METHOD, APPARATUS AND COMPUTER PROGRAM PRODUCT FOR PROVIDING AN INPUT
ORDER INDEPENDENT CHARAC IER INPUT MECHANISM TECHNOLOGICAL FIELD
19001]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. BACKGROUND [0002]The modem communications era has
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addressed related consumer demands, while providing more flexibility and immediacy of information
transfer. TECHNOLOGICAL FIELD

[6001] Embodiments of the present invention relate generaliy to user interface technology

and, more particularly, relate 10 a method, apparatus and computer program product for

providing an input order independent character input mechanism.

BACKGROUND
[002] The modern communications era has brought about a tremendous expansion of
wireline and wireless networks, Computer networks, television networks, and telephony
networks are experiencing an unprecedented technological expansion, fueled by consumer
demand. Wireless and mobile networking technologies have addressed related consumer
demands, while providing more flexibility and immediacy of information transfer.
{0043} Current and future networking technologies continue to facilitate case of information
transfer and convenience to users. One area in which there is a demand to increase ease of
information transfer relates to the usability of a user interface with respect to communication or
media appiications desired by the user, such as short messages, an electronic book, email,
content sharing, web browsing, a music player, a game player, etc.
{6664} A user interface may be provided to enabié receipt of user input at the device and
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 {e.4.,
via a touch screen or a kevboard rendered on a display with keys selectable by mouse or
scrolling device). However, regardiess 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 jimited
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



[0003]Current and future networking technologies continue to facilitate ease of information transfer and
convenience to users. One area in which there is a demand to increase ease of information transfer
relates to the 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
music player, a game player, etc. 10004]A user interface may be provided to enable receipt of user
input at the device and provision of output to the user. The user interface may be utilized foy text input,
for seletIRIBY CORMATHTHS, O5HONEIHSISPBRE KRR d 95 GHRZRTSS BIREr ?ﬁ%f BRE A'Rpical userp
interfacgegayinclude 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 (e.g., via a touch
screen or a keyboard rendered on a displBRIEHSk8vidEekectable by mouse or scrolling device).

Howevey, regardless of whether a touch screen, rendered keyboard or physical keybhoard is utilized,
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improvements for a character input mechanism may%e eSirable. BRIEF SUMMARY [0005]A method,
apparattistancheodypatdert adatbie wtntateemdaiurrede indréfore previsied the characters.  For

example, some embodiments may be tailored to provide candidates for completion of characters
for which at least one clement is entered independent of a conventional or predetermined order
for entering the element to complete the character. As such, a user may no longer have to
remember or memorize the order of inputting the clements of a character. The provided
candidates may be ordered according to their frequency of usage (e.g., decreasing order of
frequency of usage in text entry applications such as short messages). Accordingly, as additional
elements of the character are inputted, the selection of candidate characters may be adjusted, and
as such, the iikéiihood (e.g., probability) of the character being provided and thus selected from
amongsf the candidates may increase. Therefore, embodiments may provide improvements (e.g.,
efficiency, speed, number of input events, ease, and/or the like) with respect to the input of
characters over existing stroke input methods because the order for inputting or writing elements
of characters need not be strictly adhered to when inputting characters.

{0006} Embodiments 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 knowledge of character input key press, and as such, embodiments may enable
single-handed character input (e.g., via interactions of a finger with the touch screen).
Accordingly, user experience in the input of characters may be enhanced.

[0007] In a first aspect, a method of providing an input order independent character mput
mechanism is provided. The method may include receiving an input comprising an element

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



according to one embodiment to enable the provision of an input order independent character input
mechanism. In this regard, some embodiments 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, some
embodiments may be tailored to provide candidates for completion of characters for which at least one
element is entered independent of a conventional or predetermined order for entering the element to
complete the character. As such, a user may no longer have to remember or memorize the order of
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frequency of usage (e.g., decreasing order of frequency of usage in text entry applications such as
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receiving an input comprises receiving at least one radical, retrieving at least one candidate character
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a second aspect, a computer-readable storage medium for providing an input order .
instructions for providing a selection of candidate characters including the at least one candidate

character to the user.

[0009] In a third aspect, an apparatus for providing an input order independent character
input mechanism is provided. The apparatus may include a processor. The processor may be
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 receiving an input comprises receiving 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 provide a selection of candidate characters including the at

east one candidate character to the user.



independent character input mechanism is provided. The computer-readable storage medium having
computer-executable program code instructions stored therein. The computer-executable program
code instructions may include first program code instructions for 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, second program code instructions for

retrievi'}jmdsﬁstﬁnfff;@%ﬂ iclate ChRIRCienfon e charreiRheing Llereddased atieasiingart on the

received element, and third program code instructions for providing a selection of candidate characters
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include a processor. The processor may be conflgured to receive an input comprising an element
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character input mechanism is provide e apparatlis may include means for receiving an input

comprisitdjcih ehsmenioeoreisyoiiFgltash portionddacrbameter heirhepbaradanhementbaicsf 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
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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]JEmbodiments 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. As a result, for example, users may enjoy an improved ability to input character and/or
text for communication, work product generation, entertainment, instructional or other purposes, and a

corresppnding;ippioyed HSGT intedage.canahility. BR EERESGRICEIRN, Ofihth SFMERAkVIEWS
OF THE DRAWING(S) [0012]Having thus described embodiments of the invention in general terms,

referen@é%ﬂﬁt%vi}lb]é‘ edbagttlsashens AdifAKE RS, icRrare not necessarily drawn to scale,
and wheggiy; [0013}fHSaihisa sehepaliablpck.diagrappahamailederminabagsending decatoexemplary
embodiment of the present invention; . , .

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. As a result, for example,

users may enjoy an improved ability to input character and/or text for communication, work

product generation, entertainment, instructional or other purposes, and a corresponding improved

user interface capability.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
[0012] Having thus described embodiments of the invention in general terms, reference will
now be made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:
{0013} FIG. 1 is a schematic block diagram of a mobile terminal according to an exemplary
embodiment of the present invention;
10014] FIG. 2 is a schematic block diagram of an apparatus for providing an input order
independent character input mechanism according to an exemplary embodiment of the present
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;
106016] 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;
{6017] FIGs. 5A-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;
{0018] FIG. 6 illustrates an exemplary embodiment of an extended input event functionality;
and
[6019] 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,



100141FIG. 2 is a schematic block diagram of an apparatus for providing an input order independent
character input mechanism according to an exemplary embodiment of the present invention;
[OOlS]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
!Ilustrates 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]FIGs.

5A-C illustrate exemplary user interface displays providing an exemplary method for an input order
independent input character mechani%ﬁﬁ{g@go?gmpﬁﬂ%n exemplary embodiment of the present

invention; [BO1SIFIG, & llustrates an exemplan: MRAHMARLeeLXEAASH: IRy} event functionality;
hereinafter with reference o 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
Jegal requirements. Like reference numerals refer to like elements throughout. As used herein,
the terms “data.” “content,” “information” and similar terrs may be used interchangeably to
refer to data capable of being transmitied, received and/or stored in accordance with
embodiments of the present invention. Moreover, the term “exemplary”, as used herein, i not
provided to convey any gualifative assessment, but instead merely 10 convey an illustration of an
exampte. Thus, use of any such terms should not be taken 10 limit the spirit and scope of
embodiments of the present invention.
[6021] FIG. 1 illustrates a block diagram of a mobile terminal 10 that may benefit from
embodiments of the present invention. 1t should be undcrst{;od: however, that a mobile terminal
as illustrated and hereinafier described is merely illustrative of one type of device that may
benefit from embodiments of the present invention and, therefore, should not be taken to limit
the scope of embodiments of the present nvention. While one embodiment of the maobile
terminal 10 is iHlustrated and will be hereinafter 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 communicatlons systems, can readily employ embodiments of the present
invention. Furthermore, devices that are not mobile may also readily employ embodiments of
the present invention.
{0022} In addition, while several embodiments of the method of the present invention are
nerformed or used by a mobile terminai 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. It shouid be

understood, however, that the system and method of embodiments of the present nvention can
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and [0019]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. DETAILED DESCRIPTION 10020]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 o many (SHent TR AN AhoMc AL Eansied as diniiesio the embodimens set forth

herein; ratlf'uer ese enbodiments are provided so that this disclosure will satisfy applicable legal
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"data,” "coptesl,” "imtermatiens-and similay itefnds maytbausirimerihangembly itoopsfelrito data capable
of being transmitted, received andfor. storer,in accordange withieebodiments,of.fag:present invention.
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Moreover, the term "exemplary", as used herein, is not provided to convey any qualitative assessment
but instee}é‘ﬁ‘i&‘“ear? FBPRBHeS Sha RISRPRROR OF B EeAMPIES S ARSIk BFY Vs%%ﬁ erms should not be
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celiular system, and/or may also include data corresponding to speech, received data and/or user
generated/transmitted data, In this regard, the mobiie terminal 10 may be capabie of operating
with one or more air interface standards, communication protecols, modulation types, and access
types. As an alternative (or additionally), the mobile terminal 10 may be capable of operating in
accordance with non-cellular communication mechanisms. For example, the mobile terminal 10
may be capabie of communication in a wireless local area network (WLAN) or other
communication networks.

(6024}  The controller 26 may include circuitry implementing, among others, audio and logic
functions of the mobile terminal 10. For example, the controiler 20 may comprise & digital
signal processor device, a microprocessor device, and various analog to digital converters, digital
to analog converters, and/or other support circuits, Control and signal processing functions of
the mobile terminal 10 may be allocated between these devices according to their respective
capabilities. The controller 20 may also support other functionality for use in encoding,
receiving and/or transmitting messages. Further, the controller 20 may include functionality to
aperate one or more software programs, which may be stored in memory. For example, the
controller 20 may be capable of nperatihg a connectivity program, such as a conventional web
browser. The connectivity program may then aliow the mobile terminal 10 to transmit and
receive weh content, such as location-based content and/or other web page content, according to
a Wireless Application Protocol (WAP), Hypertext Transfer Protocol (HTTP) and/or the like, for
example.

60251 The mobiie 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 nput interiace,
which may be operationally coupled to the controlter 20. The user input interface, which allows

the mobile terminal 10 1o receive data, may include any of a number of devices allowing the



embodiments of the present invention. It should be understood, however, that a mobile terminal as
illustrated and hereinafter described is merely illustrative of one type of device that may benefit from
embodiments of the present invention and, therefore, should not be taken to limit the scope of
embodiments of the present invention. While one embodiment of the mobile terminal 10 is illustrated
and will he hereinafter described for purposes of example, other types of mobile terminals, such as

portable digiigl assisians (FRASL AROSIS: PRI comPLISKS, MORIIalevisions dReming devices,

laptop computers, cameras, video recorders, %obal osmonmg Ig/stem (GPS) devices, mobile
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addition, wh gvera embodlments of the method of the present invention are performed or used by
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operable nroviding mechanical vibration as a detectable output.

{06261 The mobile terminal 10 may further include a user identity module (UIM) 38, which
may generically be referred to as a smart card. The UIM 38 is typically a memory device
having a processor built in. The UIM 38 may include, for example, a subscriber identity module
(SIM), a universal integrated circuit card (UICC), a universal subscriber identity module
(USIM), a removable user identity modute (R-UIM), or any other smart card. In addition to the
1M 38, the mobile terminal 10 may be equipped with memory. For exampie, the mobie
terminal 10 may include volatile memory 40, such as volatile Random Access Memory (RAM)
including a cache area for the temporary storage of data. The mobile terminal 10 may also
include other non-velatile memory 42, which may be embedded and/or may be removable. The
non-volatile memory 42 can additionally or alternatively comprise an eleciricalty erasable
programmable read only memory (EEPROM), flash memory, other non-volatile RAM
(NVRAM) or the like. Non-volatile memory 40 may also include a cache area for the temporary
storage of data. The memaories can store any of a number of pieces of information, and data,
used by the mobile terminal 10 to implement the functions of the mobile termina! 10. For
example, the memories can include an identifier, such as an international mobile equipment
identification (IMEID) code, capable of iniquely identifying the mobile terminal 10. Furthermore,
the memories may store instructions for determining cel} id information. Specifically, the
memories may store an application program for execution by the controfler 20, which determines
an identity of the current cell, i.e., cell id identity or cell id information, with which the mobile

terminal 1% 1s in communication.



communication with a transmitter 14 and a receiver 16. The mobile terminal 10 may further include an
apparatus, such as a controller 20 or other processing element, that may provide signals to and
receive signals from the transmitter 14 and receiver 16, respectively. The signals may include
signaling information in accordance with the air interface standard of the applicable cellular system,
and/or may also include data corresponding to speech, received data and/or user
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one or mofe aif intérface standards, communlcatloﬁ protocols, modulation t)épes and access types. As
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controller 28 may include cw%tﬁtr ementin amon others, audio ‘and logic functions of the mobile
terminal 1@?F?frr@©(aﬁﬁiﬁl@§tﬁé‘%¥§ﬁﬁ TPéF“Zb i) %ﬁ’fbﬁsréf%} Eﬁ@ﬁﬁ*%ﬁhﬁ‘ﬁﬁ?@ée@é@?‘%&}?@e a
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allocated between these devices accor Ing to their respective capabllities. The controller 20 may also
support otlBH IEIEERIHEIRS FBRIRE 1 BALEHiRG PISEEing sHOPeR A TR Fedl&ges. Further, the
controller %ﬂrﬁ@&ﬁﬂﬁ@@ﬁlﬁ;ﬂﬂf&ﬁﬁ&%ﬂﬁﬁt@&pe&aﬁ@mm&z@r more software programs, which may be stored
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as a conve al web browser. The connect rogram may then allow the mobile terminal 10 to
transmit ar%ﬂ%@éﬁ?@%ﬁ@éﬁt@ﬁg@ﬂﬂﬁoé%%%%% Hﬁﬁﬁvb%?ﬁéﬁﬁ%ﬁ‘ﬂ%P@ﬂﬁé?dﬁ}"é’Bdﬁ%‘ge content,
according tpaWarelessrApplication Rrotacal, QMR tdypentexit TrapsfenProtodel (4T TP) and/or the
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output devfce such as an earp Fone or speaker 24, a mlcrc%S)hone 26, a display 28, and a user input
interface, v@ﬁ?@?ﬂ?ﬁhﬂ}“ﬁl@ﬁﬂéféﬁ@né}ﬂﬂ‘dﬁﬁﬁéﬂ%t% dohtroneryp © S%Qlﬁf'iﬁbutp ffiterface, which
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completion of muiti-element characters (e.g., for short messages}) for which at least one element
{e.g., radical or stroke) is entered independent of a coenventional or predetermined order for
entering the element to complete the character. Accordingly, the user may not be required to
enter each element (2.g., radical or stroke) of the character in a conventional or predetermined
order. Candidate characters may be retrieved from a database or table storing a plurality of
characiers and a selection of the retrieved candidate characters may be provided to the user (e.g.,
in alist). The candidate characters may be retrieved based at least in part on the entered element
{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 seiection 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



mobile terminal 10 to receive data, such as a keypad 30, a touch display (not shown) or other input
device. In embodiments including the keypad 30, the keypad 30 may include characters (e.g.,
multi-element characters such as Asian characters) and other hard and soft keys used for operating
the mobile terminal 10. Additionally or alternatively, the keypad 30 may include a numeric (0-9), related
keys (4, *), and/or a QWERTY keypad arrangement. The keypad 30 may also include various soft
keys with associated fynctions. In addition, or alternative e termj include an
interface d@?ﬁg)éﬁ’ Sl §Aegstoae ?éey}étfc r%?%t her %égfj'g ?ﬁfgﬁgﬁ té%%%%%%r%%%%@?ﬁr% %gl& ?%qmay further
include a IsAthershaacisiicomaiber B icirrpBatte M yaeach P patv ey Y8FSES circuits that are used to
operate thexmepile texpaiakAd ceGdyethas aptianallyprovisingueeehiapicataribration.as a detectable

output. [00261I1e manle terminal 19 v ihenelude Ausacidently aduie (i) 38, which may

generlcallipf)e re verrecfrto as a smart card. | s typically a memory device having a processor
built in. TherUmi B Rsalchaeeias bick xayipead slipserivdicilertity maaeeamiydduniversal
integrated gisouitisanth{dl GGycahuniversalstiksaribesidenity madue e GiM): aivemavable user

idenity modye (R-UIN), or any giher smat card, In adgian o g WM A aanabie erminal 10

fas? rahie. 101 ments i i % .
may be equippe With memo y. For example, the mobile terminal 10 may include volatile memory 40,

such as VOIS REhdeHPACERSY MEEH TRANEIHEI MR BE ScHE R HoPHIBARFiHorry storage of
data. The mphitersrminaHxmayuelsadnetude aitharnoncuolstiieimemanod@pwhickainay be embedded
and/or may be removable. The non-volatile me if / natively comprise an
electricalIy%é%é?ggfemﬁﬁgé%rrgxr(ﬁsrh%ﬁ epegﬁ 8?1 y r%%?n%%%(aé%%%%qh%g{%%%%?ﬂ?y other non-volatile
RAM (NVRAJ#3 & PIRERecORIBHETE i eheiio ry A ePRag alss Tre iR cARREHFEY 1BF the temporary
storage of gates Tdne-taeBIakiein aR)SI0FE- AN Ok a-0umbeniak pietesiokinformation, land data, used by
the mobile terminal 1g;to Implementine funelians, ot manis.terminaldl. Forexamle. the

memories canhlenrc%a@ﬂghai‘ése _ such as an international mobile equipment identification (IMEI)
code, capabfeeoT MG 5 4ertifArg e Mowe ermiicar Fonpiiteiin i 2tiE Mefffories may store
instructionsfemeeterminjngseethig informatientcSperificatly Jthe-remorieSmay stocet@happlication

prouraim fo execution by, contlle 20, WHISh deteriies. an Menel he gurtent cell L. cll ¢

identity or cell id information, with which the mobile terminal 10 is in communication. [0027]As used
herein, the ST e B et A TRIE) TRl Gued o T &r8IPtBrHoteY. SrAbBRIRIANGES BHAIGPINE like. A character
may contain@¢ semprisesfiane aidloneietements-suckeagpioréxafmples, fonezdicahoee badicals and/or

one or more, sk, SIMIINR AUCAL0IA% QMRS ORELIINS SAIDENiadgg. one or more

strokes). Alsr?guc , @ character may entirely comprise one or more strokes. The term "radical" may be
used to reforetsTinefe e Ats BT ToRER A A0 Recasm SKPE S G Eeliftieroot) or other
portion of asglvaraetee(H ragicabmay beiarelementofonentrmiarécchageters. of meitegms "word" or

words” as yeegagre!n. MAKJEIeL I A aRIRkARAUCnCeS Bk MAXADAALDE present in a
dictionary inclu Ing

, for example, phrases, slang, abbreviations, emoticons, acronyms, etc.
[0028]ExerfitEs/eE RGN AR 95 BPthe Bres AR SRR heiot G ERET SIPR VA S AR EHE !

order of inputting or writing the strokes comprising the character,

[6030] 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.



apparatus and computer program product to enable the provision of an input order independent
character input mechanism. In this regard, some embodiments of the present invention may provide a
multi-element character input mechanism (e.g., for short messages) that is not dependent on the order
(e.g., input order or writing) of the elements of the characters. For example, some embodiments of the
present invention may be tailored to provide candidates for completion of multi-element characters

(e.0. for short messages)iarich.aldeashana slement @0y LRdigal grsifekayis entered
a

independent o onventional or predetermined order for entering the element to complete the
character.O&et 8FEiPRIIVE e BLE PAAPHBY BEYEGtired to enter each element (e.g., radical or stroke) of
the charagiesip a chnvetitienabothprecete mpphediordey. Gandidsiceshtasters fagythe retrieved from a
database %}?E,L%?E%@%&BH%WHXMC‘&GQ(@%%@}%Qa%éﬁ%'%ﬁ@%mtmﬁprﬁﬁei@y@@k@mwate characters

may be provided to the user (e.%:, in a list). The candidate characters ma b$ rﬁgrigyeg dbased at least
in part on B BRSPS EREMEATTRIG T ABTEHMGP LA SIS BT SHBH W8rds The retneved candidate

charactersanay Sacheehtaindthéentener fetdimerthe Rhevprdsddé thenrididnte ebvaseieters may be ordered
according {p, (Gt RANEARY 01 H5AAE BlRk General OIS CHERRORIEN:E:0sutlgcreasing order of

frequency of usage in text entry applications sucr? as sh?ert mgﬁs a%e%._A% ggitiggal elements of the
character SPPTHERETL e RTEE O U RNU FAR8 E R AR IEPL S BE ALt et ated at least in part on
the additionaHycinputiedizlemeitishincthis xegaid Atredelgstinvekpafrdigareisharactérs may be

modified t%{fggg%yse(éh,e gandidate.( ﬁ&pgr@eg&tnggdjtaining the additionally inputted element(s). As
such, the likelihood (€.g., probability) of thé char cr%%r being_ rovided ra;ngd thug sbelected from amongst
the candidﬁ@%aﬁﬁﬁ?&%&@‘.eﬂ@@é‘r’ fﬁa?)?,“ﬁ‘?@t%% SFBTThPUTEWhIER” RAY e féquired to enter a
character may-bedsighifispatly decreased(e ghbyepeririting Jalsaticryditmeaedaraster from the
candidates, priqy, {0, inpit Each.clement fihs sharacien IARFmbesiments ot ihe, present invention

may enable a user to input characters in a number of differintt anners, It should be understood some
charactersSeTy AL BAA RS aPE TR STeFiSHP LR BPRtrsls WhiSH FERTTe Eath element to be
inputted inmspeedetermined:ppitarventiona srdeplhevertsiess! appirentieried-Nersin, embodiments
of the presgnf invention mav.snahie & useldodanut the.slsments afnultglernenbeharaaters in an

arbitrary order, or in other words, independent of a %on\éentionatl Oé er forhiggé;gtrisn%&rg{e elements of the
characters®iP6RE SRAMISTEON RS hPUL K CRAF AL FBY UGS SBMbination of one or more
radicals anehbnéioemmofesstrekes iimdependertciithdiconiieslivealtorobyof hgatting Ghariting the
radicals or t@ggslgg%&g rising.dhe shagagteriEor instance, the first inputted element may be a radical
followed by the input sg of one or more radicqls gg.d/or strfokes in vtarxig\%noag ers. In another example, a
user may infich chaFcter B S ARIGTEHE B thSHEANIATS STRdEaEndant of the conventional order of
inputting orivisitimgahe radicaisomprisingtthe ckarate eomoinemefites mramplecditisetnay input a

character bé&éﬂ&%?‘&n@a‘&%@é@?ﬁmn%&% QtMeresstiakes.andRgAnRarEradicalsHiar instance, a
user may first input one or more strokgps fand sbLfbseg ent(ll,y inl%l% 2, ]agic%@ i&)l&g\é\{egiﬁly&%&ombinaﬂon of
one or mor& TRl R AP R I dre RrBke s S Vanying orders. M this regard, the strokes inputted
before the fliist smaiealsiiay ReGirputteteirrordesd dpiotkarlgoral Sag e iessehd el e first stroke( s) of
the charactgr, Nevegtbelessnihe first skbsaguentsadicaldnpul andipiieist bsegquentielement(s) (e.g.,
radical(s) and/or stroke(s)) r%ay_ be er;terqd indggeﬂ%e\pt o&t?{g\% n\fsntglggqliﬁ{edserm%f inputting or
writing the FAIEARY) BFSHuKE E) CoMBMeING (e character IRy et another example, a user may input a
character byrihpiitiene Gitimorestrokesidepentent risthebrisesaimicais ditiietedtiventional order of
inputting 0fﬁ{\({é}ik@%{B%ﬁﬁ@%%%@@éﬂ@@&iﬂgﬁbi@x@h@i @@E%etﬁ@@%%ﬁ@é‘&&di%hﬁu@&ﬁb@dimentsd of t)he
present invention may enable a_¢onventi stroke input met .g., input prder, ent
individually SFIR S SRS Wit fﬁrénglr&ﬁgg ﬁ%gﬁ S0t the pre :g‘ﬁ%%iﬁ%%%"ﬁ%%s%g‘ %Sgﬁagpuser may no
longer haveits tenderivberciamarckisaite kst mshing GRIMEEEATHEAY e WIBrBNtSf a character.
Therefore, gmbegiments.ofibeiRiesenhinvestiop meaysravidasimpravemeriméeges 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. 210-



The examples for inputting characters provided above are merely exemplary as there may be other
alternative examples and implementations 10031]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 keypad layout of the touch screen device may facilitate the knowledge of the position of

character b% | ntswith respect. e NRUling characierswerds, SeRiRacrs-andinibe like, and as

such, em ents of the“present invention may enable single-handed ch%r{%cter iﬂg)ut (e.g., via

interactior&BRECTMFET ARHHE GRS CHMERYSE R ACUBTHINGR 0 SEP Sapa¥EHEe Iri e Mput of characters
(e.g., for s&m&mszsagﬁg)emagrm enlancdichl 400828 ANGAg R exemplasiemibutiments of the present
invention may generally he deserbed WithJaspent ieshertngssagspiothaiampodimants of the

and’a,

present invention may be equally applicable to text entry application such as communication
appl@cat@oh@*&@f@ MEREN ,(%o‘f?lﬁa{]é%@ﬁﬁ‘@ﬁ%rﬂ“ﬂ?ﬁc‘f@%‘é’&?@%’ﬁ%ﬁ@’vé}, SIEBRIT 560K etc.), media
applicatiorns (ﬁaysk:cpiﬁ?gefe;cmu:s)ox@aﬁdn@a‘qﬂpIdba!;i@méi(sﬁqusaiigiméomayéb)?dik?)fﬁsitional applications
(eg., “Serér%%?gtzé‘%%?xp%% OLAher methdskangirnihe ke, Marroveimaithouah expmplary

embodiments of the present invention may generally be described with respect tg. Chinese characters
other emb8HIFAGME B e PrEsErt SFRARRM GO TS BE ‘éﬂt?&l@f%l?é%?@%%ﬁ%fg A&iahCharacters, other
types of camplexeharactets iandioesthe likes f00B84FI G aR4dthastratehamsehemetidcbldtk diagram of an

apparatus for enabling arder indenendent fharacterinpuk asrREdingrto a0 RxaRapkary embodiment of

the present ifvention. An exem [ [ i i ' i
(0 FIG. 2, HTHIEH A A OIS GHS Gr AR ApABTALISPHOY ChATHEFL LY IR ALt Sharacter input
are displaysdiablae EppastusB0.of BiGs@aeyrbetemisiayeds forexarhpletanatséonsobiie terminal 10 of
FIG. I. However, ine aaRgiaiyshQ max alnnatvelibaembodied aba yarigtnotathardevices, both

in one or more tables which may serve as indexes or other means to retrieve character(s) and/or

radical(s) from one or more tables.

[0035] The processor 70 may be embodied in a number of different ways. For example, the

processor 70 may be embodied as various processing means such as a processing element, a

coprocessor, & controtler or various other processing devices including integrated cirenits such

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

gate arvay). a hardware accelerator, or the like. In an exempiary embodiment, the processar 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, 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 muitiple 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

~11-



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.

Additonal clements could alsa Be, edect I 0016535 APA BEEFINANONIRE!G2, the example

apparatusag or ena |ng or er mdei nt character input may include or otherwise be in
communicaivn. witkesprseess Polk Bhene atrais S04 interface 72 (e.g., display 28,
keypad 30p@gommukisationriate fasayid ancdamemorndevice poxdhe Memeryidevice 76 may

nclude. for APl Y0latle andlon ROTVRIAUle A ARNE GrRlatlc memANMO AT or non-volatie

memory 45 he memory device 76 6 may be configured to store information, data, applications,
|nstructlon@sﬁ'rlt‘ﬁf‘éfﬁ%e7?o%f‘€’r?éﬁl|?@‘{ﬁé Bttt Gy BPanbuE fimais it Sccordance with
exemplarysgsbodiments ofithier presentirvention oFohexample thawmemosydlevicesdé may be

configurec o pUTSs IBULARIA A PUacesSIng v ihe Asressar AR Addanall.ateiemativel, the

memory dewcean% maf be corifigured to store instructions for execution by the grocessor 70. As yet
another alteFHERDE the Pﬁ%ﬁ%ﬁﬁr?ld‘@\ﬁt‘ép?é%\f BEBAEBa blﬁ?‘é\"ﬁt?f‘%‘f‘ﬁlﬁfa’ﬁﬁé} S or tables (e.g.,
database 88ctables:93andiY-of kolfc:3) thatstorednformation (egerond atsmsrerchakasters and/or

one or morg radicals)andormadia anisnt (Y pLhe dalassesmay also store one or more

identifiers in one or more tables which may serve as indexes or other means to retrle%e character(s)
and/or radi®4f®) frof Brd SrnABrEBsiEE s GhPIE R IO SE LEaP Ry B S RTSEHIRESH a number of
different Waysmdﬁareexammlaséha@m@esa@mé’r&mmy e embaotlidd asmarousprotessing means such

asa processmegcaesle% et %9@5&9&53%&08%9&%8 Yargus QIer.Pracessing devices including
integrated circuits such a or example, an "ASIC ( |ia&ltgllcatlon speC|f|c integr Pﬁg CII‘CUIt) an FPGA

(field progﬁﬁﬁf&ﬁ?@’@%&t@%ﬁéﬂ%‘%%?&ﬁﬂﬁr@%&@eﬁ@ P SR HiRBEHIRH EXBAISIET embodiment, the
processor f@dnahe-cenfiguies th-exeesie Mstiuctionststdied incthetirelmonyat &Vicey6 or otherwise

accﬁss'b'e i &%&8&%@%@ 170490361 samwhile, the sRmMURIcAliAINEHass: F4-day be any means
suchasa sgi\gtllgaere or a combination of hardware and software (e.g., processor 70 operating under software

control) that is configured to perform the corresponding fuactions of the character engine 78, as
described below. In some embodiments, commeunication 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 may include instructions, code, modules, applications
and/or circuitry for providing input order independent character input mecharism.

06397 in some examples, the apparatus 50 may include 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 2 listing of elements (e.g., radicals and/or strokes) inputied 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 st and/or the input elernent list may be

stored on memory device (e.g.. the memory device 76) accessible to the character engine 78.

-12-



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

communicgiion interface 74 may alternatively.of flse SKRReHWIred.cammunicatian. As such, the

communication interface 74 may include a communication modem and{(og other hardware/software for
supporting EBHARRTRAEEH WA AR HGEAI SIS SHBE I IMET & SEY thnivarAf S84 bus (USB), Ethernet
and/or otheswethianisths 083 dheusendintedast FRlimay@esinicormamiddtiorkeiticthe processor

70 to receiye an IndiGatian of & YeL.IRUL(E: G RS Ao adicalsmstiokesnchataeters, and/or the
like) at the user interface 72 and/or to provide an audible, wsy,al%é%,?%s Iaé/,of one or more radicals,
strokes, chafsRe ST HE M SRR AR Cafor STREFSHTR T e tlsst, KELIE

&Qien e user interface
72 may inGkideatdkexa plesteskestbonnd sadmoiisska [Dystickpacdisplayrantolfchacreen, a

microphone, a speaker, o QIReLIARWOUIRMIMELhROINN SN SAME SXAMPIRS. #he user interface may

be configured to receive one or more inputs of one or more radi%§lg a’}d/ﬁ,ﬁ s%r.okest, ar{gecommunicate
the receivEB HBGREF I HHE CREPAR AT THDEN RGN TA 8 T IO 3BT B BRe M Aty ehibSdiment, the
processor &eeokthepapparatus-s50 maldberekbbdiethass gaviude Drothe misectontrol meharacter

engine 78. AS.SUGRIhe Ghasacier enging {8.maydnsame Sases ke asepaats devismmganodule, or
functional element. However, in other embodiments, the chqg%cter engine 78 may Qe %mbodied within
r;} %61 pr er the

a single deRICEoTEHMRYE) I HCABHAT Bl EMRERY Sueh %5 R SR 1o R s
mobile termimal &D:aTidachdraater engmisiia niayrdaile becamipnmeansyeek s dsgeviée or circuitry

, the apparatus 50 or the
embodied in hapware.sofwars ok ascambination of hardwaterandreofiniacedeg., peacessor 70
operating under software control) that is (r‘OhfI ured tg ecg%rm tﬂre corr spondkllngC functions of the
character éMinE SIS HeSIEEE OISR HSS%?rﬂz%%né%“ T “ﬁmmerr!% iitiicatio

ments, com ication between the
character enging:78ciihet othenlblementsiobephardivsBoanayeohdedtedSviettpPocessor 70.

However, the gharacier engine 18 may.alisinatiyehchedndicecl eameunipatiensith those elements.

In an exemplary embodiment, the character engine 78 mai)é#']nclude instruction§, code, modules,

application& &HED P FEURHTSFBrEVRIAG ol OV aBe Rufent ShaTacter input Rvefranism. [00391in

some exampigs, thadlapparatssSlehiayehulirds o oharactersiscorshiden)wiakes n
some embodiments, the character input engine 78 may include one or more engines (g.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 78 described above. The fanctionalities of these
engines will be described in more detail below with respect to FIG. 3.
[6041]  Further explenation of the operation of the character 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 all-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 unigue identifier or position.



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.qg., 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 memav ARvice (O aceassible e RARISLENAIN - H4d0040d e character

engine 78 may e con gured top ovide a selectlon oné or more candidate characters to the user
interface 7adiss! mtidvesTrinadrdAmBAESE (€8 THETHRTNOR dBYRARS%ST BAREY ¥ the entry of one or

more radlgalﬁ@ngd% ﬁtﬁ@lﬁ%uﬂéﬂlﬁ‘hts regardhitormexampleydhtichiarpioteliinptveigine 78 may be
conigured 0 5eive o1 OLISIE Y 5 006, o OIS (lcals andlocafiske b amauser nerface

(e.g., from the User mterface or example, via a keyboard, keypad, touch screen entry, and/or the

like. The chm*aeteﬁr%wm?@ﬁ@ﬂrﬁl@’?‘@ VA EHRRR MRS AR taltspyica’ &Y MRSy device 76),
and as SUQ{&néﬂﬁaﬁfﬁfdﬁ’d@idﬁ&[ﬁh&l&ﬁ&tﬁb&&ﬁa@mmenmemm—s’ewblmtﬂuewe@arﬁcandldate

character(s) pased aleqst g nart.an (e spelisth LIS abesiEalihandiosstigkels. In this regard

the character i inp U en |ne may retrie the database or cause the database to retrieve the

candidate @hﬁrﬁé@ﬂ@?@%ﬁ%ﬂﬁb%@%&éﬁéﬂ%ﬁ@? FRIOREFACTEPBAGME 78 M/ Use probabilistic
determinatignsie- erdetdhespeldpyesicandidatetthstaéter{g)mpla, istirig witcandidadentharacter(s)
presented to-the user, Th% %@%@-5%;‘%%&'%QO%EGJHHD@%&@M@mﬁ&@a@%& least inpar.en the frequency

of usage (e g. Uﬁ) i most frequently used to least frequently used) of each candidate character (e.g.,
short meséa@@%aﬁ?éﬁﬁéﬁ’f@éﬁ@faﬁ? ’@?%ﬁt&xt‘@ﬁ%ﬁ‘f@“ﬁﬁ@ %P&E?@?yﬁﬁﬂ &Y aﬁ? 78 may also be

configuredd@-segeivenaiminpti-atdcandidatesharattenselebtedhythé bsendromathe user interface
and cause NS cagan of L%r‘]%e%@grﬁr?%é&é%ﬁ o Bar JQIERGEALG hyvor ghﬁa@@@fﬁﬁe and/.OI’ the

like) to be gene?a{le base d At least in part on the selected candidate characte

embodimefis, Aheehaaiteriped éﬁ@ﬁ%tei%arﬁéﬁ) HRIGGE Gy E’tﬁirffﬁ@r@eerﬁﬁﬁ?é (i(e 2 ’ﬁe association
engine 88, gagigalengineH0, ansd Sirakeinputdnginel O) trhishimay pefformiore co“raﬁibﬁe functions of
the character Input enging, 78 desarbs Qﬁ&?}ﬁ%yE@a&w%%@h%a&mﬁaeae%n% win be described

in more detail Delow Wlthmgs ectto FIG. 3. [00411Further explanation of the e op ration of the character

input engin®&FEsHiftrio6 e b‘l"é‘?}f&‘é@ o7 FEtsRe RYEREers TRty RIGERPREE Y65 mplary framework of

an embodnmemj of ttmespﬁese{amvelﬁtmmﬂasmmﬂ Fi&. 8, ahbodhdractersergifien 282hay be in

communicalon AN DIEIIRCE deie daianass B0 WG, v comprise abalieharacter table 82
a sr

and a radic cIe 84, and a database 86. I.n some embodiments, one or more of the tables 82

or 84 may B& ﬁﬁ%mﬁ@d?%ﬂa%ﬁ%@@%??ﬁ“&ﬁefmbﬁﬁf’eﬁ‘@“%‘?fg BPFRERE BPH Hatabases 80 or 86
may be inchdeledion angingie, merianeaevc® tedpy theskempnengyics 76} astessible to the character

engine 78. The all-cha % tgs t@ble B2may.Pecanfigured ke sierepiusality,ah avalahie characters,

and each character m e associated with a unlque identifier or osm n. Tpedradlllcsalletroke table 84
may be coﬁﬁ@‘h?éée%f%?é"aiﬁid?aﬁi?ﬁbiﬂa%?ﬁﬁ’i‘é FAERERIS, BSY B AR AR ATy 58 asSociated with a
unique |derﬂ4£teﬁaﬁbxpa@ﬁ@m8ﬁhemtatabmelaﬁ}ma}fpbemhﬁglmedmrstéieﬂa}rﬂaﬁammtables which

may Co”es&cg‘% Qg 8&{@4'%&%@@#%@159&1'&@4&%{0{&@ hy:thesadicalstrakeiapie,84 or in other
words, the radicals stored in the table 84 may serve as% &%ﬁes to the& bleﬁ)of the database 86. For
i

example, if thEG AU SHFIRE (4bIE S ASGPESTSRE Tt 1 SRR A IS b Ay SBirespondingly
store 42 takigsndnthisyregarns, eaciesadical sterediin theitabite 84hwdisddohedpanded stable stored in

the databasg 2. Angksach abledn. he databarcd %;G&@é/saez@%ﬁa@tﬁf{@memo&\ua%@udentmer

correspondlng to the unique identifier of its corresr%)on ing ra(glcal in the table 845 or example, a table
with umque%&ﬁﬁﬂé’?gﬂf@d to perform the corresponding functions of the agsociation engine 8

radical engine 90 and/or a stroke input engine 92, respectively, as described below. in some

embodiments, communication between the assaciation engine 88, the radical engine 90 and/or a



of 7 may correspond to the radical whose unique identifier in the table 84 is also 7. Each table of the
database 86 may store an index (e.g., unique identifier) to a plurality of all available characters
containing the radical corresponding to the table. In this regard, the index may correspond to the
unique identifiers or positions of the characters stored in the all-character table 82. As such, the
identifier of an inputted radical may be retrieved from the radical stroke table 84 and may be used to

identify the coIsshandng.iaRle In g alalase B, e indexes ol allibe chpirpiersicontaining he

inputted radica ay be retrieved from the identified taple in the database 86 and used to retrieve the
candidate Eh&raElrd faefl Sieha SRR AL Es° [60R2) I?']tglﬁf’ﬁ‘ée@kg‘?ﬁbfié??tthe character engine 78
may be erhndiedtasarniassatiatieon engine 88, a radical engine 90 and/or a stroke input engine 92. As

such, in anyexemplary, embodiment I, BIOGRSSANAA A dhe ANRAIILSS) Maydbs elpdied as,

include or otherwise control an association engine 88, a radical engine 90 and/or a stroke-input engine
92. As suchle BesomEe SHEiHRCHES IRV TAER ERYHe BT 2AMSFA L SR ShPI ERgine 92 may in
some caseds ashibe separaticdeyvicesjmodulesromfunestiviat.etepacntsy Hawvever, iin other

embodimefts, fhe &%@g{m&a@e?&%@-ﬁﬁ@&%ﬁm@%@9@@@&%9 andiar asiaks.inpsiangine 92 may be

embodied within a single device, module, or functional element, such as th%égrocessor 70, the

apparatus Fo%rt R o B PRSP FO A & S EE GG AT BT EHAHE 88 (Re 1 aHiEAl engine 90 and/or a
stroke inpubdEagine 92 mayiaach-hdrany modrscichrasta desice arseicctitrylembddiad in hardware,

software of combination; af hardware andSolwaleie @-HRIREESSO! FOQReratingdinder software
control) that is configured to perform the correspondlnggunctlons of the aszgd%?tlon engine 88, the

radical engh oD GREBE& SIPaka UL ERY E 93 Y5 BB A S HES BT BB W. In some
embodimesisceammunieation haetiveendhacd ssdciationrergine 88dthe radisabrivgined0aand/or a

stroke inpyt.engine, 92 mayhercenduciad v SPERIAGEISALrE: Howeust.1heassQciation engine 88,
the radical engine 90 and/or a stroke input engine 92 may alternatl\g%/ L‘lz§§|n direct communication with
“

each otherP{BOHS 5 Eke PR T U ADERMEHE the B BEGHRtGH &h PR PAET

€ radical engine 90
and/or a stepke«iRpuizeagine 9ehmayeinoludeiiksteuctionsecods; medutesrapplicatons and/or circuitry
for providing, word-predigtion and sityation determining services, respectively. However, it should be
noted that code, circuitry and/or instructions associated with the association er@ine 88, a radical

engine 90 HidMbr a StroRd PRGN §2 R SR HEEHBCEEEHR bY MEEIRI 18044 The association

engine 88 may heéiconfiguretteraceivatheseledticnof d2candibateard, keypad, touch screen
entry, and/or the like). In some examples, upon receiving a radical, the radical engine 96 may
retrieve the index (e.g., identifier) of the inputted radical from the radical stroke 84 and use the
retrieved index to identify the corresponding table in the database 86. The radical engine 90 may
retrieve from the corresponding table or cause the database 86 to retrieve the indexes of alf the
characters containing or comprising the inputted raﬁiéal from the corresponding table, 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 characier (or in other words, the only element mputted thus
far). In instances where the radical is determined to be the first input, the radical may be used to
ratrieve candidate characters and add them a listing of candidate characters. In instances where
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
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character from the list of candidate characters provided to the user (e.g., from the user interface 72 via
a keyboard, keypad, touch screen entry, and/or the like), and determine candidate associate
characters that may be associated with the character selected (e.g., to generate a word, a 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, @ provide Jng adals.aseoriaie s IRiACiaie IR e ureLiNtariRca Tadgslsplay (o the

user. [0045i e radical engine 90 may be configured to receive one or gnore, inputs of one or more

radical anéHeFEFBREs TRy RoPANHRTTES? FISHLCE F96is 8 13w ARE,) ReSBSE ™ Buch screen entry,
and/or theclike)n same exaniplesiciponiceseivingha dadical; tide 2ididak entine9masy retrieve the
index (e.0.,deqife gt the dnpuitecliarical fom dhedadical sike S andiselfiertgizieved index to

identify the corresponding table in the database 86. The radical engine 90 mag retrieve from the
corresponHiAg takl Y eaTERM ARt AR SHTTR M STR AN BT P AICHE RSFEEfers containing
or comprisingstheinptited waticafromotheayoise sponding:table] mddalisebthedtedriéved indexes of the
characters, o refrievs from {he, chArAcakARe 82 . aslal characiars.dthe disakengine 90 may he

configured %%gudetermme whether the received radical is the first inputted eﬁieme,nt f@r a dgiven character
(or in otheF§votai&etracsih el sanputte 8 Hh T T ARTSLtANCR S WREFE YRS PATICATTE determined to
be the firstiapudyithe yadidatarynbesused tolirettipvedaniliddteretiarboters 8hoade them a listing of

candidate charagters. \ninstanceswsirdhe wdicalds detsrmined 0 g.subarauestde one or more
previously inputted characters, the radical may be used to retrieve candidat ghathacters and update a
listing of caRtidatecbHarsa S BT EMTve il ﬂeléaﬁﬁﬁ?ﬁﬁéar@%ﬁ w&iﬁ&rﬁéfaﬁﬁ ¢ &iet&nts inputted thus
far. As such,dn Eamec ihstancas)the received, thdiedibahenche thve fisbinduttedetsmoatfor the
character. @M&J*&&@?&&%@}%@%&Q MARE configied Jo.08nstate adisting (e.g., a selection) of
candidate characters based on the characters retrieved from the character table 82. The radical
engine ma§PERGEE RS SRISEREH B CanamE CHEFATEER %abcé“bt?'a“g?g &lﬁrﬁ%g}’bsr%%?%}tsdecreasing
frequency of gsageslandmayscomniunigatetietor dered selction ol catiditatd haditeters to the user
interface. '@lﬁgms sxample. thesadical.engine 90 mayalse causedhadeceived:sadicatto be included in

an input element list and cause the selection of candidate characters to bée inqu’qged in a character list.
If, the receRAEFAHICAMIE FREHBLHRIIRE SHETHEAE SratiE ShHPS ER aF & Tt e%is@'{ﬁ}é’g%d the
previously resevadneténments fe.gssradidal(s), stroke(s))), the radical engine 90 may be configured to
updated thﬁsﬁ&ﬁitir‘g@ﬁl‘&&%@m&?@{wi@@é@&h@&%@%@%@@ﬂ@@@ﬁﬁpﬁw@m@w@ sanglidate

characters with the existing list of candidate ch; r%?c ers current(lgléor vided to the user (e.g., from the
ViSa | Sﬂjt] rokes

character @A FRYARY SIETAEESFERGTRE Fay T EEVETRININE &Xisting

e existing Vlist of candidate
characters riheteangidate charaotersiaot 68 atel ping tvé retievesdCantalid dreitheisiels thereby

effectively remayingibesharacter(alihatsentainad thepreviov s alementsfarg. cradieal(s), stroke(s))

but do not contain the most recently received radigal. The radical e&gir&e 9%&%& qs store the

intersectioriBktie P tEAHIE TS BN EEAHHAYE B R IAHR NS Sharactat istand cause the updated

ers’in the c]rla(acter
selection otcanididatehckbaactersife. (qidiorckmett 5 fregererafetoebéocdrmpiuficaredrtode user

interface. prior strokes (e.g.. preceding the radical), for example, by accessing the input element list, and
identifying the candidate characters whose strokes correspand 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
store 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
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[00461In instances where the received radical may not be the first inputted element, one or more
strokes may have been previously received. In some examples, the one or more strokes may be
received by the stroke engine 92 and processed as discussed below. In this regard, the radical engine
90 may be configured to retrieve all the candidate characters from the character table 84, and
separate or otherwise break up each retrieved character based on the stroke(s) constituting the

character,, [fg,rad l%%k?@%&?&, may.heconfigused o identiftha enesormaeprigrstrokes (e.g.,
preceding the radical , For example, by accessing the input element |IS(;, anqjldenp ing.the candidate
charactersiphestietistadEsre ShBRE tREGHe OF TS &SRS HAREY C)enc?ﬁ'elbo}rffj%tg of the one or
more priorstigkes.beradicalkenyine 3cmayrbeccontigeradite wpdate theaséiEttion of candidate
characters with the identified candiglats, shamactarsibySemaving.theccandidaiechatagters that were not

identified. thﬁe radical engine 90 may be configured to store the ggd ted se ecltikcl)n gtfo%gndidate
charactergiFrthe ATt ERgiat AP BB IHE TP Ra SRBY Eartitiats CHAPACHER (e.g., ordered
by frequeney).ta-be-communicatad: telthe disen intedfaoe i othey mstaméestithieyadical engine 90 may

be ‘?0”ﬁgUgg&é%{.eﬁgi‘é%%gﬁe%zi;@%%%55 a5 AHeLIesRiVIna-aNEaE ek sadicals.Amsuch, the radical
engine 90 may be configured (o compare the received stroke(s% with each ch {2&3{ gfe the existing

selection oheaHdidaes PR ArIREHIS 5 THRAEIY BREEY n B & CH AP I WHIR N5ay “CoAtal the received
strokes. In:Haisareggnd stheasasical@ngidec9@amiathbextonfigtiretbtocE ompdie thersgesived stroke(s) with

portions (e, g, stralees) af.each sharacierwhichslanetinclude anymeaviousbhsaeaivedJadical(s) or
stroke(s). The radical engine 90 may update the selectl%n of candldﬁte %Qsaer(gclgle s by removing the
entry

candidatesHEEHERQIFGHRE PECRRTAIPSIERE 19) 8/ SAH S UB&aH e itk raceivad Fadical, the radical
engine 90 mray:he cenfigiretddomearch theidxistingesblestion ot tdindidatetsharatrers & identify the
character(3) inclyding the suhseqrentiniecaived fadisal. T he.radicabiensineumay e saafigured to
separate or otherwise break up each identified character (e.g., based on the stroke(s) constituting the
character) @ﬁ&*?d%‘ﬁﬁ@"c’f‘féa&ﬁ racters including any stroke between the received radical and a first
previously reegived ratliceh (@hodtherfirst radicatiimp itteatiby tive eserfor tsectbrtahtcharacter).
L0047LAlthgygl embadimeris:nl the-AaviausRURAAR (8aY ARREALS, asflascibadiabove without

consideration of the order in which the elementls (e.q., riadiS%(s , strokeg%zi3 el'g&.% arghriegeived, other
embodimeftee s HESEHBRP BRI ATAT RIS 1aRE THIB L EB TR the Sradinw iCh the elements are
entered, angkthentatahasewmayanotijuststese characietsibetisewrforhaliomipriesting the order of
the elemenys,ihat form (he. GPAAGIEIS The: SiFekecngine. 22 maybr: eonfiguratkiceeceive one or more
inputs of strokes (e.g., from the user interface 72 via a keyboard, keypa éoggh.screen entry, and/or

the like). In°SBISETEISTRSRE TR SIroRe BHEINE T2 54y be COhfiGUred o %cgessvfﬁéé_input element list
and add theaeceitednoneé ourhorestrokes dulthalisikTh&iswoke@ngie W oe euifigiired to retrieve

from the charagier jahle 82 r.canss theucharacientahle &R0 tetiievaene Axmarseandidate

characters based at least in part on the inputte sltro%<eg}se),ﬁ_For&%a{j)(&rq‘[‘%I:%fEhéel séﬁoekr% %Qgggge 92 may be
configured 1 dBmparat e F@%@ﬁ/@ﬂyiﬁﬁﬁ?(%;]g\ﬁ’f S ERAracterdin the table B2- and retrieve the
characters inatadingshelinputtael strokes(siois thed rtethaftiasipgt et BFoREE) OEBkinstance, the

stroke engine 92 may.teceive fitsh andisecend sipkednpuisandigiriave dhigeharactessahose first

and second strokes match the received first and second strakes. The stroke engine 92 may also be
configured f&“@@ﬁé‘f&?&%ﬁéﬁfﬁéaﬁf\g{?e %Le[?etgc?t’igiﬁ 5?%5‘?%1‘%%%%3% Ctaﬁ“%gié}lé? B%g%dq gﬁté%ast in part on the
retrieved candiadatecharadters Ehepstokararrgine o2rancal s BerkoriTiiin 84 T8:c6rifunicate the
retrieved candigatelSLiaihe.ussrinteriace i 2 fon displaywinsame auamplesithe sitake engine may

communicate the Unicode of the retrieved candidate(s) to.the user interface.
the received first and second strokes. lche swgke engme 92 may also be cer%‘;:gured to generate
and/or modify a selection of candidate characters based at jeast in part on the refrieved candidate

characters. The stroke engine 92 may also be configured to communicate the retrieved



[00481Although examples of embodiments of the present invention which may be used in connection
with a touch screen display are provided with respect to FIGs. 4-5, it should be understood that
embodiments of the present invention may also be employed on devices that do not employ a touch
screen. In such devices, inputs and selections may be made similarly except that inputs and the
selection of a particular candidate (or a word) may be made using a keyboard, a scrolling device,

MOUSe, or tG?J&Q@%%&%@%&%@QA%&}&H&%&M%9&&@ éﬁ&g@&%@%@ga@%@w to FIG. 4, an

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

mechanisFPTEFTR{saTING Bradse! Brdraiass s adebridn e With 35 BR&mplary embodiment of the
present inyeragpn isAlltistitednisidhis segadthdor ekamplssthedisplayd0Ormaydnsidde an extended
oution 402 gl cenisxtfigld. A 04, whieh Mo shiRy.gne af Mee charagigisinputted by the user

thus far. The display 400 may also include a backspace button 406, and a candidate list area 408
which may eisTagI4 sk rETGHGH R AhEHURIES Bh PSSP P h AR A B thet S8V Hidy De ordered by
decreasingdrefipencreksage, denetadyy peinharos menetontexthfie displayndelymayralso include a
display areg 410, whish,may display One. o more LIeMentsdadnajadicalislandioeaiieke(s)) inputted
thus far by the user, and a delete button 426. The display 400 may further include a scroll button 412
which may*5&' 888 SerBPHFRGt GRThBRE R EERISP C4BMILR characters, and a return button 414.

The displaypd80 may dlsodachydel akeypachared 428 whichrnmdyof e mprisedacadicplkinplit area 419 and
a stroke inpyt area. 416, Althouah;the examele.of b slisplay 400 mav.piavidethekeypad area 428

comprising a plurality of keys arranged in a square shape, the keypad area 428 ma%/ e arranged in a
variety of AUfHSFAIESHIERRE Y4B VCIRNGMEr HHIRGHE eI SnthfSF IR like). Each key
may be configiredte frovidem:funcligriasso ciateiddvith mreeledee ntfergl P 2adical(s), stroke(s))

corresponding. 19 & RAHOR,ALALNARGIET A AMLAIVERUME i HEAHLIALGQL the keygHRay be ,
deactivated based on the element(sé inputted thus far, which may be dlsplaéed in dlsglay area 410. in
[

this regard %A TR FEIPOMIA S BRSHRR T HIcH FasFHE e EHHBIRE A UItR TS element(s)
inputted thugfay tosthptibpassiblecharasten(s) Thayebéddeadtivated mas lsuakieamytouch event may not
be registergd from the interagtions. with.the kex(s).H0R50ATIe sitake inpuiarea 446 may comprise a

plurality of .k(;;/s (ezi?” five Keys), ea_cbh may correspond to ori1e gf a Epluraﬁty (%f ava#able strokes. The
radical iInpUtAtER 4B AT PR SHIpHEE I PERE T REY L 8% T thvr K&SSS WHIH Fhay correspond to
a plurality afralvdiiableuraditalsizTheipositions! efiriaicaliomnidie fadidabinptiCarend8may be arranged

according tg erequlanagsition ehiberadicalwith sespachigithe dhasaetersdaiudadicals usually
placed on the top of characters may be placed in th§ tog portion og the radical aﬁ%ﬁ “4)135i radicals
usually placBst e BhHSHITBP A Abterd hiasP B Blad8d i L Betd s BarEH)  Moreover, one or
more radicalsy wiioh snasdien Simifearte O erainother mray shafétthsangé footsafeniy.oSémantic root).
As such, 'né&fﬂa@mm&%m@m@a&t@w@mgﬁm@ﬁggtamxf%hﬁwstgl%@m keysrAdditionally,
one or more radicals, which may be similar to one another, bq grouped next to each other. As
such, in soMEPEXARIEee 4t ?&8&%&%‘?&9?sr‘ﬁﬁf%%ﬁa?éﬁ?é?%‘i%ﬁ&gf I SeRtences; Additionally, the
corner keyseofathyelsadicakitputiaréa, 4d8arhy lbe cdiafigber ity borreSpond ttorthgdadicals with similar
or approximgiely, Sinilar.shanesd ein-FaLIer shRRES) s RRL&XAMRIGHIE bRPERdeftcorper key may
correspond to "1-"radical, while the lower corner key may _cgrrgsgong é% thag '1f1 trﬁ;ldical. Accordingly, the
keypad lay Gt e the/ YRR &ML RS FIBOMAY B Rt e o fRe VEsT ARd COrfdlated. As such, the
radical inputiaresmay provitie tsevifiiemdly Zspegts(@iydiwsersrmayindr dngeetidviéto remember or
memorize the Qrderofinariting er.wiling dhe glements.abaLhatasiedAdditionaldfunations may be

associated Wltﬁ the keys of the radical
far 1o mput p0¥3si‘ole character@?may be deactivated. As such, any touch event may not be

registered from the interactions with the key(s}.
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input area 418 such an extended input event function (e.g., a long-press function). An exemplary
embodiment of the extended input event functionality 600 is illustrated in FIG. 6. In this regard, a
long-press of a key may cause the input or activation of a root character associated with or otherwise
related to the radical associated with the key as illustrated, for example, by elements 620, 630 and
660. The inputted root character may thus be displayed in the display area 410. In the event the

radical is ?&is@jsociﬂge&e{mg&t ielated 19,8 ok sharaciatidhe longnresscafihe key may cause the
input of the radical as illustrated, for example, by elements.61Q, 640, 6@9 and 670. Referring back to
rﬂ) aﬁ‘fﬁ i uf afea 418

FIG. 4, thETHeteR? X0 frfay RHTHEY MAGERE BEECHutisH iriptit Settings buttons 422 (e.g., to
implementlsepréfesences fsughvagtgnalinsoike yeicarmbdicharactsy pARyEIRIGASBTea 424.
100511FIGs, A lustiate. e mplanysehiniesiacesdisplavs.pravidingiag ex@mplan method for an

input order independent input character mechanism in accordance Witqa%g exem%argfembodiment of
the preserfONREHUIRS RIS HoyRrRCHE B RS S a ATSERPUE. event £18 €.g" touch event)
received atithecaisplay {epipyadia shuserdmeriade)avichl arayd8rredpandste thalispiaidica radical, FIG.
5B illustrates an exemplary fesult of thefitstinpih g¥enhie o tadical)r dhisaegard, all the

characters which contain the ﬁrst‘inp(gtted r@‘icalt a bergggvgdaedsfi%r gg%a i”Atshs% %ar;}didate list area
408. SubsHHITEAA. % SEEBRE M0t BE 0 AR AisE be T Eret St T e display which may
corresponebtosthesinst oflaabtrokenFlE sHE itustrateshar Sxsamsi&rysed i oriy-SBeShd input event

(e.9., a strgke). Imihis segard. allthe sandidaiadiskarea 408 maydbeupdatetinremove all the
characters not containing the inputted stroke. Supse%gentl a third input event 530 may also be
ﬁ;éigcﬁ L

( P | )
received af'te BiEBIAYWIER A ES HO%0 The SBNeEtish OV S candidate character for the
candidate lstdaiaal408:[0OB2]FG o 7tlis mdicisihartsh 4 1Sy ereiapdEREPrEgPafiDroduct
according {9.exempIany, embadimenisalibe nventiamdd will hewndesstond-dhateaah bilock or step of
the flowchart, and combinations of blocks in the féowchar} may be imrgle@ented by v g%us means,
] L the Power corhe cotres .

such as hateRFaIE HRVEFE "ah 657 BRWSrd indtigiig Bhe oF Mofe computer | rogram Instructions.
For example tierié brafiore/of-théprockdknesdbseribd thabsie may seemboue BBy Ebputer program
instructions, IR.this: 1a2sdehe: COmRLET R egramipstuelinas yhich embeeiithespracedures described
above may be stored by a memor\( device o}f3 the mobile %%'}.@&Q%S%’Q network device) and executed
by a built-ifcrotEEEFIMHERIOHIE tFRIRAPTE G T processor or a hetwork device). As will be
appreciatedicanytsuhcbamputet pidgrahfisivacionsaasydach i okts 2 dbriptitél or other
programmable. appanatus{i.6 - AARWALR) 10-nradieenadpaching psuchithabihednsitestians which

execute on the computer or other programmable apparatus create me for implementing the
functions sPEEATEA -ﬂﬁ@?|8’<%ﬁ8‘§—f‘810cﬁ2’€sfﬁmo§rn§ ]é)Bp;s%}. %eisséi %(S?Fﬁ%g}g?%%gia?n instr%gtfons may also

be stored in heoprputds ieadablcametironpther ashinadreef aTedmREEGIHHEEPIYGYSmmable
apparatus tg,fugetion inapaiicdlan mannel suehihathe msiasati ans:siereed ty theneamputer-readable

memory produce an article of manufacture including instructio means which implemeng the function
specified inﬁﬁ'?eﬁ%g\ﬁ&%g?%‘b]{gﬁﬁ?gf %er%f’é)bf%j’fai‘ eéﬁéongﬁiﬁt%? p}? qé?/gnﬁnﬁrtjsé%%‘ns' maé/ also be loaded
onto a compisterortbthetiprograrmssaisiecaparatelstes CLuLe s eaEs GrdpreanThal el to be
performed g fhe compuier arpihenaragrammable.appatals el preticem@omputerdmplemented

provid st ToRTHBER ARG e TUNENERE ch e e R %%E{%QQ‘?‘%?&%‘? pparae
settings buttons 422 (e.g., to implement user preferences such as tonality of keys), and a
character range buttons area 424,
[0051] FIGs. 5A-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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[0053]Accordingly, blocks or steps of the flowchart may support combinations of means for performing
the specified functions, combinations of steps for performing the specified functions 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 gr, %‘é%ﬁ’é’(é?!; Cgmh'&%%'}&&%&%%'&w senardwarg Andicempiterinstructions.  In this

regard, one embodiment of a method for providing an input order mdepepge?t input character
%: LP% result o1 the Tir

mechanrsﬁ?‘ﬁéﬂﬂﬁ%f?&i@d"‘%‘r‘gﬁém% RIS PR G TREi TG Ah IS pUt ¢dMprising an element
correspongling tosa pertien) ofietcharactet bbing entered indepenitcht bfsaimorddrtdichputting the

element b%%9ge%o%]geﬁ’%'&l&p%fyth%@%%tﬁé £QuRsnondingQ theiplement Wheraimreceiving an

input comprises receiving at least one radical at operation 700, etrreviln a%trgo as 1;%e Eandrdate
character f6F tﬁ”é"éﬁ&fé?df‘éf“ﬁ%‘?r?@%ﬁé%ﬁ BRESTEY [EUEPRY AR Bh TRE" (EEeT e elémiart at operation
710, and prosidiaga setagtonoitafdidetercharacterstiftcfudistekiae &t teiastasrk @hhelidate character

to the user akoperAian. 4% I{Q%ﬁlpd%me embedimentsihe-rathesdmaydaclugiedether optional

operations, some examples of which are shgwn in dﬁshed lines i in FI s IaOﬁ{)roﬂal gperations may be
performedsﬁ?}gnygbirﬁf@fl%iwafﬁflm%ﬁﬁ&?ge@&ﬁ%BlWﬁhé‘ 8 RifReEsR R d the Other operations in
various alt&rmpveiembmhmm%smddatcretmewwg”cameam@ﬁ@éehﬁﬁd{égcharacter for the character

being entejgd At opgration 730 may inglude retreving.a lpastane.sandidalegharacter containing the

element. In some examples, the method may furf erin Iude recelvr(r%gb[% Ser eIe on of a candidate
0 Ac er

character froHRRE §E‘I@fﬁ‘8ﬁ“b§f°éélﬁedﬁ’a§ﬂ§“3har icters IrE‘or i being entered. In
other exaniiplesizthemhethothalsos irfGlisdes i up@aW@h@s@l@C@ﬂ)W@aﬁfdiﬂméaéﬁa?é&% based at least

in part on a type pf e regeived.clemant whersin s obadeceiss.elgmenicomprises at least one

of a radical or a stroke. in some instances, t&eémethod may ac di |%nally cogrepe gog tQ at least one

candidate EARSLERH 16 e WRI: ABRBFARY Sveat

etgrgﬁaruéec &rs{o Temove ar Ieas{n one chgracter from to
the selectiomoficandigate icharactersibdsesarde@scimpait orp e égsugiacaididate‘dharacter. In

other examples, the metod.mayfwtheringhideduehereomprising Mﬁbﬂﬁ@tc&ﬂrmmwx@omprising an
element corresponding to a different portion of the char (:ter0 ern@ enter r{ge Fendent of an order for

inputting t%t%%%f%é%ﬁﬁﬁg Bt DB G tHe CRaTACter Corres sponding to “the element. In
some situalioris; receivingedrein putvobimprisiieg asr clensesh coTrash SRR BStHE W#feRént portion of the

character hging entergd inderendentohan.arderdioripauting theclemetbased:on the portion of the

character correspondrﬁgﬁto the elementrén mcluder ceivin at Iea t one stroke ,Lhe method may
£

addltlonallﬁﬁ’&ﬂ&e“{% h@ﬁf@%ﬁ%ﬁﬁlﬁﬁm geyie on 1e C zer %e aer THEY

aracter con al re el\re'canatﬁeast one stroke from
the selecticpefoadidatechafactepimenting the functions specmed m the flowchart block{s) or

step(s). These computer prograim instructions may also be stored in & computer-readable
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 including instruction means which implement the function specified in the
flowchart block{s) or sten(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-impiemented process
such that the instructions witich execute on the computer or other programmable apparatus

provide steps for implementing the functions specified in the flowchart block(s} or step(s},



[00551In an exemplary embodiment, an apparatus 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) described above. The processor may, for example, be configured to perform the operations
(700-720) by performing hardware implemented logical functions, executing stored instructions, or
executing algorithms for performing each of the operations. Alternatively, the apparatus may comprise

means for perorming 6aeh of ﬁt&g%@@%@%ﬁ@ﬁ&w%ﬁ éﬁ?‘é@gg&t%ﬁ%&@f)@ls acketding to an example

embodiment, examples of means for performing operations 700-720 ma: copﬁri'gﬁ,e,_for example, the
processorPPICTHE S RS sReERErgRTEcrs f&?\‘;ﬂ?&fﬁ“}ﬁ*&vfﬁ&?%E"%ﬁ&@gg&}ﬁé‘{‘f’oﬁﬁ’%h‘gﬁne '“Hie radical
engine 80angtostheistrokevinpuimerigine OyjrantkopaifiaigorithimeXewitatdie thaigsedssor 70 for
processing information. az,deseribed abpve. JA0REIVany- modificationsand atberarebodiments of the

inventions set forth herein will come to mind to one skilled in the art to which thesg.iﬂventions pertain
having the'BeRt BT (ERCHITES hY8 SIS TP i8R TS PaGoTnY G SeRBEShY BRE the G5 sociated
drawings. Jdierefaresritddito bedingerstopd thatthainventiDpscarieowoetohawitiaiteeito the specific
embodime&ggpcaitgpl%ggt%g that modifications and other embodiments are intended to be included
within the scope of the appended claims. Moreover, although the fore ogggidgscri tions and the

associated drawlh{esdBEt R e BNBTER) ShBIRE IR e E SR BRI ST A Exeplary
combinations:ofretementsanifonflihctiond, fosheuidde dppréciatdd-dhét diferearcomibinations of

elements angd/orfunglionsmay.he Rivided.ov.alieurative-anbedimentswitaguhdaparting from the

scope of the appended claims. In this regard, for exam le, different cﬁg)mbic[]a(yoné of elements and/or
functions tAE"HRBEE SR EIf RS 5 8%8\?@‘5%’%%§%8ﬂ?‘éaﬁ%%|é?gdsg%“rﬁ%yt &'set forth in some of
the appendethetaintsroitiotigh speoific temmsser e@mplpyeldabiered nadieeriarecused 10a generic and
descriptive, s8056,90V.aNA NI RLERPSSS of Iitalign. WHATISLLAWERAS i fmsthod

comprising: recelving an input comprising an element cofrespo in 'EP aC%orti n of a character being
the received slement at operazion 710, and providing a selection of candidate characiers

including the at least one candidate character to the user &t operation 720.

[0054] In some embodiments, the method may include further optional operations, some
examples of which are shown in dashed lines in FIG. 7. Optional operations may be performed
in any order and/or in various combinations with each other and the other operations in various
alternative embodiments. As such, retrieving at least one candidate character for the character
being entered at operation 710 may include retrieving at least one candidate character containing
the element. In some examples, the method may further include receiving a user selection ofa
candidate character from the selection of candidate characters corresponding to the character
being entered. In other examples, the method also include updating the selection of candidate
characters based at least in part on & type of the received element, wherein a type of a received
element comprises at jeast one of a radical or a stroke. In some instances, the method may
additionally comparing the at least one candidate character to the selection of candidate
characters to remove at least one character from to the selection of candidaie characters based at
least in part on the Jeast 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 o

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



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 least in
part on the received element; and providing a selection of candidate characters including the at least
one candidate character to the user. 2. The method of claim 1, wherein retrieving at least one

candidate.chayacteh it 15, FORracierL ARG SRISLCH: commises-ielising atiaastane candidate

character con alnlng Hhe element. he method of claim 1 or 2, further com rising updating the
selection @P@ﬁﬁd@é@é”éﬁéﬁé’fé?édﬁﬁ@éﬂ’ﬁ{t?é‘%}i‘qﬁ EH?PBW%?qfﬁéthpﬁ{gope%peWec&% feffent, wherein a
type of a regeiveddlienent domptises atieasteninghtlsadioal wokestfokeethod may

additionally include comprising identifying a character containing the received at least one stroke
from the selection of candidate characters.

[0035] In an exemplary embodiment, an apparatus for performing the method of FIG. 7
above may comprise a processor (e.g., the processor 70) configured o perform some or each of
the operations (700-720) described above. The processor may, for example, be configured to
perform the operations {700-720) by performing hardware implemented logical functions,
executing stored instructions. or executing algorithms for performing each of the operations.
Alternatively, the apparatus may comprise means for performing each of the operations
described above. In this regard, according to an example embodiment, exampies of means for
performing operations 700-720 may comprise, for example, the processor 70, the character
engine 78 {which may include the association engine 88, the radical engine 80 and/or the stroke
input engine 92), and/or an algorithm executed by the processor 70 for processing information as
described above.

[0656] Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled in the art to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the associated drawings. Therefore, it is 10
be understood that the inventions are not to be limited to the specific embodiments disclosed and
that modifications and other embodiments are intended fo be included within the scope of the
appended claims. Moreover, although the foregoing descriptions and the associated drawings
describe exemplary embodiments in the context of certain exemplary combinations of elements
and/or functions, it should be appreciated that different combinations of etements and/or
functions may be provided by alternative embodiments without departing from the scope of the
appended ciaims. In this regard, for exampte, different combinations of elements and/or
functions than those explicitiy described above are also contemplated 2s may be set forth in some
of the appended claims. Although specific terms are employed herein, they are used in a generic

and descriptive sense only and not for purposes of limitation.
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4. Thg method of claim 3, further comprising 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. 5. The method of any one of
the precedlng 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 5, Whe_rein receivin_g an input conyprishngsgieldmen torresponding to the different portion of the
character being entered mdependent of an order for inputting the element based on the different
portion of the character corresponding to the element comprises receiving at least one stroke. 7.

The method of claim 6 futbetsepmiiising identifying a character containing the received at least one

stroke from the selection of candidate characters 8. The. metho i
_ e ( te. . . ) din
claims, furthed €SHBHsTg TRESUNY 5108 8P g%ﬁ@f:’ 1RO 8§§1 |‘é§é€ ﬁgécaﬁg%ﬁr}glﬁ%%?s%ﬁg%ﬁon ?)f

gi)r;g iézl ﬁg&ﬁ%ﬁﬁfg&%tw i tiﬂtéeélfmriammibgithg elatesatibased on shedeifigtepirBgdable
. computer-execu rogra ' Ions.: : [
i e oo spds s srRedag e
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.

2. The method of claim 1, wherein retrieving at least one candidate character for the
character being entered comprises retrieving at least one candidate character containing the

element.

3. The method of claim 1 or 2, further comprising 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.

4. The method of claim 3, further comprising 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.

5. 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 clement based on the different portion of the character

corresponding to the element.

6. The method of claim 5, wherein receiving an input comprising an element

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

23



first program code instructions for 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;  second 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 third
program code instructions for providing a selection of candidate characters including the at least one

candidae charAGIeLIR biRel on thQifherkomauiesieadabledre diurespholaimto fhtvreimsecond
program code instructions for retrieving at least one candidate character for the character being
entere@%ﬂikféﬁﬁ%‘t%ﬂéﬁé%ﬁ?@?ﬁéﬁ%"m least one candidate character containing the element.

11. The computer-readable medium of claim 9 or 10, further comprising fourth program code

instructions for updating the selection of ¢ n%igate characters ed at ea%&ié} Patan.4 type of the
received elemént, wﬁé}%meébﬂi’p S?aép}&gi\lf re‘i%%ﬁ%%%éﬁ??ﬁs smgt%é:ast one of a radn%:al or a stroke.

12. Thegampytarceadablemedivn af-claisaibh, dficthdicorybasingfifth program code instructions for
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 chamcter. The mktholihd oonpetef thegueabidingadiins.obhy cROBRERETEOYIE further

comprising program code partionsfor flrther cmprising (egeiviagian IMAMEOSRIRIg Afiglement
correspHﬁ%iﬁ %ougnd‘i) &réh b%?ﬁc?ﬁag %ﬁg character being entered independent of an order for
inputtingotiie: elemert basedonrrtde different portion of the character corresponding to the element..

9. A computer-readable storage medium having computer-executable program code
instractions stored therein, the computer-executable program code instruction comprising:

first program code instructions for 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;

second 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

third program code instructions for providing a selection of candidate characters

including the at least one candidate character 10 the user.

10.  The computer-readable medium of claim 9, wherein second 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.

11.  The computer-readable medium of claim 9 or 10, further comprising fourth
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 Jeast one of

a radical or a stroke.

4.



14. The computer-readable medium 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-readable medium of
claim 14, further comprising sixth program code instructions for identifying a character containing the
received at least one stroke from the selection of candidate characters. 16. The computer-readable

medium of any pne ofiglaims, G- frher-camprising: sayenthpIRgasmsRdadariesaiviag a user
selection of a candidate character from the selection of candidate characters c_orreipondgp to the
§

charactepdsemgrasiiansdor comparing the plleaft SROTAPHISHE DHLELSINE SHEGERBE 5% Eceive an

input godﬂfﬁfééé&gt%@&iﬁﬁ@f&ﬁ@@ﬂ@g@‘éﬂgiﬂgéﬁf@:ﬁ%@@ afieccbarrdaidieingantened independent of
an order for inputting the element based on the portion of the character corresponding to the element,
whereil @ BroeB sadhsdshattFeaddrs V@Y  input by receiving 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 provide a selectiogag[ecgrg ig%teotf‘.haracter? includi&mqihgl%least gne.candidate

character to thg’user'.rhe computer-rea any one ol clamms ef COmptrising
program code portions for further comprising recetving 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..

14.  The computer-readable medium 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-readable medium of claim 14, further comprising sixth program
code instructions for identifying a character containing the received at least one stroke from the

selection of candidate characters.

16.  The computer-readable medium of any one of claims 9-15, further comprising
seventh 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
receiving 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

5.



18. The apparatus of claim 17, wherein the processor is configured to retrieve at least one candidate
character for the character being entered by retrieving at least one candidate character containing the
element.  19. The apparatus of claim 18, wherein the processor is further configured to update 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. 20. The apparatus of
any one of claims 17-19, wherein the processor is further configured to compare the at least one

candidate chagagier.to dheselestiomefcandidaleshalactans lademeane alleastione chateter from to
the selection of candidate characters based at least in part on the least one candidate character.

21. The@pisartus 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 g?se on the different portion of the character. corr ding to
the element. 18- 22 FASERRIEAFSOE OBl Him 12 Wid giﬁrﬂwdps ?Bésé%%%g%rﬁ%ﬁéﬁ%gﬁﬁgaﬁgag{:o rgceive
an inpuL£oMRHRING anrlement terrbspondingde dherdiffeyentpoitipat déthiecharadidstbeing entered
independent of an order foy in utting the element based on the portion of the character corresponding
to the efSATBHETEIREIUES %8? hg 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 candigate characiers, .y, 24, T1ie APRATRIIS Ol ARk e Qb LIS faherein the

processor is f r?her conefiféplﬂ%ra 0 receiving a user selection of a candidate character from the selection
of candidlate:cheisaciramideespomdingtbated ehizeatiombeiny ehtesed the received element,

wherein a type of a received element comprises at least one of a radical or a stroke.

20.  The apparatus of any one of claims 17-19, wherein the processor is further
configured to compare 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.

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 bemg
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 receive
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.

26~



25. An equipment for a user interface where said user interface is generated in accordance with
instructions stored in a computer readable storage medium, the user interface comprising: a
keypad configured to define a geometric shape and provide a grouping of keys, wherein the keypad
comprises a plurality of keys, wherein each key is configured provide a function associated with an
element corresponding to a portion of 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 equipment of claim 25, wherein adjacent keys of the keypad form at least one of a character, a
word. or a senféhce. 1he apparatus of any one of claims 17-24, wherein the processor is further

configured to receiving a user selection of a candidate character from the selection of candidate

characters corresponding to the character being entered.

25. An equipment for a user interface where said user interface is generated in
accordance with instructions stored in a computer readable storage medium, the user interface
comprising:

a keypad configured to define a geometric shape and provide a grouping of keys, wherein
the keypad comprises a plurality of keys, wherein each key is configured provide a function
associated with an element corresponding to a portion of 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 equipment of claim 25, wherein adjacent keys of the keypad form at least one

of a character, a word, or a sentence.
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