Hineore¢eiy eadfiz stiadid de bond strdkKewhithenay
dlSpld\? gg&%c?lgg @\L Pap[g[ QO%Q Lér%(a 5%@%%%1’%%%%?{9«{%&»

selection o te characters based at least In part on'the retrieved

decrea@agcﬁ@a@én@haf&@t@ﬁs@mkféaélwmterehgm&ﬂgzcmaﬁ)ﬂalé%%élﬁﬂﬁf@@?@ﬁ%a 50
inc ud&gm%ﬁ#’%g ihe, r\‘/?ﬂrj'&]vﬁl%f %IYS]?]%QQ)W@B@ (Shie theusgrinierfase.f ﬁ)fgﬁd/m

display. In some examples, the stioke engine m % communlcate t
n

stroke(gi) |wagf@ftm§ F@tﬁé&%%ﬁh@@%ﬁ&%ﬁ% RHBQsEHintBadePooHY] may further

includfbQuahexamules slamaodimepts Ot iha RresSEIM iRy entian Which bkt
be used in connectlon with a touch screen dls%ay are provided with

charactgrsnaRd foBHELPLI8N it kholiid BisPLIHtBBY et Ritdo sy g ghd>8 Which
may c@f@s:getai m@EﬁiQﬁﬁm&)‘e@B%Qﬁl@msﬁl@}{e@lpﬂt@&)ﬂ@ﬁﬁ thamﬁ;gmhemlﬁwaorm

d1sp}a% %&%:yréefgng “gtle pegpea\gca?gé muggrgpr»lr%%evlg% ura ;tv k%%sr?ﬂ ranged in a square
shape, the keypad area 428 may be arranged in a variety of additional geometric shapes (e.g.,
rectangular, trianguiar, circular, and/or the like). Each key may be configured to provide a
function associated with an element (e.g., radical(s), stroke(s)) corresponding to a portion of a
character. At any given time, one or more of the keys may be deactivated based on the
element(s) inputted thus far, which may be displayed int display area 410. In this regard, the
key(s) corresponding to elements which may not be combined with the element(s) inputted thus

far to input possible character(s) may be deactivated. As such, any fouch event may not be

registered from the interactions with the key(s).
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that inputs and the selection of a particular candidate (or a word) may be

made using a keyboard, a scrolling device, mouse, or other input or

selection mechanism. [0049] In this regard, and referring now to FIG. 4,

an example of a user interface display 400 for providing an input order

independent character input mechanism for inputting Chinese characters

in accordance with an exemplary embodiment of the present invention is
[0050] illusttatedokinitbis regatds fonexampiss theldisitayi4@9iay. ifoledevan cach may

extended button 402 and.in context fig i i .
coresp g R L S A g e e e ] e SR e o
pluralitplebking tde. afbackspaceshutirh 406, emd: spoad didapdulisharebesadhicgicals.

The po&%ﬁ%sq;§ Pig%ﬁsslglﬁﬁetll%ﬁﬁgl ‘%ﬁf}&' dpug ﬁ%%?%@ar?ﬁ%mﬁﬁg to the reguiar
characters may be ordered by decreasing frequency of useiljg‘%ﬁaenerally

positiompiiihg sutrehrédriesecT Hetisbirpaen may mdisalnerigd anspian ahsdop of

charactéjs%mgf)}g@}ﬂ fishlayPP&a-5 R LIRMaNie de49 s, fadicallkand/Maced at the
stroke(s)) inputted thus far bg the user, and a delete button 426. The

bottom GiEATAAOT FAY BERHEFHEIE BB BNMBGHoN YT WRICATHAY BE TS

which %%?M#%ﬁﬁgﬁhﬁhﬁfgg@%@ﬂfi}cgﬁ%ﬂ@sdﬁh@f@%@(&gé%@rﬂafﬁ@fﬁeb}ltt@ﬁ such, in
. The display 400 may also include a key area 428 which . m

some e¥ s raticARiHSUE a BB %I by ?5?5@&&5?%%8&%1%@%%?&#“ o

more réBR@xample ohthe: displayAeQ mayharorvigeibedeyphdearea 2B other. As

.comprisin lurality of k din h the k d
e, SRS PU TR ta0sen Dol S e

5. Of Sent
ional geometric shapes

Additi¢eat]y, fiectangulary dridngutad]cairouiar aanadiol theylike)oHagirddlp mrayeknd to
configured to provide a_function.assaciat. it [ Ne N

g

upper lgiveortiengsomenoremosecotitiekeysdinay). e de Hetilateticoamssd ok correspond

o the ‘SISERIS) }%@ﬁ{liﬁf?aﬁ'g),Ua%é%yﬁé’&ﬁ'&myo%Qli:%‘a'i%é(?ﬂﬂﬂt%%‘a'm’@% $dGhuitive

Inthis regard, the Key(s) cofresponding to elements which may not be
to the wnbinhedrielticthe Slew@ntly) RPcteBRHIS 14 MpUdpgssidiesndly aspects

(e.o., SERBGICEGIMAY RE dRACIVAIRA: OG0 2BYHONCR QHERBIMML O LRRing the
registered from the interactions with the key(s). -18 100501 The stroke

clemenfififtatbaaris mAJ LORHER S BRI O REPsinkeg Wilddhkds) abids mdi™!
input FEIIEIPARY 1@ one:Rka RiraiyRiavaiable sirekes: Fhesadioabinpulaseanplary
e R S RS S (8 B S B s
a longtheJadicaldnpuiareadths may bearrengedaecontitguita thresegidard with or
othervﬁ%%g%%%fté?[eﬁ?g% I(I;:a{ X\s{ggc{%gg ?&%ttl%q};[g Ee%/hé%rﬁgse[{‘?ltgg;q{)’r r&cgr%%\%,%%ugg%ems
620, 630 and 660. The inputted root character may thus be displayed in the display area 410. In
the event the radical is not associated with or related to a root character, the long-press of the key
may cause the input of the radical as illustrated, for example, by elements 610, 640, 650, and
670. Referring back to FIG. 4, the display 400 may further include a back button 420, an input
settings buttons 422 {e.g., to implement user preferences such as tonality of keys), and a
character range buttons area 424.

0051 FI1Gs. SA-C illustrate exemplary user interface displays providing an exemplary
method for an input order independent input character mechanism in accordance with an

exemplary embodiment of the present invention. In this regard, FIG. 5A illustrates a first input
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characters may be placed in the top portion of the radical area 418,
radicals usually placed at the bottom of characters may be placed in the
bottom portion). Moreover, one or more radicals, which may be similar to
one another, may share the same roots (e.g., semantic root). As such, in
some examples, radicals sharing the same roots may share the same
keys. Additionally, one or more radicals, which may be similar to one
event 3 &ggilgertdﬁt&yebm@rmmpmmﬁthmm other vAs: suchpierSomevexamples,
adjacent radicals may for er rds, or it .
coresp i TRl A of e e B R
event (ccorrespbord)tolntiis s adicalsallithe simitentor appebxivntvelihsifithinshtipesadical
may begaer'cg?icf%(ar gr%isﬂ) W aﬁa)_ﬂﬁoc{aﬁzfﬁmglﬁsttﬁ%a UBREKIRIL LB KEXINRAY input event

orrespond t ical, while the lower corner key may correspond to
520 maphals¢ be readieed. A duoriipighy ety padTiasRUKDIHE Farical it el O- 5¢
illustrat%g'gnr@%maﬂl%gﬂﬁ 0@1{@%6’65% mﬁt@féﬁﬂ%@g; Agsueh, thenradicaldnputhe

area may provide user friendly aspects (e.g.héjsers may no longer have to

candidigrigmisaraP mMansisiars Srdemer srin L g BrRKEHE e BIBRE RS Bipytted

stroke. @?&%ﬁﬁ_fﬂtiﬁ%@éﬁ%ﬁ@?@%ﬁWa%%i@@%@mdwi&htﬂé@'@}l@ oftthe may
radical input area such an extended input event function (g.9., a
cortes gD SIET IR AT A b ST SR SRt
[0052] eveRtdunGlaraliG0IsHlkystrataddmed Gndpingihis regéud, aectodgpress
of a key may cause the input or activation of a roqt character associate
exem i VAU B B8 the Jaohat ARSI RS he gag or
flowchillustrdtesh foneixamnple) dk elenheitsw6R01.680vdrd 16BN Ehediputetbvo sreans,
such as-ckp ag%: t“eet @r?}_/\f&gr%*sa%%/g{‘ssp Iﬁ%%ge 0 H]ue 191'(‘?' 8!%\/ o"flrxﬁ?rg' J:Qm é?ﬁr‘éﬁ%% the
rAdficaris not associated with OF related 16 a root characte , the'long-press
instrucobthe keyexmapleavseothadrpuf b trrevetiical desdtibst absds fopekasiprodied by

compu% gllrggﬁli%ﬁg{%’ﬁ%ﬂg 9151%’136}'3%1%7916%8%[1&9 B‘% ka9 flGuéi &H@\Qﬂ?@{@ﬁ]bedy

. de a backbutton 420, an input settings buttons 422
the progedyresodiengpibRicHSErPTEeTORER)SUB RS TOARYISE Of Kes/BYoRilfdgminal (or a
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user interface displays providing an exemplary method for an input order
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memory that can direct a computer or other programmable apparatus to function in a particular
manner, such that the instructions stored in the computer-readable memory produce an article of
manufacture inciuding instruction means which implement the function specified in the
flowchart block{s) or step(s). The computer program instructions may also be loaded onto a
computer or other programmable apparatus to cause a series of operational steps to be performed
on the computer or other programmable apparatus to produce a computer-implemented process
such that the instructions which execute on the computer or other programmable apparatus

provide steps for implementing the functions specified in the flowchart block(s) or step(s).



may be provided for display in the candidate list area 408. Subsequently,
a second input event 520 may also be received at the display which may
correspond to the input of a stroke. FIG. 5C illustrates an exemplary
result of the second input event (e.g., a stroke). In this regard, all the
candidate list area 408 may be updated to remove all the characters not
containing the inputted stroke. Subsequently, a third input event 530 may
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embodied by computer program instructions. In this regard, the computer
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loaded onto a computer or other programmable apparatus to cause a
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being éhmsaﬁecltfletﬂ\éuazﬁlmpkzs“ the method also include updating the selection of candidate
characters based at least in part on a type of the received element, wherein a type of a received
element comprises at least one of a radical or a stroke. In some instances, the method may
additionalty comparing the at least one candidate character to the selection of candidate
characters to remove at least one character from to the selection of candidate characters based at
least in part on the least one candidate character. In other examples, the method may further
include further comprising receiving an input comprising an element corresponding to a different
portion of the character being entered independent of an order for inputting the element based on

the different portion of the character corresponding to the element. In some situations, receiving



and program instruction means for performing the specified functions. It
will also be understood that one or more blocks or steps of the flowchart,
and combinations of blocks or steps in the flowchart, may be
implemented by special purpose hardware-based computer systems
which perform the specified functions or steps, or combinations of special
purpose hardware and computer instructions. In this regard, one
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describe exemplary embodiments in the context of certain exemplary combinations of elements
and/or functions, it should be appreciated that different combinations of elements and/or
functions may be provided by alternative embodiments without departing from the scope of the
appended claims. In this regard, for exampte, different combinations of eiements and/or
functions than those explicitly described above are also contemplated as may be set forth in some
of the appended ciaims. Although specific terms are employed herein, they are used in a generic

and descriptive sense only and not for purposes of limitation.



an input comprising an element corresponding to the different portion of
the character being entered independent of an order for inputting the
element based on the portion of the character corresponding to the
element may include receiving at least one stroke. The method may
additionally include comprising identifying a character containing the
received at least one stroke from the selection of candidate characters.
[00551 In an exemplary entbadintetit, dividhpésatus for performing the
method of FIG. 7 above may comprise a processor (e.g., the processor
70) configured to perform some or each of the operations (700-720)
describ&edheathoveoTipeipngcessor may, for example, be configured to
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In this regard, according to an example embodiment, examples of means
one radigpliperforming operations 700-720 may comprise, for example, the
RERSESSOLTBadhEneharAcier: engine: B wmaichaasiineludethesasseeipdiasast in
engine 88, the radical engine 80 and/or the stroke input engine 92),
part ondheirerelyrd RjeRn Wecuted by the processor 70 for processing
ipfevmationsascdesoribest ahoveh 10066 InMady sbdiidationsandhdides
embodiments of the inventions set forth herein will come to mind to one
charactgf -34SR art to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the associated
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the associated drawings describe exemplary embodiments in the context

of certain exemplary combinations of elements and/or functions, it should
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character to tlne selection of candidate characters to remove at least one character from to the

selection of candidate characters based at least in part on the least one candidate character.

3. The method of any one of the preceding claims, further comprising receiving an
input comprising an element corresponding to a different portion of the character being entered
independent of an order for inputting the element based on the different portion of the character

corresponding to the element.

6. The method of claim 3, wherein receiving an input comprising an element

corresponding to the different portion of the character being entered independent of an order for



WHAT IS CLAIMED IS: 1. A method comprising: receiving an input

comprising an element corresponding to a portion of a character being

entered by a user independent of an order for inputting the element based

on the portion of the character corresponding to the element, wherein

receiving an input comprises receiving at least one radical; retrieving at

least one candidate character for the character being entered based at
inputtingast ilerpatt andheordeeiifdrete metigraridiprobidinteacseiepiodiog to the clement

r}géd%'ge cg é:\c{egsei ig#ging the at least one candidate character to the

er. 2 The'methad of clair 1, wherein retrieving at least one candidate
character for the character being entered comprises retrieving at least

one candidate ChAGIeHOHANNG M relaMRRh3yihG BaiRad: Aoslaifint the

or 2, further comprising updating the selection of candidate characters
receivepasbaaoragtakeirrohasspeien e reelveF1BifErY, wherein a type of
a received element comprises at least one of a radical or a stroke. 4. The
method of claim 3, further comprising comparing the at least one .
andiddis BREIERIRY P SIBEHRIAGH CaidRte LREACRITTE Phiravate 2
user sel6asi-nhe:chaasierfiamte thensateatianiol cangidadecbiracters hassdoatiing
least in part on the |east one candidate character. 5. The method of any
to the C@ﬁ@ﬁﬁg’@lﬁ%@@éﬁ claims, further comprising receiving an input
comprising an element corresponding to a different portion of the
character being entered independent of an order for inputting th SIS
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mediuelament cémPherasthodtdf plaigneb), wilereirretendingisd thpeicohemasingter-
element correspondi t ifferent portion of the character being
execm%wlfe‘??dﬁ%i ecpg%ﬁgénrtug igir]?%)?ag%(%g'-% inputting the element based on
the differertepostivationtHerolsasadter EoirBEpEHBNitE BeckariE rprresponding to
a portiGR U AERLEGANNY Aleastong SUFokEpinddist DN QT iR Riifle thEElement
comprising identifying a character containing the received at least one
based etrikerhisintAblaeRietivicoreRNORIERahERgent, wherein receiving an input

comprises receiving at least one radical;

.Ca
comprises
us

program code instructions for retrieving at least one candidate character for the character
being entered based at least in part on the received element; and
program code instructions for providing a selection of candidate characters including the

at least one candidate character to the user.

10.  The computer program product of claim 9, wherein program code instructions for
retrieving at least one candidate character for the character being entered include instructions for

retrieving at least one candidate character containing the element,

I1.  The computer program product of claim 9 or 10, further comprising program code
instructions for updating the selection of candidate characters based at least in part on a type of
the received element, wherein a type of a received element comprises at least one of a radicai or

a stroke.

4.



8. The method of any one of the preceding claims, further comprising
receiving a user selection of a candidate character from the selection of
candidate characters corresponding to the character being entered. 9. A
computer program product comprising at least one computer-readable
storage medium having computer-executable program code instructions
stored therein, the computer- executable program code instruction
GOMPrising:RHPatarpregaen pestictionsifom reteiving aninpidcompyisimgode
. an element corresponding to a portion of a character bejng.entered
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charactpgrtiorah thacharasie chauaspoding tio:tiweetementandidrtiniacetvmdased at
._an input._comprises receiving at least one radical; program code
feast miﬁ%ﬁu&%ﬁgfs 3% ?ne%r%\?fﬁga\é? %é%%c%%é candidate character for the
character being entered based at least in part on the received element;
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, “character being entered include instructions for retrieving at least one

inputting HgiglreeharaetercoRditigntie gianriiber e orhsREP Bsgiame

elemerroduct of claim 9 or 10, further comprising program code instructions for
updating the selection of candidate characters based at least in part on a
type of the received element, wherein a type of a received element

comprisgs: ableastone @b mdiak of dasitdke widd2 pidreseonodutesrtions for
. .program product of claim 11, further co r(irs'n rogram code o
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one candidatetharacter.. 13. computer program product of any one
of claims 9-12, further comprising program code portions for further
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16.  The computer program product of any one of claims 9-15, further comprising
program code for receiving a user selection of a candidate character from the selection of

candidate characters corresponding to the character being entered.

17.  An apparatus comprising a processor configured to:

receive an input comprising an element corresponding to a portion of a character being
entered independent of an order for inputting the element based on the portion of the character
corresponding to the element, wherein the processor is configured to receive an input by
recetving at least one radical;

retrieve at least one candidate character for the character being entered based at least in

part on the received element; and
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element.. 14. The computer program product of claim 13, wherein
program code portions for receiving an input comprising an element
corresponding to the different portion of the character being entered
independent of an order for inputting the element based on the portion of
the character corresponding to the element comprises receiving at least
one stroke. 15. The computer program product of claim 14, further
seRIsiRg regiamceagigainstiauationsi fioridientihdnglieasharactarlidate character
containing the received at least one stroke from the selection of candidate
t the Usflaracters. 16. The computer program product of any one of claims 9-15,
further comprising program code for receiving a user selection of a
gandidate.charagier Jrom ihe selgclion ol (ANACRE ARG retrieve al least
correspond‘?}ﬂ% t0the character being entered. 1/. An apparatus
one carcbdnpridingraepriocessoracanfigoriag ttrwddivedrdnpgtacdmprisingaaaidate
chara Ctgll_e%qgi{n-lggrﬁg%@&q‘j:gg to a portion of a character being entered
mc?epen efit of an order for inputting the element based on the portion of
the character corresponding to the element, wherein the processor is
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least one candidate character for the character being entered based at
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wherei§andidae chararigsdneludingghe-atleast one cangigiate ehasaster to the
user. 18. The apparatus of claim 17, wherein the processor is configured

to retrieve at least one candidate character for the character being
enteredriy sppaeMinmatigastearfe kanditiate, shiarattehcpniaisingiderther

element. 19. The apparatus of claim 18, wherein the rocess_risddut er
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. eleq)enrico['n rises at least ope oé g,radical or a stroke. 20. The apparatus
least in 0?31 on the ledst one caf;@ te cnardacter, ) |

Fany one of claims 17/-19, wherein the processor is further configured to

compare the at least one candidate character to the selection of candidate
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candidate characters based at = . .
an input comprising an element corresponding to a different portion of the character being

entered independent of an order for inputting the element based on the different portion of the

character corresponding to the element.

22. The apparatus of claim 21, wherein the processor is further configured to recetve
an input comprising an element corresponding to the different portion of the character being
entered independent of an order for inputting the element based on the portion of the character

corresponding to the element comprises receiving at least one stroke.

23.  The apparatus of claim 22, wherein the processor is further configured to identify

a character containing the received at least one stroke from the selection of candidate characters.
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least in part on the least one candidate character. 21. The apparatus of
claim 20, wherein the processor is further configured to receive an input
comprising an element corresponding to a different portion of the
character being entered independent of an order for inputting the element
based on the different portion of the character corresponding to the
element. 22. The apparatus of claim 21, wherein the processor is further
configured depreasiver ary inpuifcdanprisingamélkenie ttccorespondiigtter
the different portion of the character,bei nter g}g e f :
confieu S e Sl Bt i SRS O PR Fandidac
charact@crcespgnglidig docthie elemetst bompeisiessfeceiving at least one stroke. 23.
The apparatus of claim 22, wherein the processor is further configured to
identify a character containing the received at least one stroke from the
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portion T4 SBIHAFAEF a character, and wherein the grouping of keys are based at
least in part on the function associated with the element corresponding to
the portion of a character. 26. The user intesf i in.. .
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