HANDHELD ELECTRONI C DEVI CE W TH TEXT DI SAMBI GUATI ON  BACKGROUND OF THE

| NVENTION Field of the Invention 5 The invention relates generally to
handhel d el ectroni c devices and, nore particularly, to a handheld

el ectroni c device having a reduced keyboard and an input disanbi guation
function, and also relates to an associ ated net hod. Background I nformation
10 Nunerous types of handhel d el ectronic devices are known. Exanpl es of
such handhel d electronlc deV|ces i ncl ude, for |nstance personal dat a
assi stants ( PHAS Bl 1 iICE JEXE S AMBIGUATTON

t el ephones, and the I|ike. Nhny handheld electronlc deV|ces also feature

W rel ess communi cation capability, although many such handhel d el ectronic
devi ces are stand-al one deBACK AND AVETHHANVESTAONW t hout 15
connunlcathao¥ﬂtg %%Hgﬁ devi ces. Such handhel d el ectroni c devices are
general ly portable, and thus are of a relatively conpact
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t echnol ogydxsah@i@iaabrdﬁmbmt, aedilso &&taﬂewmﬁessocaatted gilbd. t o have progressively
smal ler formfactors yet have progressively greater nunbers of
applications and features resident thereon. As a practical matter, the keys
of a keygagkg@ﬂmpH@Mnﬁgoﬁeduced to a certain small size before the keys
becone relatlvely unusabl e, In order to epable te t ent
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t ouch-tone tel ephone I ncludes a reduced ﬁé é%mprOVI di ng tmel%g keys,
gigey

of which thendiekd eclelitighics demiceseo¥ic Hand-adenet kéyrs faertignyghiviialfe Roman
letters a stance, one of the keys includes the digit
"2" aggweV%hgﬂ%gﬁhafkﬁh%ﬁWFB&a&g“B" and "C'. O her known reduced keyboards
have i ncluded s@t:mmncﬁuekdaﬂgmam@vwbs kisygenerally imspnsled 4g b oPEableyiagi s’ and
the like. Sin @t}%mg&ugf% be
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aspects or features assigned thereto. With advances in technology, handheld electronic

C,

20  devices are built to have progressively smaller form factors yet have progressively greater
numbers of applications and features resident thereon. As a practical matter, the keys of a
keypad can only be reduced to a certain small size before the keys becomne relatively
unusable. In order to enable text eniry, however, a keypad must be capable of entering all
twenty-six letters of the Roman alphabet, for instance, as well as appropriate punctuation

25  and other symbols.

One way of providing numerous lefters in a small space has been to provide a
“reduced keyboard” in which multiple letters, symbols, and/or digits, and the like, are
assigned to any given key. For example, a touch-tone telephone includes a reduced
keypad by providing twelve keys, of which ten have digits thereon, and of these ten keys

30 eight have Roman letters assigned thercto. For instance, one of the keys includes the digit
“27 as well as the letters “A”, “B”, and “C”. Other known reduced keyboards have
included other arrangements of keys, letters, symbols, digits, and the like. Since a single
actuation of such a key potentially could be intended by the user to refer fo any of the
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the input generally is an anbi guous input and is in need of sone type of

di sanbi guation in order to be useful for text entry purposes. In order to
enable a user to make use of the nmultiple letters, digits, and the |ike on
5 any given key, nunerous keystroke interpretation systens have been

provi ded. For instance, a "nmulti-tap" systemallows a user to

substantial l'y unanbiguously specify a particular character on a key by
pressing the sane a nunber of tines equivalent to the position of the
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20  and held for a short period of time. While they systems have likewise bcen generally

effective for their intended purposes, such systems also have their own unique drawbacks.
Another keystroke interpretation system that has been employed is a sofiware-
based text disambiguation function. In such a system, a user typically presses keys to
which one or more characters have been assigned, generally pressing each key one time
25  for each desired letter, and the disambiguation sofiware attempt to predict the intended
input. Numerous such systems have been proposed, and while many have been generally
effective for their intended purposes, shortcomings still exist.
It would be desirable to provide an improved handheld electronic device with a
reduced keyboard that seeks to mimic a QWERTY keyboard experience or other particular
30  keyboard experience. Such an improved handheld electronic device might also desirably

be configured with enough features to enable text entry and other tasks with relative ease.



keypad in the formof a reduced QAERTY keyboard and is enabled with

di sanbi guation software. As a user enters keystrokes, the device provides
output in the formof a default 5 output and a nunber of variants from

whi ch a user can choose. The output is based |argely upon the frequency,
i.e., the likelihood that a user intended a particul ar output, but various
features of the device provide additional variants that are not based
solely on frequency and rat her are orOV|ded b various |ogic structures
resident on the devi ce. The SAINIMARSH O VENRSMuring text entry and
al so provides g, l&ar nenge f %;@galhgnaﬂ 'ﬁ%ro@éd' ﬁémaﬁ difiroflics asal O URLIEN
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devi ce and,_an asso t ed rrethd with the.handhel d_electr Vi
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exper i enceacoice mtd%@dltm@aimhhg, wix@entkeyiioddochrexiper d kaming @@chnothhealloaspect  of
the i vent on |s to pr de an roved handhel d el ect.r oni devi c and an
assocHQt e& Hogewatiap 89’? &ba(!an@xﬁmYlpﬁ)ﬁfus&?r%léﬁ‘ﬁie@fgﬁ“&{c FISdPTo ﬁs

Anot her aspesih p@a‘deﬁm difMRRRA®RE, the disBmPBig@itiod Furdsioh mx w e@ledmﬁreljrhﬁﬂadled

el ectroni ¢ device and an aSSOC|ated net hod that_ e di sanbi. guati on
function tRAED AHEBBEASYIOLe dntempctaling YHEUP P | K‘é “%F ﬂ?}'ﬁ%e‘iﬁnof
proposed G e Sh AETRIi 6k ngatrfantrs%ly%ltisiplﬁ% ?aS%rﬁ )éc1aﬁﬂlQEHQ‘l5 w@spetk of the
invention is to provide an inproved § eIectron|c devi ce .and an
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based lgpogoglgl)@ LiME ulf CAUGROH tRNG . can result fromvarious |ogic

structlres resident on the device. 30 Another aspect of the jnvention is
to provide an Aeprdingly, raneshedtdofethecinventive is devireddasg wppraesbbidbeld net hod
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features and ¢ ures not her aspect of the invention is
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t hat enpl Ochul%r E@y@bﬁglé%éﬂg&@f unction that can be
20 Another aspect of the invention is to provide an improved handheld electronic
devices and an associated method that provide a text input disambiguation function.

Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that employ a disambiguation function that, responsive to
an ambiguous input, provides a number of proposed outputs according to relative

25  frequency.

Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that provide a number of proposed outputs that can be
based upon relative frequency and/or can result from various logic structures resident on
the device.

30 Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that enable a custom experience by a user based upon

various learning features and other features.



selectively disabled in certain predefined circunstances. Another aspect of
the invention is to provide an inproved handheld el ectronic 5 device and
an associ ated met hod, wherein the handheld el ectronic device includes an
i nput apparatus which facilitates the selection of variants with relative
ease. Anot her aspect of the invention is to provide an inproved handhel d
el ectronic device and an associated nmethod that enploy a disanbiguation

function to disanhi guate f%t n?‘gt .froma, reduced liﬁ ? grd or
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el ectroni @e@@me@equbgagi in gerfaippredefissd FiEEUmstangs$- out put apparatus, and a

menory havi ng @TIB kel %ﬂeEty op{heoilﬁifé?fﬁhﬁ is 'td’ﬁ{d%ﬂienﬁl ﬁnﬁb%@hhﬁﬁel@feléc%ﬁﬂage
objects and a plurality of frequency ects stored 15 therein. The
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gener at i nge)a iipes fibin dneduded QWEBRR Y feyiard eagtherdeplorard ami thht allow qeitenziof
obj ect S gentl fying a |anguage object that corresponds with the prefix
obj ect1 o RS T frequency object associated with the identified

| anguage obj ectacasdingBy iangaspedt rcﬂquermmenmai iseto prostideams oupratédngiethiod of

frequency value wi.th the prefix e th@? furt nclu

out put ti nd %@g’iﬁ%‘?ngﬁﬂ ipRi 4o 2 A Cg’ﬁ#d %‘?‘?30 g‘ﬁ”ﬁ e 2‘? SEHENCET® in
descendi Ntha® ksl @ipupbppadiug, Ae oﬁtjsﬁﬂatﬁiﬁﬁl}!usyathdlﬁ n&&ﬁﬁﬁh&hﬁg] atﬁh&ﬁlaw dﬂmbjeédlsot her
aspect of .the_inventiog

d Id et
Gevi oo, 1t ARFIGEBAGUIUPE 150 P Abe BEaliB0 0B IROET G o Bces sor

uni t iRcl ygl-ag arhe%pg]qxﬁgéeﬁject@@rd @eytas@@mwmanaghoemeweqamr@ym and a
menory havi ng pl ura ects and a routine stored t?)teFrel n. The

plurality jélpllémljt émaéat‘ilsdéplﬂé@ %plbqallffya?fl"@@m grenhers, Wil 3h Fastonpe Of dhednpita

plurality n(PJmtIeEse ARLBGtSF cnMakRrLaSRntANGHAge 1R a5tabakiiet opfoCi at ed
W th an assocl ate eéuency obj ect. The 1 nput apparatus includes a

plurality rmﬁhodl qaple s :galudmg detepting amsmbignens IBPU'JH%@ Eeﬁﬁ‘@fm%réﬁf‘lb‘é'i"‘sr havi ng
a plural ity ol Cl; c%&o%rfgpon 2 \GRP et alflrﬁﬁ%}ogs m}lﬂ d' RrtBdaRtIRdkst O
detect an a |guo S 1 nput an to gener at er o prefix objects

cor r egpongemyatwigt hreshie bantir gacusl atnlpast a ppkfeory @ﬁma rreefis ofigets, Hentifying a
language object that corresponds with the prefix object, obtaining a frequency object
associated with the identified language object and having a frequency value, and
associating the frequency value with the prefix object. The method further includes
outputting each of at least some of the prefix objects of the result in descending order of

25  the frequency value associated therewith.
Another aspect of the invention is to provide an improved handheld electronic
device, the general nature of which can be stated as including a processor unit including a
processor, an input apparatus, an output apparatus, and a memory having a plurality of
objects and a routine stored therein. The plurality of objects include a plurality of
30 language objects and a plurality of frequency objects, with each language object being
associated with an associated frequency object. The input apparatus includes a plurality of
input members, with at least some of the input members having a plurality of characters
assigned thereto. The routine is adapted to detect an ambiguous input and to generate a
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adapted to generate a result by, for each of at |east a portion of the
prefix objects, identifying a |anguage object that corresponds with the
prefi x object, obtaining a frequency object associated with the identified
| anguage obj ect and having a frequency 5 value, and associating the
frequency value with the prefix object. The routine is also adapted to

out put each of at |east sone of the prefix objects of the result in

descendi ng rde of the frequency val ue assaociated therewith. BRI EF

DESCRI PTI %’hﬂ&m&ﬁo epRIdig it Sheea s AP TL?]E?’“{“H?/é*n‘flTﬁg?ﬁ‘ can be
gai ned fromapted tb Qehaive N rdBR Oy, Bhi 04bh & att Rest By gbigioh e tﬁa‘q;aéhxnsbjkotmhen
read in caaéw ctlon with the acconpanying drawings in which: Fig. 1 is a

top plan YPE oh [angpresy abicria Hithonewoads Mol Hicdatelizeciprtackigidignde  with
the invent ﬁégﬂenc%ﬁ)bfdcg assgmh@ci amﬁflth% rf@éﬂtiﬁe&i @eﬁfgﬁ&ge t]é?:ft ahd@alifPaoYRdefrgndhel d

el ectronic evi ce of | . 2ais a schemn EICtlon of aportlon
of t he SharEhel b reesifE @ed%qﬂ:u@@yOwalumh the piefiy obfgt. e 3ptieds 4o

exenpl ary

et i on (o e Rk Y AnRer g oBredor B a1,
Fig. 4 is wdsohte fegeamsy aple pisocieled reraddii cti ng certain aspects of a

di sanbi guation function that can be executed on the handheld el ectronic
devi ce by which certain output varlants can be provided to the user; Fig.
5a and 5b are anot her e>3hipl AWENGErt ai n aspects of the

25 | egpni ng met exec t ed on t he el ectr oni evi ce;
Fig. |s anot mﬁﬂ@%@%% éﬁgggfhenﬁg?(xﬁgﬁ ?Fﬁay§’P?§?%“8WB§c %mﬂﬁlg nmet hod
by whi ch of érd Braferrdd Epibaginicnt whtss rdallat cagimchien prithvthe actoampatifieg hawdlel d
electronignd vhpe; Fig. 7 is an exenplary output during a text entry
operati on; ﬁﬁ "8 is another exenplary output during another part of the
text entry opeFsf il dna topdflatrvigw & andmpRbdBindaeFRcRbYic dutipiiin susridngeanot her
part of the_t EXI enIry operation; Fig. 10 is another exenplary output
during andPidPe BXFIo8f the text entry operation; Fig. 11 is an exenplary
out putyson t he h@ngh@é derRhRbE GeRbiEondEMhe B ddNBndRNt BI8EtronkCadvid@ I g,
operation; and Fig. 12 is an exenplary output that can be prOV|ded in an
i nst ance vhen the

Fig. 2a is a schematic depiction of a portion of the handheld electronic device of
Fig. 2;

Fig. 3a and 3b are an exemplary flowchart depicting certain aspects of a
20  disambiguation function that can be executed on the handheld electronic device of Fig. ;
Fig. 4 is another exemplary flowchart depicting certain aspects of a disambiguation
function that can be executed on the handheld electronic device by which certain output
variants can be provided to the user;
Fig. 5a and 5b are another exemplary flowchart depicting certain aspects of the
25  learning method that can be executed on the handheld electronic device;
Fig. 6 is another exemplary flowchart depicting certain aspects of a method by
which various display formats that can be provided on the handheld electronic device;
Fig. 7 is an exemplary output during a text entry operation;
Fig. 8 is another exemplary output during another part of the text entry operation;
30 Fig. 9 is another exemplary oufput during another part of the text eniry operation;
Fig. 10 is another exemplary output during another part of the text entry operation;
Fig. 11 is an exemplary output on the handheld elecironic device during another

text entry operation; and



di sanbi guation function of the handheld el ectronic device has been
disabled. Simlar nunerals refer to simlar parts throughout the
specification. 5 DESCRI PTI ON OF THE PREFERRED ENMBODI MENT An i nproved
handhel d el ectronic device 4 is indicated generally in Fig. 1 and is
depicted schematically in Fig. 2. The exenpl ary handhel d el ectroni c device
4 includes a housing 6 upon whi ch are di sposed a processor unit that

i ncl udes an i nput_ appar at us an ut put apparatuys 12, a_ proces 16 a
menory 20, and at'§ dast & ttefr@tw SHPEh dhat t%%wrw%e@egg@% gy Bét % or

i nstance, anshaiblhaitn fhdiohdF HRMandhel dE-0BAIL ABAEIKas bEIn ARMBI4S responsive
to inputs fromthe | nput agparat us 8 and provides output signals to the

out put appar at uSimier nymeragrefeposipilar pags Gepughaus thegpeafisgtion t he nenory 20.
Exanpl es of handhel d el ectronic devices are included in U S. Patent Nos.
6, 452, 588 and 6, 489, 950. As can be under st ood from F| g. 1, the i nput
apparatué¢ 8 includes a k&EMRIPEIGHMOFaITH BRERERREBSNDBE EATwi | | be

descri bed 117 o1 eat.eby ARkAby Bl Wkt SRR, Fled gt%ttaﬁy SEEEIR LAY Orm

of a reduced Q/\E e board 1 nc urall hat  serve
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vari atiqns thereof, in the_.cantext of, a ke rd, a ke t her,
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characters wthin a ven set ﬁgch as a_pl ugﬁ% éé/ Ietterg@é@

exanpl e, in3PPEaERl%, ?é‘oﬁﬁﬂ‘fetsfé‘t radso infegfacesy FRIR s ot

anmbi guous amtahdtteﬁmﬁﬁoﬁ@%htaes%e@mua@&m@ S%t&tmb%cﬁstzdssaﬁdsmﬁmne of the
i nput nmenbers. In this regard as wl] be set forth bel ow in greater

detail, the systéhcanpern @éqqgrf@%t‘lgt héhmﬁ%tr?@wa@témtﬁmkw

advant ageoUShniyhed! SRNI ORIt e Qécmwaeﬁqa@é&eﬂ RAEPEAGE e %psaiaezz:s@qsltté c
| ayout of the keypad 24. Accor system architecture of

handhel d el @é@m@mycfoﬂé\ﬂf@em@u@érQ@@i({&ﬁFpkWé@d|11flt°1‘é<bt*ﬁ armdwrplifn ofikeys Hpthat
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change in the systemarchitecture. iI's furt at “certain of the
f eat ures setcopligursfionarsathanie AZLEIN @Yb@ﬁré,l 4 QEVERFZ bepboadf omotherdigilenard
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housi ng 26. T}nierttgaxﬁrrﬁmtfremesm ‘reducegrand vaatienothleof, imibecontext of a keyboard, a

keypad, or other arrangement of input members, shall refer broadly to an arrangement in

which at least one of the input members has assigned thereto a plurality of characters

within a given set, such as a plurality of letters, for example, in the set of Roman letters,

for example, thereby rendering ambiguous an intended result of an actuation of the at least
25  one of the input members.

In this regard, and as will be set forth below in greater detail, the system
architecture of the handheld electronic device 4 advantageously is organized to be
operable independent of the specific layout of the keypad 24. Accordingly, the system
architecture of the handheld electronic device 4 can be employed in conjunction with

30 virtually any keypad layout substantially without requiring any meaningful change in the
system architecture. It is further noted that certain of the features set forth herein are

usable on either or both of a reduced keyboard and a non-reduced keyboard.



menber and is both rotatable, as is indicated by the arrow 34, to provide
selection inputs to the processor 16, and al so can be pressed in a
direction generally toward the housing 6, 5 as is indicated by the arrow
38, to provide another selection input to the processor 16. Anong the keys
28 of the keypad 24 are a <NEXT> key 40 and an <ENTER> key 44. The <NEXT>
key 40 can be pressed to provide a sel ection input to the processor 16 and

provi des substant aII e tio t S pr vi d
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char act ey, | p Q her XRy ession
nunber oft dikat 2BRAEE ka8 PR LT S Riecs e om0 3 2 BEries T,
including a sqbamtuailywmthommmvu@rtﬂe uger’s batds away ﬁbmahm]setygmt%dthmgaltﬂ;teﬁmy al so
refer to a 1y ,of hne exe I d 24,
many of the gIOQBArgr%ﬁgﬁgestc edﬂﬂ%’?f?f@éq %]S&Vh%% égﬁjg‘?yn%d] daif(tfc?/“g

c Ear act] er 2?2&116 mdvailt@emt}dmolluaﬁsaa:gzephﬁ ﬁz iﬂﬁs@bgﬂ e%blrédhg Bt . cetthini cgrct&ﬂda[osf OSd

t hat the xpre |on sha ro e _construed, to, inglude
letters, gtﬁ é'f/ e TR Mpa&sﬂ A %rtsrrm oridptiify the

i deogr aplfﬂ o Qﬂ@(’aﬁkef 80 a@@éﬁﬁ@@@l@&& pkdVedeLDbelectDA iAHE to tHekRocetdoe 10f 1k fags keys
28 of the keygaﬁglégif Q’é cI udes .as the characters 48 thereof the  letters "Q

and "W, and® ﬁffedk%?rp%""? Hgthﬁd’ég’uéépﬁaﬁ’éuscbr?alﬁ Spbsiantiallgsipiar ©dhe  he

30 letters "draphd il ofthe INEXCBNKBCarnIQRN 1Hélﬁfﬁe§ﬁﬁ@m)@ﬁ>gﬁé?3m asoéelﬂé@ able
characters 48 on _the keys 28 of the keé&gd 24 is generally of RTY

ar r angement ,otareyédine aieshabla sglecion input fo PTO%SQrﬁél udi ng two of the
characters 48. 7 ANEnOnkBit bARRA B B 12 ¢! Hpdgs e%@zﬁhhgtrdég ; Wi ch

can be provided an output 64. An exenpf-ary” out put lepi cte on t he
di spl ay 0 ighappigrs 48 dquoéed)th:pzfgg@ @4 employed herein, the expression “a number of’ and

variations thereof shall refer broadly to any quantity, including a quantity of one, and in
certain circumstances herein can also refer to a quantity of zero. In the exemplary
depiction of the keypad 24, many of the keys 28 include two characters, such as including
a first character 52 and a second character 56 assigned thereto. It is understood that the
25 expression “characters” shall broadly be construed to include letters, digits, symbols and
the like and can additionally include ideographic characters, components thereof, and the

like.
One of the keys 28 of the keypad 24 includes as the characters 48 thereof the
letters “Q” and “W”, and an adjacent key 28 includes as the characters 48 thereof the
30 letters “E” and “R”. It can be seen that the arrangement of the characters 48 on the keys

28 of the keypad 24 is generally of a QWERTY arrangement, albeit with many of the keys

28 including two of the characters 48.



i ncludes a text conponent 68 and a variant conponent 72. The vari ant
conponent 72 includes a default portion 76 and a variant portion 80. The
di splay also includes a caret 5 84 that depicts generally where the next
input fromthe input apparatus 8 will be received. The text conmponent 68
of the output 64 provides a depiction of the default portion 76 of the
output 64 at a location on the display 60 where the text is being input.

The variant c o) i LS g I in_th i CiNity. he text
conponent 68 a(r?[g% p%i%’égﬁfﬂba Cglﬁ(?egoan%?@&ﬁgxﬁg?éﬁ@l %irno%%élte%ld(%gta%ut 76,
a depi cti cmwtppl 68 hdnveaxeinplasy altpuwe A dd deplfedtexthe displhy 68 in Figel., Thd ¢wpuidttes to

t he defaul.t oposed out put hat .are propo an. i.nput

di sanbi gud ?lgélesf%%égf%rﬁp%‘?n? ég%&ngé’a?%ﬂac I%P?f%afggegﬁ‘gﬁ mng%quﬁn%t?aati ons

of the keydu®S. aAsfavitlpbrtion Tdend nivagsht iporighest eMheditdphiyl aldaeincludest heargtef aul t

portion 76 is proposed b he di sanbi guati on, functi on as .hei ng t he nost

kel y S SdribeaEaaer ol BhE SEner OrT R 04 SPHPaabeS TADECHSHEY ded by

the user. The viagitaitcoRPbicnoss SOhé a%ucbas{)ravi@és RAiBH BEGhe PYRRLt ipbitioaf
0

retations t he sanme anbi guous i nput from which

alternate 7pr(gtptgsed i nt er? ]

the user ‘o S oHE! Of 21 @daraign on thiodignlay LAy W g phitcs bemsyfﬁ%-gm% i's
provi ded iwrik@oMpohdfit72 i ARPQBLBEnefAly iR thdGicitG R kitey el cdnfiRn¥RIdsamE
portion 80, although it is understood that the ~djsplayed graphic 46 could
be provi degevigesomrpdditiogdathesisbull pepppsedorfiat 7¢.axispishan of hpyaiowltedpir t i ng
from tihe GORCEBIeOf el NteldAeENS | it pSp&ed ot 6 Hhehiet e RELHPIAr Y
variant porti Qnegd ei’s_ depi ct ed&nh%e;%l%ltnblgg _eex%gﬁ)di ng’ vertriecrglgll)‘y bg?ow t he
defaul t padvmit disambiguptien funciien inumshensst oo inprtseaiames olikeroedientions phidgenent s
coul d be Q{?%vigjed wi t hout departing from the concept of the invention.
Anong the keys 28 of the keypad 24 additionally is a <DELETE> key 86 that
can 25 be prowsded hteoledaibetl én grettexdetghbayw, the defaill pirtion 88 ¢y propekeil ygr eat er
detail below;: > 8 a [ i D, i dqi an

al tornat | o SntiRey g g S50 l] AE RIS AU ol BN 61 89
functilén. afibézuoestopyt Rvided dephectsed FTohearami patiby 80D indhidgs aZedemainednory 20

can be any of a.variety of es_of. internal and/.or exterpal st.orage nedia
such as. Rt Hm e broBre HEPrn TR Bt ioE e Mg 897 e

:c i kﬁ t hat fu@d’rcvﬁh deleg, s}m&a@e Tl&gdiaﬁﬁfed;g@dphﬁ&téatyptc@ﬂﬁgﬁprsﬁdéﬁ asthi vatilie

ashion of an internal starage.area.of a conputer, and ca e | atile
menory or C%HWE?é I‘%t}ﬁe‘ﬂﬁm)go Bvﬁ%%r%mfﬁ%gd@ﬁ%"lu%éﬂlfs )‘7‘“&"1’{%??% £ ®hunber
of routi agpladePibed MEaRIEbd YroWded it BReNWIRIAL 2”2 if Ofhet REhipALERB&ItNY Of
data. The routines 8 22 can be in any of a variety of forns_such as,

wi thodf | dRRartis SAm BeroReePeot e inHRR#GR Kiigjalso noted that the exemplary variant
portion 80 is depicted herein as extending vertically below the default portion 76, but it is

understood that numerous other arrangements could be provided without departing from
the concept of the invention.
Among the keys 28 of the keypad 24 additionally is a <DELETE> key 86 that can
25  be provided to delete a text entry. As will be described in greater detail below, the
<DELETE> key 86 can also be employed in providing an alternation input to the
processor 16 for use by the disambiguation function,
The memory 20 is depicted schematically in Fig. 2A. The memory 20 can be any
of a variety of types of internal and/or external storage media such as, without limitation,
30  RAM, ROM, EPROM(s), EEPROM(s), and the like that provide a storage register for data
storage such as in the fashion of an internal storage area of a computer, and can be volatile
memory or nonvolatile memory. The memory 20 additionally includes a number of
routines depicted generally with the numeral 22 for the processing of data. The routines

8



the like. As will be explained in greater detail below, the routines 22

i nclude the aforenentioned di sanbi guation function as an application, as
wel | as other routines. As can be understood fromFig. 2A, the nenory 20
additionally includes data 5 stored and/or organized in a nunber of

tabl es, sets, lists, and/or otherw se. Specifically, the nmenory 20

i ncludes a generic word list 88, a new words database 92, and a frequency

| earni ng dat abase 96. Stored within the various areas of the rrermry 20 are
a nunber of 22cangaayayojaceristy pfdorasdusly sqwitheny lowpiée softwue, firmwaraagdiage
obj ects 100 al t y

obj ect 104. tgﬁqﬁfbané%a‘gige% %g?g&ﬁgg%%{efﬁg ul %kgpp?%?g qutﬁ%/%é {%Dﬁggqgﬁj ects
108 and a plaiomainentioned dmbrgblgmtmbjﬁa@tlgn sl apPhation ey Weﬂtbji elbergoutdBsar e
general ly representatiyve 0 S, WM e o} om
words stored in tpge&?rrrlermu%e?gqo F&%EF; agfc%e HSEPA Q¥1t26 g%&lﬁgag glf%?eesgl% t he
menory i S, fsusred Mmrmrganiﬁﬁghiasimmbgenﬁmhﬂek,wemahﬂm aod/dr oibfmme 18cificallydl

repr esent a, in E | anguage, or._ Wou presen wor d.
15" Assoct at ol kR BRI ditheris RO REFY s oterds SRS & e AN b e
104 havi ng 1fazirﬂmgelﬁﬁyas\¢@|6u6térh@bv1mﬁi the etk iaveas of the heentoey 20 axcea fiursigueficy

obj cct 106, FrEERR Sbiresg R Hv g bR Wy dbF 1EEUis ORER JAGER TR Bhs of

word obj ect sadp8sabtcdSeRie iaat Rshclday ﬁedmmob]geat so4104'he tlﬂ@ﬁageog@e&mnoar e
representatlve of a w de variety of words an

hei r ve f r uenc
within allyi verudet Ralitael werd qbisets; 10Sand @ghurglity; Og%g rfg’l’.f‘é ér

word |ist 8&ram ldgearéj%! o401y réﬁ?esearxnwo@eompf&@e wafrds QfithinOhe faﬁ% geras cusmh as
by anal yzi ng nurrerous exts and ot her ‘gg}? sources to determ ne t he

vari ous wor dsowF stRfed iR Hie meipasl age F@b@ﬁ%@g guagesioredh a1y the memery {Fefor
probabi | i ti egemilee [sﬁ' kitfly EAONSITIER: 10 wOREWEEBRES WO hi: KATIRUS
words within mﬁ e soﬂrces he N-gram objects 112 stored withi
t he generi c aegudgs @Womrwreée@h@mtomtwqrﬁgs of characters within the

rel evant,d anguag I I e

| engt h, 1a§nd typi cAaﬁts%{%tgg *és%%%@%n% o wrrog%?)g}egt tlﬁfll Ese?rcl%ﬁpgrﬁ g eétrlm

| anguage, alhdvogghequenayt walve dfat ushmdNagveanf titoj relatisve MWeagbdwn‘non@hel Wleﬁ%m

o o wor d wi PHREY prnt BV ke el s S ERb R IR, o BB Alkerpe 21 o0

separatel y stoaddit &8 imluwos d coﬂppeof wﬂzﬁBo‘mctmm’S maﬂelsgnemmdlfmqwmﬁl dbjests 1088. As
enpl oyed her e expressi rla t.her ref er
broadly . to i BB BE SR EarrerShe § v B SERGRY' B b SRRk Mty Can
refer to@anywilina givanmehrtdaves] fbyr istadhtqgreven lafguagenditd gesercusdrd rhnswﬁ:i;r(dmor

expression, and the.like.. 9 . . . .
P " be éjerWea? in any of & wide variety of fashions, such as by analyzing numerous texts and

other language sources to determine the various words within the language sources as well
as their relative probabilities, i.e., relative frequencies, of occurrences of the various words
within the language sources.

25 The N-gram objects 112 stored within the generic word list 88 are short strings of
characters within the relevant language typically, for example, one to three characters in
length, and typically represent word fragments within the relevant language, although
certain of the N-gram objects 112 additionally can themselves be words. However, to the
extent that an N-gram object 112 also is a word within the relevant language, the same

30 word likely would be separately stored as a word object 108 within the generic word list
88. As employed herein, the expression “string” and variations thereof shall refer broadly
to an object having one or more characters or components, and can refer to any of a
complete word, a fragment of a word, a custom word or expression, and the like.

5



In the present exenplary enbodi nent of the handhel d el ectronic device 4,

the N- gram objects 112 include 1-gram objects, i.e., string objects that
are one character in length, 2-gramobjects, i.e., string objects that are
two characters in length, and 3-gram objects, i.e., string objects that

are three characters in length, all of which are collectively 5 referred to
as N-grans 112. Substantially each N-grans object 112 in the generic word

list 88 is simlarly associated with an associ ated frequency ‘gb'{lec 104
stored within fhée pyesaetdxemplopderrhosings of Higthapaeld F@Efﬂéﬁ%ge"é‘l‘rﬁ dte Yoa
associ at ed Wi t h- a. giye: hameheet ;11208 ntects @AUSRCV S auRtd hat
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The N-gram objects 112 also include a certain quantity of 3-gram N-gram objects
112, primarily those that have a relatively high frequency within the relevant language.
The exemplary embodiment of the handheld electronic device 4 includes fewer than all of
25  the three-letter permutations of the twenty-six letters of the Roman alphabet due to
considerations of data storage size, and also because the 2-gram N-gram objects 112 can
. already provide a meaningful amount of information regarding the relevant language. As
will be set forth in greater detail below, the N-gram objects 112 and their associated
frequency objects 104 provide frequency data that can be atiributed to character strings for
30  which a corresponding word object 108 cannot be identified or has not been identified, and

typically is employed as a fallback data source, although this need not be exclusively the

case.,
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In the present exenplary enbodi nent, the | anguage objects 100 and the
frequency objects 104 are maintained substantially inviolate in the
generic word list 88, nmeaning that the basic |anguage corpus renains
substantially unaltered within the generic word list 88, and the team ng
functions that are provided by the handheld el ectronic device 4 and that 5
are descri bed bel ow operate in conjunction with other object that are
generally stored elsewhere in nmenory 20, such as, for exanple, in the new
words dat abaselngfe presert: heemflarg qubodyichie rerlamgpagokibuis éOngsld"rﬁ% ECEERFXnvor ds

dat ab he f d

onj ects 109°dniP LSt SRUE Py fRIT e B3R AR T BEEN. 1T

10 user atbeuﬁm Mg esheRORRI ir@nhes Substwirllaﬂlsr uneltated ettintthegdricke wonhlistdi®e used

relatively fr .equent Y% & Usery be 8859G| \%‘;1@3 ﬁ ahlavely
RGP ER B vt e st R oy Su g8 LBty

hi gher fr &rint 8 ere In e generic
word | kst a%&iesMHe@ Hedgwt |og¢thtar1h3cpn3hhﬁ1daewmnmﬂm ob;het ﬁtaas@ Qﬁleraﬁial sided wor d

obj ects 108 that are user-defjne ner al | f anong
the word BBYEErS i psmsEy ¢heufbatrPt emp ’Ilflsﬁeﬁ‘gw d?aﬁld 151%& S6i aglgpgi% in

15 the ney, g}slegl%%bﬁsa@as%%has associ ated therewith an associated

frequency object 104 that is alsQ st red n the pew.wor,ds, dat 92. The
frequency | ear hihgedatgriisdatgnse s¥o B‘}Cé'cpémi% dgtﬁgasasgge%?og? ed

frequency a&@%@rﬁﬁ §¢01]cpé‘03 thatosame abé&giafe@tﬂegﬁe&fy ob%&{salt()ﬂ\i@ byderrar gobide quent
usage of such words by a user than would be reflected in th@y ‘%enerrc wor d

list 88. nereushionited erporianet HsWhish Apideanbihadiketiyl ¢ lé%ﬁflefﬁ L% ng 20
dat abase ?;r@q@rlay ibg% s Y0 18RI AR c?gﬂtefd%@ﬁ re@ﬁﬁerytrhgrer !ﬁ%qu&lbﬁYalh@gﬁhﬁlﬁlﬁgmr ovi de

the abili arn new wor as well the"ability to | earn alte%ré
fr equencyothaxrvu%bé oefldetedvin - thio gereric ‘Flprésllﬂﬁ a3 BgeH Iy b REYnVEREnpl ary

f ashi on tg?ﬁ l?c%%geg% %Iﬁcg%rr%r}io s QR fhal &qugle@gﬁe@fan& ey Gegaab} greatdton

functi on de ec ronic device 4. Additional ~ features,
funct i ons fount Arohg the Werdarbiecheldi of ¢tk eﬁmdrlelwed hﬁeﬁéf diashwyoad abieetsl0Rn| nput

s det ﬁgg&e?vz grtﬁjycr c%&qbfi%e E)afrs]eatsl olRy tﬁ?r@w}ﬂﬁ o sotCYage.% ﬁ’éc{u@ﬁ 3“@5 t@noer ot her

opera € 1 nput apparatus I"cal |nput woul d
i ncl ude f19f is hIesb@Reein e naetwats daalpfse arzke@?hezeemwm@a@mmﬁéraseﬁ

characters 48 thereaon, qr._any other a !”?J'D:h tjron of
t he i nput StﬁfFﬁa‘F’%rldu%blgmai Hrim &S%Oc?ﬁ*“odn%g G% Edﬁﬂlﬁ? a %glrvérdsf reset

at 208. Thgaties @brd Beqichim@agvol buch3@odde bdees usrerrblmi wmlg ro@ateﬂcct@rietlarhp bel ow.
The di sanbi guati on function t{;u 'ﬁ det er mdne @t %,1%15 %ﬁé&g el cur r ent
input i sgeReispEatlisbAR AnPiER, M8 K WL é %Sc?tr ot el i'm ter
i nput ppa EDYERERE (HAME i:w@ﬁbaﬂﬁ‘tllé 8mBAGHsO hat l’mlﬂhey @gethérq:b‘rowdsttmdahtydny ot her
i nput that does not constitute an actuati g?r a d
learn new words as well the ability to learn altered frequency values for known words.
Figs. 3a and 3b depicts in an exemplary fashion the general operation of certain
aspects of the disambiguation function of the handheld electronic device 4. Additional
features, functions, and the like are depicted and described elsewhere.
25 An input is detected, as at 204, and the input can be any type of actuation or other
operation as to any portion of the input apparatus 8 A typical input would include, for
instance, an actuation of a key 28 having a number of characters 48 thereon, or any other
type of actuation or manipulation of the input apparatus 8.
Upon detection at 204 of an input, a timer is reset at 208. The use of the timer will
30  be described in greater detail below.
The disambiguation function then determines, as at 212, whether the current input
is an operational input, such as a selection input, a delimiter input, movement input, an

alternation input, or, for instance, any other input that does not constitute an actuation of a
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11 key 28 having a nunber of characters 48 thereon. If the input is

determ ned at 212 to not be an operational input, processing continues at
216 by adding the input to the current input sequence which may or may not
al ready include an input. Many of the inputs detected at 204 are enpl oyed
in generating input sequences as 5 to which the disanbiguation function
w Il be executed. An input sequence is build up in each "session" with
each actuation of a key 28 having a nunber of characters 48 thereon. Since
an i nput sedwera8davigppanmber ofichtratsers d8diecrenn. df thatinduessicteonined ot Ut to@nt of a

key 28 havi a, i 4 e e
w il be anblbgguldgus& k%ﬂl J;ale(m\/\%mgg% g%rgtgngws ?t il%f rrrﬁt H‘(tgewl#é t}i“'ug#%ﬁ
session is empi&decmanbeavh:@wnsges:snmatslmadyhnc&tdedn1n136)t An |nput sequence is
gradual Iy built ontheh el d. el tron| Vi ce

successi ve actuatiBH B mR‘é t%ﬂﬂet 2@5 %?Wgﬁn %rée&u&ﬁ m@béequf?cc?%ﬁ Y,
once a del itoividh maﬂumnblgudmhéaﬁo&dn akdn magx@nwdgmenpmesweﬁm istbhtd apési on

|stermnatedada ew, session. is.init ed. Each uf resul in froman
bt ust 1 on ofaghacstor TR Bfionor ek 28 Rttt AoberIE R

associ ated tdigdeeatd fhbutl s‘aqmw%tchw iyl adeede tup off BEleasd o6 AktubRIUSE alﬁey 28
sequence. Aﬁ@t he i np auen rows duri.ng gi ven session, the
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successi ve agliHiakdeRivelactlBory BF b AU #{&xrﬁ%ngzgv@&%ﬂ@q C%E&ﬁ&aﬂ‘y“ Bie a

representing a nost recent actuation o ne of e keys having a
nunber of t Weliekar npeids deteged duingnasy aivraresstorh 8w sgesion xad@te‘ematt@sl alde BYY r ent

i nput  sequeRGe, Wt Red ri‘f"aci:lll'ﬁ u?%uiﬁﬁé ﬁjo{?lnaélfgﬁlafgﬁrbgf]o@w of tHe lgzy% ?’?h%‘{lllfbte%e

di sanbi guation function generates ubstanti al'l
per mut at i onswotbet 'bfeth@Haxraazcﬂieﬂ&aﬁ@:lf&@f‘sﬂgﬂ&ﬁthm)sequmﬂhaaddedleo toe purr@s iyt

wer € actyat %quegcge%sr e ;:ﬁg Pe(auéncg ué \%se %HI‘ ng % a%wen gesm%n ﬁ?‘ﬁ@m l%tign

"per nut at’i on vari ous can‘resu rom:
char act er s 48noineanhallyds txmatied wktey:azﬂﬁacltuanbm efth byy ABhee. cand mpuit randias whtht he
keys 28 ver e act uat e d. The v ) errrut tions, of the characters.in th

i nput sequerf’Ce ‘al® eﬁ%qugmgd §a‘% gpe ‘%eijg 53 BYP SESIOAN &K, g’fofm?%énpé‘urrent
i nput sequeneguentd Biattempied toibe eiRtmBigsRed#s 4 Snit b;etheaimtrgmxuﬁon fipotionofith he
keys "AS" and "OP", the vari o?tsngperrm ations of the first 30 character 52

and the secdAt TREFHLE auatien Of TEABHOBHeYH t wo keys 28, when considered in
the sequence in Wrceh ctuhenkxqmsreg&smfrn amsuebed,aomawndafble or@f the' i 28 " AP",

ggg, ) \//A\Mq[ h r g@g@gtaacf{&gl%%hg tga gﬁwléq?ﬁtears 8 asmgne(? %ex%%e[ hr}s een acfdeg %E%E;.ng 1r?psut at

sequence within the current session, as at 216 in Fig. 3a, the disambiguation function

generates, as at 220, substantially all of the permutations of the characters 48 assigned to

the various keys 28 that were actuated in generating the input sequence. In this regard, the

25  “permutations™ refer to the various strings that can result from the characters 48 of each

actuated key 28 limited by the order in which the keys 28 were actuated. The various
permutations of the characters in the input sequence are employed as prefix objects.

For instance, if the current input sequence within the current session is the

ambiguous input of the keys “AS” and “OP”, the various permutations of the first

30 character 52 and the second character 56 of each of the two keys 28, when considered in

the sequence in which the keys 28 were actuated, would be “SO”, “SP”, “AP”, and “AQ0”,

and each of these is a prefix object that is generated, as at 220, with respect to the current

input sequence. As will be explained in greater detail below, the disambiguation function
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i nput sequence. As will be explained in greater detail below the

di sanbi guation function 12 seeks to identify for each prefix object one of
the word objects 108 for which the prefix object would be a prefix. For
each generated prefix object, the nenory 20 is consulted, as at 224, to
identify,, if possible, for each prefix object one of the word objects 108
in the nmenory 20 5 that corresponds with the prefix object, neaning that

t he sequenc of. etie repre e e prefix object u be gither a
prof  x lof St4k8 % HEHEM Pecr T T oBEdon 0B LB abiseBa OF St e AR e

i denti cal obgcﬁ\h@mgégp@ﬁy of the word object 108. Further in this regard
the word object 108 t hat |s squght, to be identified is_the hlg#

frequency wor d BbFedy sepsspted migHK ‘i’téecttﬁ’é %P%%fﬁb?(bl&%lf’?lﬁﬁlt? fetdlort?sdlks to
identify H&&uwﬁﬂao@mi@%ré&%ﬁr&ﬁxoﬂj&t%ﬁéwﬁ@%@éo 5 10h e @e afdmorphy ect and

that also is associated with _a frequency object 104 having a rel at| vely
hi gher 5f r ékthesresspands eféthtthﬁameﬁmbmt vRaling helths seanensn of lepys depresenigd by

assoct at ekl R ald:aPesl o 0L sor GaRATI okl b of X
e I n t

obj ect. | not i S regar at the word ects 108 in the generic
word |i st s@&tmﬁeﬂy glermahtq the @ng@m oleidie |W9f‘éiab180ft 1:9& prain &isTeEsHIAg wit h

the first o\Pﬁ) @%ttl%% S A s é’oql” Se 1%1%&}%33 qlfthg %trﬁé ﬂ@tﬁcgf wérﬁ%bﬂ:@% fogt abl e

assom ate I nc wor ds” such as
" CODE", (B@aﬂ\ris,, m@@m&u@aﬁmﬂ\ﬂ'ﬂnctwnds@h@ ttblli?leltiff)etb@nmrngbJ%owgt héhaé]uant ity

of wor gna 2 ,@gstpanql%h% g‘%é‘t %Yetcg%r\ll’cf&at eﬁ%cﬁls a%&l;lﬁte I8, éjﬂéﬁ.xeh@%b‘?e

addltl EPude <us es w vvord
or gani zedhbying prrefiixatg highat fraqenthrdee dtmarwgztcé rtise oizhcxnﬁe@lelnw blipgjs ﬁO4

Cont i nui ng onwar,d he fore exa data tabl e
ool bdon esgre Sod e orhotSy i bRERS D8 B R TR S witt e Bl 2T G0k
tabl e woul d adduﬁ n@ﬂaéalml thid fegdrddiRatGREwOrd $B)éces BIsbindhd gerfesiblvesd tist 88oarel

obj ect s 108c ng.wth the nost frequent.l ppear. ree-|letter

oref i xes. SEFTliEgE IZ%xlalrd%tabﬂ% e e G5 B ks ?ﬁy%f’ﬂ‘so

inclugde awotdMFs l;hk?stéikaé ahd abth @am@mo@ate&:% tHdprefiat- @Ot aluld inkfuda ali wb- dat a

table includes nmore than the predetern ned 25 nunberv?;q?\gﬁ{?d %F’ﬁ(ﬁts 108,
d

for exanpkhe Hogs sy %Sy ‘SDB56CQINe, LMY RIGARON e Fher

sub-dat a h 8%, quakhsh) RSvdR OB ec%&emsraaﬁlhza%gi ARG BYlel eheaddiOuibld Bky er
prefixes. |s noted that the aforenentioned uantlt of 256 of Ehe wor d

obj ect s 1@@%@@@%@\4@5 syh-daia tathes withiat ‘ébltchﬁtﬁférqbo‘,f‘&FS ge P1BaRiZehRY be
stored wi Fp:'ﬁQesot'ﬂQt Ly e%%afagtgrs@? r%’ iA8n }?‘Cegﬂtﬁfuﬂ%l Nswva Wit Rt foregding €ach

prefi x object 1s soug use 0 | entl correspondin mord
obj ec®0 108xangmiel if the ‘m’t@@a@bt@hecmm &tingianst, 17@01@5}@:256 wordpghiecty HiS,

SZE : :E ZE: fhe (Ed)” lagtact%lg %&%ﬂ adﬁ'tlgﬁfﬁlyaﬁhu% OBQ ®r V}Q&Q ABIaG! SbkORf IWbrd he AP

objects 108 corresponding with the most frequently appearing threc-letter prefixes. By
way of exarmple, therefore, the “CO” data table may also include a “COM” sub-data table
and a “CON” sub-data table. If a sub-data table includes more than the predetermined

25  number of word objects 108, for example a quantity of 256, the sub-data table may include
further sub-data tables, such as might be organized according to a four letter prefixes. It
is noted that the aforementioned quantity of 256 of the word objects 108 corresponds with
the greatest numerical value that can be stored within one byte of the memory 20.

Accordingly, when, at 224, each prefix object is sought to be used to identify a

30  corresponding word object 108, and for instance the instant prefix object is “AP”, the
“AP” data table will be consulted. Since all of the word objects 108 in the “AP” data table
will correspond with the prefix object “AP>, the word object 108 in the “AP” data table
with which is associated a frequency object 104 having a frequency value relatively higher
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will correspond with the prefix object "AP', the word object 108 in the
"AP" data table wth which is associated a frequency object 104 having a
frequency value relatively higher 13 than any of the other frequency
objects 104 in the "AP" data table is identified. The identified word

obj ect 108.and the associ ated frequency object 104 are then stored in a
result register that serves as a result of the various conparisons of the
generated prefix objects with the contents of the menory 20. 5 It is noted

that one or thaw &y of thpodsr Beguanky obisetstiRé iprtes AP odjte catde i identifiedor The x
obj ects for @é}mﬁﬁd fclf’éﬁjgzg%ﬁdah@%e"\&%&l&?d &S @3&{3}3 Ugc,sct 04 ai‘ed&@ﬁ 's{drﬁim'aﬂ the

menory 20. ects are consl der e orphan prefix objects
and are sepae:a;&tedegastst thtae:sbrms as ar reswt dfcthaivedousepmipadsdng of thsozesitsted mrefur e

use. In this,re ny or all of the prefix objects
can becone onﬁ%g% me nte?‘fsﬁ%rm%n azgge the user is trying to enter a 10

new wordsor, for Ieisam:nldethau dnetdianars,esr frasiblyi 8l ke jhedrafivd ob;jectv\miﬂ tegrefssponds
with the t he
20,

di sambi guat i? E’Wié*e%’ﬁ&f”hifﬁ ad‘é?‘eeflgﬂ%ﬂ’télgewgrgso%bef’t g(%m ’W(:éqeﬁgﬁ arnt | e a(% variants

shoul d be gefien pteEst. objeﬂtsafdiﬁihsﬁi&ediﬁbtl&rdmm réfex obed anflare sparafelycitated or
variants, the process at §8br F“&“ as .at. 230, totheat|f|C|aI ?rlant
15 process JEpPRPEESCIEABFS farpossplefugre use, dn Hiergedit: his neisdr %‘ﬁ‘éa%?ﬁ&’ﬂa 304

The di sarrbltgélafeﬁ% i Glh @Bcohltediphat @i dit Tefor iMBandd, tﬁ@ﬁser\zmylhgrto aiftyr z!Df t he
prefix objects in e result correspond w th what had been t he defa

out put 78 pried weyg Qiefoé@f‘i’iﬁﬁeao*ff ﬁt%‘éser Eﬁrméﬁ“t’:}"?@e@“dlpr?pm’f GoHresPaFfR AL t‘b] ect
in the resulf;qeudmapands with the previous default output, this means
that the current” | nput sequence corresponds with a word object 108 and, 20

necessarily, the Quceeoasiidas e obtaingsiat 2af.sbe é‘é@ﬁ@%‘ﬁé‘ﬁ&l&f“’%{“ﬁ Hetarmygess
obj ect 108 durjngs JiRePLAKLQY rfahé%ﬁm@ Wa bl R O ©rdér it u&emﬁe Q4T Bt

session. The next point of analysis iIs ge termne, as at 310, whether the
previ ous deffaulattificelitvpriantswetbe pragesst ¢te’-2(3ebra%ﬂhﬁs‘cﬁatf’m&wb@téhﬁs@fﬂﬁﬁlah‘@%@éct| on

g, b 1 Lot el B BV O ey 3 B Rt B, At 3P 1804 ©

Fig usse e event
previ ous defchsdrrtb1g11at1qnuﬁumml thet dé¢thraniness ed at BB, whghiranyicdrihd pelix, Obmts in

artificial vari ané%or@ésﬁgc\e\%jﬁﬁ Whagjl Had[ lt)een e ity outglitwwét?mq? ﬁla ec ?]{é the

mai n process at- 2 ver er m ne pr eV| ous
default out pwmwaiseyt ihgutr &€ alprefof oldect $@ Ithacﬂes@tncarn&mmds Wﬁhrthapteivtqusldafault
vari ants are ene ated

artificial R R Dy T NN
out put pous ﬂﬂa&ssﬁrﬂy the pehRuadeRils odButadsi @reshohded Wigh kewraabpf:t I%edmmg rent
the previous disambiguation cycle within the current session.

The next point of analysis is to determine, as at 310, whether the previous default
output was made the default output because of a selection input, such as would have
caused the setting of a flag, such as at 254 of Fig, 3b, discussed in greater detail below. In

25  the event that the previous default output was not the result of a selection input, no
artificial variants are needed, and the process returns, as at 312, to the main process at 232.
However, if it is determined at 310 that the previous default output was the result of a
selection input, then artificial variants are generated, as at 316,

More specifically, each of the artificial variants generated at 316 include the

30  previous default output plus one of the characters 48 assigned to the key 28 of the current
input. As such, if the key 28 of the current input has two characters, i.e., a first character
52 and a second character 56, two artificial variants will be generated at 316. One of the

artificial variants will include the previous default output plus the first character 52. The
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input. As such, if the key 28 of the current input has two characters,
i.e., afirst character 52 and a second character 56, two artificial

variants will be generated at 316. One of the artificial variants wll
i nclude the previous default output plus the first character 52. The 14
other artificial variant will include the previous default output plus the

second character 56. However, if it is determ ned at 308 that none of the

prefix objects in the result correspond with_ the preV|o s defaul t output,
it is next rabegshsalivgrivaH fgiele e peavioys default oyput plus t ?J'I%e et

defaul t outpyy had corresponded with a word object 108 dur| ng the previous
di sanbi guation cycle within the current session. If the answer to the
inquiry at 314 iBowgyeriif itjis defeiminedhatci8sthptynang of deepiefinebicsls igtthagegult

whet her the c%rn%%’ﬁoﬂﬁ swzgihetixgg}ekq g]yg It o¥fdst, g ﬁe){% hecd a5 f:tﬂn&et&%ﬁlﬂé”as hegause of

a selection 1np ave caused t he flag. In
the events t hahethdrghpprevibwudefadtf auput hod cpuespovalsd mith « Werdr F 0% fluingtpe

sel ection ' d ?wg&g&s@{m%\{] iGh &l @ﬁh%%éc&{e tgegggf ftﬁ@%sﬂ&f PRy at

returns, I n"process

det erm ned a:i1431&0txhatsﬂtlimeoqssaeytooda&mhafeaad 4t h&xwhmhermlmpmheus@émlﬁomt a

sel ecti on i nput hen fici vari ener at ed t he

othor hand. TS wedd 60 g8bbt phefuPertift ofRaRaoR R SRR & ol e iRt

yes, neani n@tttnlgadf thd@agr ﬁvmwsrezdeﬁaauhé pﬁuiopslﬁeﬂalﬂd ofPL WSPON dhe rasitlt hf a wor d
' 15 the c. put t vi ous default ou nblned

b t,
OPE RO hel s foietton it Ao aSitlal Desishiarrve. at B B e Do ST A8 2 B e i B o

then artifi Cﬂnﬁm prédebPd292 AHRWERAEIF at i6 faeteaﬁawa@a gakat tiklfrevibhd dofadih@itput
artificial gqunts are gener at ed at 31 he, nmet hod theH det ﬂé? nes, as at
320, whet her WetHBe Fadlipke sefretiomsButafign pitibciakvasispie etegeengraistty as of £ 16,01 -

processing returngy tiR%idk had i1 % dd@midda thRit ﬁsﬂ@ﬁt@&h@lmqﬁ@%at km@\yeg,, if
it is determned at 320 that the result includes at |east a first gre i X

obj ect, meanmAyiRthtet BREriRY éiﬁfaukt MUt Bahersiesrondert PEB Fowerd ovjgetPUaYitBr d
obj ect 108, i%@ﬁﬁéﬁh@at ih8 Iée"v%%aw?&nb& c%%ﬁm\é@%ﬁ tﬁencmm 1?113&%%& cdkdd tB' ci al

variant Is created ecl |ca prefix object of the result with

whi ch i s asseuieaprwd mﬁe&nﬁ Wétﬁiu@tn@)f/ 18&1 den antifigioh xeiiants wRcrepiati 4g8inyasAtghest
frequency valye anong the other 25 frequency objects 104 in the result is
identified, and the artificial variant is created by deleting the final
character fromt héftérdhnartifitieldvapinei iase genpretstl abAtb, thephetbddthen tetpinpinesaps at

R L
event thzi tBHE, s:petbﬂ fiatn kwyes2&it 233, nidoweevet, ANt tsviptamarsdcite2d B8 the segylted
thereto, eacpnc u'ﬂes at 9ORCE fu;s? pr%ﬁ:? 85 %Etelrneélrgné’\'{hl lthe Suitent mpu? sequence corresponds
with a word object 108, processing is transferred to 324 where an additional artificial
variant is created. Specifically, the prefix object of the result with which is associated the
frequency object 104 having the relatively highest frequency value among the other
25  frequency objects 104 in the result is identified, and the artificial variant is created by
deleting the final character from the identified prefix object and replacing it with an
opposite character 48 on the same key 28 of the current input that generated the final
character 48 of the identified prefix object. In the event that the specific key 28 has more
than two characters 48 assigned thereto, each such opposite character 48 will be used to
30  generate an additional artificial variant.
Once the need for artificial variants has been identified, as at 228, and such
artificial variants have been generated, as in Fig. 4 and as described above, processing

continues, as at 232, where duplicate word objects 108 associated with relatively lower
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30 generate an additional artificial variant. Once the need for artificial
vari ants has been identified, as at 228, and such artificial variants have
been generated, as in Fig. 4 and as descri bed above, processing continues,
as at 232, where duplicate word objects 108 associated with relatively

| ower 15 frequency values are deleted fromthe result. Such a duplicate
word object 108 could be generated, for instance, by the frequency

| earning d i r in reat er .det aj el If a
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renoved fr . b e.the jficial variant will be assigned a
preferred g{%t%ﬂget?%%%oﬁlﬁé gﬁ? lé’?ﬁrdé’kj,ecfiiﬁééewﬁ}enmé‘ﬁbﬁgf PORAPH PE RS ?"Egc’f‘b any
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preference, i.e., assigned a réelatively nig gr priority or requengy, t han
prefix objaerhe agfed iodhe ewpmtset, plbeit pt positivas ef latisely lawerdtcqee@y valathanhe f | ag
has been s@y,pro@anhjag fhabhign US ' 3,56k G0k QL ERYL 1 6L Lasr

t hrough an prpr ess jsel ection in%{e%dt ro(grgh()bz%t;%t%e‘?%sa Olugﬁ' Iltr%?)ﬁlPsoof a
nmovenent iMGpRftarY {hersurchibadiép awificia) vaputts, 76they heonbded erented erehgadeieeked, " 20
meani ng t Bt t e SRI8G Lapt g 1 ef.aul refix untjl the end
of the seg’zfi; gn@ﬁif‘ O?t(iﬁ?% aé@édetr%r#l n%\qcf dgggﬁtﬁﬁg?ﬁg?ﬂ‘?‘ﬁ@}y [Shrﬁgy’l?& PF%et, the
pr ocedsi ngotwdcrssprily beeglveroa pabitiondipecfatixe, condseighal ofcldtielyHigRpricaly W | |

be altered, gl L. OVI as the default output 76 an output that
i ncl udes tFle iugﬁgygggag.’pﬁ%e ?%J(e%sbcj’ e}é r,e“wﬁet her it corresponds with a word

obj ect 108 or Ifsit endeterhiifiddc haht X ilanthe M4y KRitven egamdanihd tHab a WBgeta5t 0od
that the e.set 25 additjonal times during a session, in which
case the %{ea?ggg glgo t%?lel?l? W ¢ @‘Srog’ir%gbdm\ﬁﬁlﬁss Sflzﬁzté{nt NAY BrTeREh 11 dlipmaigh eaf t er
becones t bput bbekedVenttat anghit, Mk P déBultBliput VhEs @BRsi@dred B be SESREOM OF
unti | @no;nger. sg}l{iggt i on |$gut i S, ﬂet ected. Processing then continues, as at
248, £ al“Blitphe Oe spiccird dpriaph il ba e sigfplipredia yngil the end of the session. If

it is determined at 240 that the flag has been set, the processing will proceed to 244 where

the contents of the output set will be altered, if needed, to prov_ide as the default output 76

an output that includes the selected prefix object, whether it corresponds with a word
object 108 or is an artificial variant. In this regard, it is understood that the flag can be set
25  additional times during a session, in which case the selected prefix associated with
resetting of the flag thercafter becomes the “locked” default output 76 until the end of the
session or until another selection input is detected.
Processing then continues, as at 248, to an output step after which an output 64 is
generated as described above. More specifically, processing proceeds, as at 250, to the
30  subsystem depicted generally in Fig. 6 and described below:. Processing thereafter
continues at 204 where additional input is detected. On the other hand, if it is determined
at 240 that the flag had not been sect, then processing goes directly to 248 without the
alteration of the contents of the output set at 244.
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generated as described above. Mre specifically, processing proceeds, as at
250, to the 30 subsystem depicted generally in Fig. 6 and descri bed bel ow.
Processing thereafter continues at 204 where additional input is detected.
On the other hand, if it is determned at 240 that the flag had not been
set, then processing goes directly to 248 without the alteration of the
contents of the output set at 244. 16 The handhel d el ectroni c device 4 may

be configured such that any orphan prefix object that is included in an
output 64 but tHethandhakbeleguinicdeicod way bheomégured syshtthatany e g, Thi s
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conpar ed Wkiindelubdarkaniiel hot BlvenidpalRdenzh R SU&BrdS UsREN U] s@ﬁ\pmn

prefix objects and/or artificial variants % reap gear | ater, as arents of
a spawned GFpHEROYPES fixmapfest ewheampredx obiests prcatficiphyargnisdikewiss wif ppt pe

expl al nedaIPﬁ!: WrredpbnddiBe %ﬁle£%qd IBRUL 108 @ﬁ&?%ﬁ@p@@d@d &phat Fl%%i% obftsbe an

operational |nput, processing then continues to determ ne the specific
nature of andércpléicaliveriants inmyube cwrdeersfpdrﬁc@SdeeiLtaS opnpasedi it riginged, as

at 252, i nues
2t 2545 p il SRS Mnct 10! ool BT 508 Bl ARUBE ERELAD ERRls ot S04
of the defmay teappper leicons Ferté of hepasmeoph@rprefis objetts andfor drefigiel drief.ect 108
and the asséocl 13L ed lfre uency obj ect 104 of the portion of the variant

out put 80 e derett e by the selection input, are stored in a

t enporary | ear 1if thg detatted inpgi is determield iag acrial doybe anrmeerfatia:galiilgauswqceﬁir@cessi ng
25 then re%urns to detecti.on of additional

det er mi nedeThEPnLues ¢ dStErrHRe the SPPGiG PatyIE Ogthﬁ peW'??‘éai u?%lﬁufgor m?ta ceeslslf |1tng
conti rpges IQHetBﬁrﬁth% & Fshetheithe eirer @591 QN selkcfi® ipitapedeaing conidmessti ng i s
transferr ec%4 At 254 the word object 108 and the associated frequency object 104 of the default
portion 76 of the output 64, as well as the word object 108 and the associated frequency
object 104 of the portion of the variant output 80 that was selected by the selection mput,
are stored in a temporary learning data register. Additionally, the flag is set. Processing
25  thenreturns to detection of additional inputs as at 204.
If it is determined, as at 260, that the input is a delimiter input, processing
continues at 264 where the current session is terminated and processing is transferred, as at
266, to the learning function subsystem, as at 404 of Fig, Sa. A delimiter input would
include, for example, the actuation of a <SPACE> key 116, which would both enter a
30  delimiter symbol and would add a space at the end of the word, actuation of the
<ENTER:> key 44, which might similarly enter a delimiter input and enter a space, and by
a translation of the thumbwheel 32, such as is indicated by the arrow 38, which might
enter a delimiter input without additionally entering a space.
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266, to the learning function subsystem as at 404 of Fig. 5a. A delimter
i nput would include, for exanple, the actuation of a <SPACE> key 116,

whi ch woul d both enter a 30 delimter synbol and woul d add a space at the
end of the word, actuation of the <ENTER> key 44, which mght simlarly
enter a delimter input and enter a space, and by a translation of the

t hunbwheel 32, such as is indicated by the arrow 38, which mght enter -a

delimter input without additionally entering a space. 17 It is first
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range of possible frequenc lues. 10 In.this.regar reguency j.ects
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t 0o 65, 535.or bhetIRIFApRRIRCH RREESEIsSblefRqlakgesiues. nuber that can be

stored within two bytes of the nmenpry 20. The new fre n object, 104
that % stored 3 fusHEeHdwiRaasy Picsliaty 8§ ByonAY ﬁl?fgg’?ear%%%e Jpe

frequency %éﬁérh'@y iMktichiaRgd B 2HRPBr 60583 f oHE ibx@huAn@hlchiepbsatts thei largeange,
particularly since the nhew word was 15 used by a user and is l'k‘:eel to be

used agai rmumtet that gentstorpcbyibia e byice glidaaseryBy ébt ThoRSW AL ROVEY t hat
Within a Q'Oﬁq&tqggtgredtiﬁ%eenev@%fhs%ta%% 9009 as8@eA dndtkSlufemiguangdaniove,

the absol ute frequency value is stored only for the trquency obj ect 104
havi ng t heviltiig Hesppérangfeurtyonoag-tlerd i this angs epagigudactyagnce the g9 weid Wase ot her
frequency ' ] .2 tabl e have frequency val ues stored
20 aselgercllg%%%és\?%gnﬁlelgﬂlﬁ%lpﬁ%?%g%gg?%&t.he af orenent i oned nmaxi num absol ute
frequency val Wéith Timtier regardatot feqquimbamatijdot d 84 ibis vited Hiat fadgue BEYR dBjtect 104
havi ng the_highest . fregu - W, t B | | G i@ktbra@f the
ot her fr egﬁbg?ig'valo%sj tg%tgalg%g%/ar?yeﬁh%ﬁmg%én@ ‘ g’tat 39% %%Flégg%cgﬂe_g?&ag r?eld ar
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e ens AR SRR T B R e A B, e
hi ghesip vakURrcehtagewaney nohigetd 104he Afbvanimigeall slayimsn chsqiete cmuey val ues
can be st Qsz;ﬁlg. WiI‘LQti 1ns, EJ;liftf:r identification of the frequency object 104 having the highest
frequency value within a given data table, all of the other frequency objects 104 in the
same data table are assigned a percentage of the absolute maximum value, which
represents the ratio of the relatively smaller absolute frequency value of a particular
25  frequency object 104 to the absolute frequency value of the aforementioned highest value
frequency object 104. Advantageously, such percentage values can be stored within a
single byte of memory, thus saving storage space within the handheld electronic device 4.
Upon creation of the new word object 108 and the new frequency object 104, and
storage thereof within the new words database 92, processing is transferred to 420 where
30  the learning process is terminated. Processing is then returned to the main process, as at
204.
If at 408 it is determined that the word object 108 in the default output 76 matches
a word object 108 within the memory 20, processing then continues at 416 where it is
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single byte of nenory, thus saving storage space within the handheld

el ectronic device 4. Upon creation of the new word object 108 and the new
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variant word 15 obj ects 108 had not previ ously ﬁen t he su

frequency | ebechisHye@pEr Senemey lepmingapsiatan c bt ge %f%“%{’f‘e S?ﬂ‘?&?’e’y t he

variant wor dg&@dnﬁfﬁhg Je@igthlexsthé tv%ﬁl@ vJoEH shi&et 108 SSHHRB GYsobiaRH Hichgendp bBRESB496,
and a revised frequenc oﬁ%ect IS generat ed having . a frequency val ue

greater thanweteaebtained ﬁeﬁiﬁﬂéﬁw lsmpingtdatabaser Hat I phadsiaisryy REQRGHRY
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t he frequencwhets) tﬂsﬂefélﬂﬂwpfcbabj@u$‘D&/ara?sthe)&am?anedfovd ttject 108 are experiencing their

first frequency learning operation, the revised frequency object 104 may, for instance, be

given a frequency value equal to the sum of the frequency value of the frequency object
104 previously associated with the variant word object 108 plus one-half the difference
between the frequency value of the frequency object 104 assoeiated with the default word

25  object 108 and the frequency value of the frequency object 104 previously associated with
the variant word object 108. Upon storing the variant word object 108 and the revised
frequency object 104 in the frequency learning database 96, processing continues at 420
where the learning process is terminated and processing returns to the main process, as at
204.

30 If it is determined at 428 that that default word object 108 and the variant word
object 108 had previously been the subject of a frequency learning operation, processing
continues to 436 where the revised frequency value 104 is instead given a frequency value
higher than the frequency value of the frequency object 104 associated with the default
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the variant word object 108. Upon storing the variant word object 108 and
the revised frequency object 104 in the frequency | earning database 96,
processi ng continues at 420 where the |learning process is term nated and
processing returns to the main process, as at 204. 30 If it is determ ned
at 428 that that default word object 108 and the variant word object 108
had previously been the subject of a frequency | earning operation,
processing continues to 436 where the revised frequency value 104 is
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frequency objge ety 2R 860501 BOATHE Dehelib SRYP NGl HARODAD whRidkARase, 95
typically has a trequency value that“I's of a greater magni tude than that of
the associ atledevier,etiaensciatdf Gequen®d obikett 1 (Hadblpined futm dha digqaneym ledeing
generic rd,list ol s reflects t u : ) i ng
dat abase¥£6 %agablas %’?Wlﬁal %I(?)asaa é"r@%"ﬁ n Fl)g/ tﬁ."'%ﬁssecfEél V\%]:F%é%g?%‘gttﬁ&%i@gﬂ?a#g atg ively
great er fregasesviateds fkquentihabjedtt 10at tharhad Seemobiatheth dicen ithe gankec gend tisic88or d

list 88. 20 It thus can be seen that the |l earnin nction. i ndi ,n
Figs. 5a and Bregt‘j?ﬁts %?Jeeréafb:‘fr? ng"eiﬁ’&‘/eéw eaﬂ‘é’%ﬁiaéarqa% é\élo?s xfnr?lgﬁllng{% gé%%h%%a
delimter i mpgll wosd cige@qoed relaani featédfadquenosamalue tigandc cthesvigevyuld hae ihor
each session, Additi on(?l,l é’g if the final default output is not a

user - def i nedMAEHHGAE ti#€8wor d obj ects 108 that are the subject of the

frequencyy | ear ni ng thdsUaatieOftcafigrt tHiRCicwng RBtRE! BditM8d Whireds. e ned 3bsodi at ed

with the default output, 76 and the . ) e . .
described above is generally not initiated until a delimiter input is detected, meaning that

learning occurs only once for each session. Additionally, if the final default output isnot a
user-defined new word, the word objects 108 that are the subject of the frequency learning
function are the word objects 108 which were associated with the default output 76 and the
25  selected variant output 80 at the time when the selection occurred, rather than necessarily
being related to the object that ultimately resulted as the default output at the end of the
session.  Also, if numerous learnable events occurred during a single session, the
frequency learning function operates only on the word objects 108 that were associated
with the final learnable event, i.e., a selection event, an alternation event, or a movement

30  event, prior to termination of the current session.
With further regard to the identification of various word objects 108 for
correspondence with generated prefix objects, it is noted that the memory 20 can include a
number of additional data sources 99 in addition to the generic word list 88, the new words
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Chat the acd B iR e St B PSORRL s Rt BrHEE ahd REgnigh FRg D,

for exanpl e, asmnﬁddatﬁaqu@ﬁbrlmhﬁemplﬂrp&ﬁmiplb e upkhed indyhi&D or ohé- f@ruﬂed:ﬂ izt er

input is detected wit espect to the portion of the, output having the
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If a delimiter input is detected with respect to the portion of the output having the
association with the word object 108 in the speed-text database, for instance “br”, the user
would receive the output “Best Regards”, it being understood that the user might also have
entered a selection input as to the exemplary string “br”.
25 The contents of any of the other data sources 99 may be treated as word objects
108 and may be associated with generated frequency objects 104 having the assigned
frequency value in the aforementioned upper portion of the frequency range. After such
word objects 108 are identified, the new word learning function can, if appropriate, act
upon such word objects 108 in the fashion set forth above.
30 Again regarding Fig. 3a, when processing proceeds to the filtration step, as at 232,
and the duplicate word objects 108 and the associated frequency objects 104 having
relatively lower frequency values are filtered, the remaining results may include a variant

word object 108 and a default word object 108, both of which were obtained from the
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entered a selection input as to the exenplary string "br". 25 The contents

of any of the other data sources 99 may be treated as word objects 108 and
may be associated with generated frequency objects 104 having the assigned

frequency value in the aforenentioned upper portion of the frequency range.
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i S under staad@ defeated baat Dus types of novenment inputs can be detected from
the input device 8. For instance, a rotation of the thunbwheel 32, such as
is 20 indi catBdP5yreeHd: Hrisgwdgatosd thatgvarious épet of proweindat mprsvewet | nput

| d e eTitkEs. a rotatio G oNBUE o 5
as coul d ddaricaqton@iteqRn®tictibies ;ﬁ'@g K8V (Ofhtiofbr pﬁ’rebﬁ"’%cqungugra%t‘sus 8. In

potentially in conbination with other 'devices In nput”app
the i4¥st dAdisatsh by eths petewa Stovidhiant, towdditprévide a movement input, as could the

actuation of the <NEXT> key 40, or other such input, potentially in combination with

other devices in the input apparatus 8, In the instance where such a movement input is

detected, such as in the circumstance of an editing input, the movement input is

additionally detected as a selection input. Accordingly, and as is the case with a selection

25  input such as is detected at 252, the selected variant is effectively locked with respect to

the default portion 76 of the output 64. Any default output 76 during the same session will
necessarily include the previously selected variant.

In the context of editing, however, the particular displayed object that is being

edited is effectively locked except as to the character that is being edited. In this regard,

30  therefore, the other characters of the object being edited, i.e., the characters that are not

being edited, are maintained and are employed as a context for identifying additional word

objects 108 and the like that correspond with the object being edited. Were this not the

case, a user seeking to edit a letter in the middle of a word otherwise likely would see as a
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detected, such as in the circunstance of an editing input, the novenent
input is additionally detected as a selection input. Accordingly, and as
is the case with a selection 25 input such as is detected at 252, the
selected variant is effectively |locked with respect to the default portion
76 of the output 64. Any default output 76 during the sanme session wll
necessarily include the previously selected variant. In the context of
editing, however, the particular displayed object that is being edited is
ef fecti vel xy:WI ke 64 axmepius abjetts thahbeat hﬁ%acwerreaemézianp%mb@ﬁ albprecders edthel n thi s

regard, etcpgé %9&1\%& s'i %‘ ﬁttﬁ'ggbsg ar ‘?E&a %ﬁmﬂg s&gh o%wx? Ch ciﬁﬁfeg&gng’g'séted

i.e., thec arac not bei ng are mali’ntal ne are
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i ke that COLI espo t he i it case
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absence of® H@ WQEW%C@% %@H&@L@fmgﬁp op R eﬁfﬂﬂ’éﬁ Sneles ar2"r0teefr| X”obj ect s
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keystrokes of e object being edjted woul d have been rat ed w wor d
obj ects 1081 s chRSHETS R en BT i BOP 48 Bovh BOHOHATAG b P77 e Hew

prefix objRpieed ottlthe Qfpiseh could significantly change the output 64
merely upon the editing of a single character. By . maintain

th
charadlers cur FeHe BreseRt erreniBy ebpoBeenpidbs ?@@helgﬁéchﬂﬁ‘Fﬁ%"gg 4 B‘S‘hl% o'? Ler

char act er 1.R8m&eM %t 24 NHAE Hﬁtlﬂgﬂ'fﬁs th@séi'e%ﬁBn ﬁ?ﬁt ARER i eBaa| dsyateddt a
word that is depicted on n the present exerrpl ary

enbodi nentthasfthe lhé‘lthén@weql@néteéémﬂg Pﬁ‘%lt &eﬁvﬁb@ dgterpmedl; asjag 263 dhat i 1ﬁ%‘H as at
252, that 1§ 'ﬁ@&&ne’nﬁr@ 11?th§§h1]§&ft 'eQé?nﬂlﬁ?‘éhbo@x%n{ bf #ng ndgdeldndif@dnicas at

260, that e Input 1S not a imter 1hput, and it is further

det er m nedieVIas 4dbe 0E3 remﬁamgtdperatlwpmnpui genarally s argoteptiont ofi thp GPELER Ehe
current. e h By VIGE ¢ e only
remai nriltsng)i{gggra |oﬁﬂ%%:yr§%ﬁﬂhe Q‘%@ ?ﬁf @?Q@%ggﬁggﬁtféﬁ O?L'[Ef]ig <DELETE> 15 key
86 of the ﬂmydaaﬁ&tanfoftthedkﬁylpadtpﬁms ddbtnd dette2f0. oAt dfis phiat, <DEPETESsingey 86,

the fi Pﬁ:&g %} avgrtll Snlﬁl(%ll ct}g?l 1}1&)11 cte%cyt PUL ! 2§4d?t 1%&1%1 de?e?mﬂ{[edzagoat @é this

poi nt, nt| I”"anot i nput etect’ed, as
at 284. | twhethet the medahmurtidierredd ataBziaﬂ th@&&ne amhetdmelrretdmempev\ﬂmmwrekmﬂect ed

Char act er ' MG FarT e a Breceit bR oeb, T et e B3t BRu ' 76

i's theo20 smases @S ptmlﬁrdemun@qﬂ@feﬁ@bt th@um@wm clexeepis thhappdshe c]lm&:iter
character i s the opposite charac e actuatlhon t hat Sgt%rfg&at ed

t he ke
Che st ChIRHEDEIARBEE GG Ehar BbIAGES Vogepe he contite

where learning data, i.e., the word object 108 and the associate frequency object 104
associated with the previous default output 76, as well as the word object 108 and the
associate frequency object 104 associated with the new default output 76, are stored in the
25  temporary learning data register and the flag is set. Such a key sequence, i.¢., an input, the
<DELETE> key 86, and the same input as before, is an alternation input. Such an
alternation input replaces the default final character with an opposite final character of the
key 28 which generated the final character 48 of the default output 76. The alternation
input is treated as a selection input for purposes of locking the default output 76 for the
30  current session, and also triggers the flag which will initiate the learning function upon

detection of a delimiter input at 260.
If it turns out, however, that the system detects at 288 that the new input detected
at 284 is different than the input immediately prior to detection of the <DELETE> key 86,
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where learning data, i.e., the word object 108 and the associate frequency
object 104 associated with the previous default output 76, as well as the
word object 108 and the associate frequency object 104 associated with the
new default output 76, are stored in the 25 tenporary |earning data
register and the flag is set. Such a key sequence, i.e., an input, the
<DELETE> key 86, and the sanme input as before, is an alternation input.
Such an alternation input replaces the default final character with an
opposi t e fPIR&FSSIERSPHRpeat g2 phete theppytas dHisrenngldn &e sithd spreeeiiong Melar act er

48 of the gefabbd oPikdUlavitl onlBEnRtd GhRakisOR, addrﬁ}b’éeséiﬁ% LoRALAAh&@Sa Ry,
u

sel ection input_ for purposes of |ocking the default output 76 for the 30
current sessi onf Qa0 BPisS thytiviparthe et progeps wpichps tiel dutpydjstasataé 2¢hean

| ear ni ng f ot dnQNHRENIs HRLRANIA: Qtorfhifls 'veg{m%eﬁﬁwi Wbt @mpdfht hforigfe turns
out, however, that the system detects at 288 that the new’i nput detected
at 284 s ditpitértshauld bramitiatesl. iRipgssingofdli addétiopapfungiontis irddatecfidro g4t t he

SDELETE> ksnlih s04 2BV BCSRRANG (EORLHDNSESH oitdi YISER LBBCBRM ditpe

determ ned e eit an o ati1onal i nput r-an i npu .
one or noreutpitadraiotter disdBy GndFpilec essesg gcdatarinmes sviidier eafriobthe variants al so

not ed that when i . ss reaches the output stage at 248, an
addi ti onal CO&@%%%?P@%??@%@%%Mi ch det erm nes whet her the variant

conponent 72 ofSpetifically, duispleterfitheghauatds e wihaibki dieedhrialr cosmsieng7bhas he

additigpal function.is initiated from 248 el emrent 504 o 1 0. 6.

ot ety oty et i St R slte8eiot 3L oBREY hembongt 2 bkt put
64 to the ihes ﬁispmyﬁ%ml?ﬁsml@gb%tmug_@gssl&is m@g&ag@ﬁm ?;ﬁﬁ?anv\b@ill | jheientOr2 fg@ﬂtiﬁgh_e .
varil ant onhent .S u .oe al.s ed. ecifircally, .1t | et er m ned,
as at 512, TR diHFeRt{isaFugHipn e&%@ﬁ@%ﬁhﬂ*z%ﬁa&sweﬂaﬁ%@ﬂ@gﬁdb}é%eﬁ%| ayed
during themeMidt@ns 1 eSsindRatidnl pdifeatvaani afidr WRIORPREREsIR rdl@Gs ab eadiin been
di spl ayed, processing continues at 516 where the new variant conponent 72
resul ti ng PPFsHHNE Lubowetend! washigingd ploH 2dhatitee variant seepree i @R s essi on

i's di spl ayRd-bebl WeBSbd Hurfah e " QlhN SeskiBn 2 ptREMDALH ML At 252520, after
whi ch processing returns to the main process at 204. If, however, it is
det er m nedletamieowhetbar thaeelonsed divee belmsondhn crreriaimpyopnd shey gpmpdiaisly
det or m me bt Repb e e S B P R i 1 °
i medi at el gpntimeewit §Us Whapsuthei warianingparponéni i 2aisphiedeted ravdnsdeageinaretoms, | f it
5 i ot oy S5O R RE BTN erbB WO ok I0h B BB @0 TRTRRTS ac”
at 2040 Holpeal time betiveeri the detrent mpue ehdathe 5adedintaty nrado@0inplitap sassl then the
?ﬁéween t hperecf:eye%l%g délrgg(l)]ﬁ, t engarjt.alq coim%éjnit ";}& ?sl Xot%ﬁs%Yaiyg ,Sanidn cl)JctesJiﬁsg 1Je§1§[§s than
to the termination point at 520, after which processing returns to the main process, as at
204,
Advantageously, therefore, if a user is entering keystrokes relatively quickly, the
25 variant component 72 will not be output to the display 60, where it otherwise would likely
create a visual distraction to a user seeking to enter keystrokes quickly. If at any time
during a given session the variant component 72 is output to the display 60, such as if the
time between successive inputs exceeds the predetermined duration, the variant
component 72 will continue to be displayed throughout that session. However, upon the
30 initiation of a new session, the variant component 72 will be withheld from the display if
the user consistently is entering keystrokes relatively quickly.
An exemplary input sequence is depicted in Figs. 1 and 7-11. In this example, the
user is attempting to enter the word “APPLOADER?”, and this word presently is not stored
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predeterm ned duration, the variant conmponent 72 is not displayed, and
processing returns to the termnation point at 520, after which processing
returns to the nmain process, as at 204. Advantageously, therefore, if a
user is entering keystrokes relatively quickly, the 25 variant conponent
72 will not be output to the display 60, where it otherwise would likely
create a visual distraction to a user seeking to enter keystrokes quickly.

If at any ti dur.i Y sessj on,the varjant,,conponent,. 72 i s, out put
to the o sp 0 btk oy Bulle) F e ERebRwen i B eS8 Skl el e as
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user consi fsk@oty. yTHeFir&ledttoRd “K8Y sdiRkARIs Methal fidENYerabloBjebiy1 1248” exeaml ary
i nput sequence is depicted in Figs. 1 and 7-11. In this exanple, the user
i s attehpt ?Sﬁ‘@"l%t?f? é‘i’?ﬁ\%ﬂci’ I@isgb 84" apprethadErothes Nrefat Obifst dlprésetdi §7 i s not
stored 24;dsbeidtbeaBRIBEYoRR 108 Fhfle e EORRSSIbHRI0ALIEALYI tiRed hRe " AS

b
key 28. Since the data tables in the nenory ZQJare organi zed according to
t wo- | et t er? Se@rngetalug geatephee ftas obthetfrrguensijiobipct b wseriatehwithi“Asy it 1s

keystroke gfi& aht aj\ﬁ%ditgéip@cgllﬂgle%' ‘9&%1(“ B8Rl Ghhide Whed W biahs %Jfb%ideg%mﬁé’ . The
first keystroke "AS' corresponds wth a first Ngramobject 112 "S" and an
5 associ at éfaly eypeindy oBjver of blikr rasfixvebiectashadrist hedr mpicly camplstj werds112 " A"
and any, assQgi | 104. i:le:fheu,fr : se(ﬁtt 04
associ 1aqt edl% %ﬁ%} %Ea?%gs{]og%%;ﬁ ‘fy"ruglgdég‘%?:“;? ‘va Slrjlg}p’gdr1 gzlﬁ'g P t}&e%ﬁa‘dﬁ %g)%/tmg?j t ehel
frequency obpwuétd1'0d’. associated with "A", it is noted that "A" is itself a

conplete word. A I rd is..al r oyl ded..a faul put 76
in favor of ot h%rﬁ%‘%ftlﬁé%g Jl”j eagtagaltuﬁ%%ﬁ’\d%m%g \&%?at C ge n%?‘et@%m‘gaﬁaét,s %Le})
r egar dl essdepfetaiss &eg. dt Schek tlequeivcybjuaB0° isAdsosanedrd, it is grogdedlas thddefadf aul t

portion 76 of e utput 64 i.s "A'.. I.n Fig.. 4. theyuser, h addi ti.onal |y
bt er eq ¢ rugs B8 B heliter s ndpi ohiel o et S mef B0 Bt B T
prefi x150bj @etkey Q' It & mltaiothar 1o ktompliryi‘S.”Ke@ B depicRe Hebetn thefided bnly ot put
76. In Fig. 8, the user. has again entered the "OP" key 28 and has al so
entered th&® %Cha{a"*@ﬁ§§ bS. It is noted that the exenplary “L" key 28

depi cted herei m isnShuaekASn R WstahCexaBiphOihst fhepdiotsl ififuts bive thiis f28 bagsuned
in the instant exanple that no_operational inputs have thus far been

det ect ed. deffstedes Hif delplt priput7 80 its “ARPIR] 'suchs gt iosld sastrserdor e Sifolardn t h
the word <MAPPlRE" 1T1d BRARFAPPX 19 ¥Blcted toifRRKE teRHc Y dhehtbsl RewdiBad in@@TPONENt
°8. aszomeléefa?ﬂst ;Iaorrltiénh% of the variant component 72. Variant prefix objects in the variant
portion 80 include “APOL”, such as would correspond with the word “APOLOGIZE”,
and the prefix “SPOL”, such as would correspond with the word “SPOLIATION".
It 1s particularly noted that the additional variants “AQOL”, “AOPL”, “SOPL”,
and “SOOL” are also depicted as variants 80 in the variant component 72. Since no word
25  object 108 corresponds with these prefix objects, the prefix objects are considered to be
orphan prefix objects for which a corresponding word object 108 was not identified. In
this regard, it may be desirable for the variant component 72 to include a specific quantity
of entries, and in the case of the instant exemplary embodiment the guantity is seven
entries. Upon obtaining the result at 224, if the quantity of prefix objects in the result is
30 fewer than the predetermined quantity, the disambiguation function will seek to provide
additional outputs until the predetermined number of outputs are provided. In the absence
of artificial variants having been created, the additional variant entries are provided by

orphan prefix objects. It is noted, however, that if artificial variants had been generated,
25



20 default portion 76 of the variant conponent 72. Variant prefix objects
in the variant portion 80 include "APOL", such as would correspond with
the word "APOLOQ ZE", and the prefix "SPOL", such as would correspond with
the word "SPOLIATION'. It is particularly noted that the additional
variants "AOCOL", "AOPL", "SOPL", and "SOOL" are al so depicted as variants
80 in the variant conponent 72. Since no word 25 object 108 corresponds
with these prefix objects, the prefix objects are considered to be orphan

prefix obj echs, fiRkty Wjubd haveCIhSIsP Nlidadorvyitefrenly ac favbH8! wach orpltan prefix
identified. I this regard, it nmay be dgm r.abl e gor the variant conponent
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112 and the assocjated freguency opjects 1Q4. Since the or n, prefi
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e
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or, for instance, a final three characters of any orphan prefix ohject.
The exanpl e &f urdhrstod chraritibe @reanl‘%2@Qlcﬁidﬁ‘éﬁ'wlqwoé&%‘ﬁfﬂcﬁvné?ﬁggh?rnent
an exerpl ary s g sty Rt haBih SPENNCERuR Bl i deghtme phannainare
under st 0od t lgedm pbjettHevingrtbe wrea®st logth de thenngmar Yhmetches e srme gyaditt ef s in
Lgnggthe?r 0nL%a%g{t%%t?ggﬁglirfgp;%iog&%ippéﬁxfotgﬁ%{_i on typically would first seek

If only one prefix object corresponds in such a fashion to a three character N-gram
object 112, such orphan prefix object is listed first among the various orphan prefix
objects in the variant output 80. If additional orphan prefix objects are matched to N-gram
objects 112 having three characters, then the fréquency objects 104 associated with such

25  identified N-gram objects 112 are analyzed, and the matched orphan prefix objects are
ranked amongst themselves in order of decreasing frequency.

If it is determined that a match cannot be obtained with an N-gram object 112
having three characters, then two-character N-gram objects 112 are employed. Since the
memory 20 includes all permutations of two-character N-gram objects 112, a last two

30  characters of each orphan prefix object can be matched to a corresponding two-character
N-gram object 112. After such matches are achieved, the frequency objects 104
associated with such identified N-gram objects 112 are analyzed, and the orphan prefix
objects are ranked amongst themselves in descending order of frequency value of the
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gram obj ect having the greatest length in the nenory 20 matches the sane
quantity of 20 characters at the end of an orphan prefix object. If only
one prefix object corresponds in such a fashion to a three character N-gram
object 112, such orphan prefix object is listed first anong the various
orphan prefix objects in the variant output 80. If additional orphan
prefix objects are matched to N-gram objects 112 having three characters,

(nen e, |SERUROION O 0l G4 SRR I L. RHER R LEILIY L fhoram
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objects 112 are analyzed, and the orphan prefix Lects are ranked anongst

t hensel vesm?nh"‘dt?é“élféﬂﬁﬁ tghoseent mputthedudangerien ’((eoﬁ e pRaut GeffieJuscy
obj ects 104 gphat Wehe mr@%@ésﬁaldvm tieNGolddeiipr i e Aﬁ%ﬁ”%mﬁﬁ bRk $ol12. It

is further noted that artificial variants can siml ar e rank ordered

anongst t HPsREPRadsinpysi kng been Netgetedn thbj dséand mrﬁXa‘PhleCttrﬂe Bigs dc fleasedot
freequeﬂﬁy QBLEBHS Wi he eVl de%uh;bge eéeeg ?gg%' tAL0G! ﬁrqugt%‘ﬁﬁm%}he " OP"

K In thi's circunstance, een in ef aul t
portion 76vaginit’ @t p tgeeﬁrawasanbelcdwecumm @qamﬁ)ims g»‘bqneecprefaﬁd@d]p@ﬁltismch as

woul d cor r [ I or to
the curr eriraen ] e AR S O S e PSR R
"APPL" suacif tixsdafoud pieﬁmrobpstp()m}m’t imdrﬂyesupp]wdlg"lmﬁﬁ’lp&cé ahgppasite algsamérng t hat
no operat t ad be ul. t ref in Frg
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As sudls, tddewhichsih ths chfréiti xbmpMéastiEALY 1sAF?G,_Eb tHab t}gaeﬂefeaieﬁdoraachrmﬁmiihe

current exa e i.s.gi.ven a preferred position. The aforenentioned
artificial¥ a%?‘én?‘}%ﬁédﬁ" is generated by deleting the final character of

the default pr @f}ﬂ%ﬂ@ﬂ@f@@iﬂ% ARG :Eiodn@ Ay oﬁgﬂp*‘ﬂi’m i:cﬂrds Sndpd 348 adkor@pposi te
character _48 of thg 28 which generated the final aracter of the

defaul t p&PIEFLIPSy LS fdsrrrewer@tqs’rﬁct 18 gomresppAfiag with t{lwoeh e eXEHHIE of

Fig. 9 iswiff theSmidittal of BR AlRLEWRAL URNEEvidLY bt Rutpuy 2APRDE Siol PnghPOLP" .
Furthernore, since the previous def aul t” out put APPL' corresponded with a
word 20  comresponds with a word object 108, two additional artificial variants are generated. One

artificial variant is “APPLP” and the other artificial variant is “APPLO”, and these
correspond with the previous default output “APPL” plus the characters 48 of the key 28
that was actuated to generate the current input. These artificial variants are similarly
output as part of the variant portion 80 of the output 64.

25 As can be seen in Fig, 9, the default portion 76 of the oufput 64 “APOLO” no
longer seems to match what would be needed as a prefix for “APPLOADER?”, and the user
likely anticipates that the desired word “APPLOADER” is not already stored in the
memory 20. As such, the user provides a sclection input, such as by scrolling with the
thumbwheel 32, or by actuating the <NEXT> key 40, until the variant string “APPLO” is

30  highlighted. The user then continues typing and enters the “AS” key.

The output 64 of such action is depicted in Fig. 10. Here, the string “APPLOA” is
the default portion 76 of the output 64. Since the variant string “APPLO” became the
default portion 76 of the output 64 (not expressly depicted herein) as a result of the
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obj ect 108, such as the word object 108 corresponding with the word
"APPLE", and since wth the addition of the current input the previous
default output "APPL" no | onger 20 corresponds with a word object 108, two
additional artificial variants are generated. One artificial variant is
"APPLP" and the other artificial variant is "APPLO', and these correspond
with the previous default output "APPL" plus the characters 48 of the key

28 that was actuated to generate the current input. These._arg‘ié%hgépw
vari ants &plectignninpyrasyo Ry Hiant HEnparPPiP ™ 190d siPsr ithinyar3st #1185 the

out put 64.3,25 1S 5RRPHRI $8BNa I Wbrll hjecd 108 NhcdGatistd: w%i OAPPIO AT ahdie
out put 64 "APOLO' no | onger seens go mat ch what woul d be needed as a

prefix forAPRPPSHMDERereatethes ahatificlal varpntkeAgdiiprally; pasede PRIV Hefagési red
word " APP <APONBY PR BREHohdbd I o MBI A0 08t BGHs nb he user
provi des Ié)@? ‘?&t‘?‘%ﬂ igngut, sglcr? as %ééosc‘r ol | iang W tthethe t hunbwheel 32,
or by &ct Uertgendp cheeseNEXice Wil t40 defawt ppriiohd6velr tharmutsk Gdnef Fiapbl.dheis 30
hi ghli ghted...The user te A oARd k8¥n The
out put 64 ag ltlglﬁagh acctw}lﬁﬁgggggp%‘gﬁggﬁ naﬂili %P@%g?S&H%e%%IS{OE%ngtari ng " APPLQA"
is the deftiitidl vadadts are FiGewh préferredipritionsid. fagimafetht Hbree atigplayed SthpRg

" APPLO' bec%le thgS default portion 76 of the output 64 (not expressly

depi ct ed KEFE “ds a result of the 27 selection input as to the variant
string "APPLO' Simadhsiuteat dpat s@uématin dterdxagpleARPloGer aoespondt wbrangspond

with a word object. 10§, the character stri.n " APPLOA" ; - were
creat 38 ad’q oé]refti ]qugcﬁjzfl p%?l}sa‘ﬁtt C m, ﬁ]ﬂgf?l%tﬁcg?q %t?engqltﬁlgetot ng cﬁpg\!}llpog%gdef aul t
of Fig. QwordB6letls 108yt avistieciied wer it dnsled fosi thé carrswrsdssilnj eTiat 108, but
now is no 5 longer _in correspondence with the default portjon 76 of.,the
out put 64 SBLe pP §rord pregtHO8 cHeRPERdKih T crrent inpuL §aRen tél CIREHEA"  and
"APPLOS" WeERiseh§QoneaRhatedl anPUR oédt i1 63 CAadidvakihedthsh aF ehe@honsity 20
preferred position in favor of the three displayed orphan .prefix objects.
Si nce t he ferpuplamenexisisat wedqbissted Of ﬁa‘{eﬁiémé%‘é‘hb‘loé&/‘sn"&asF%‘éﬁﬂs%‘gﬁ ‘?@{;onds Wit h

any 30 word objserd k0 Bonthides B, @Susf utiReteBRNOLicE QLIS Eniep tiRtWRAPT | NG
to find corresponding word objécts 108 are not executed with further

i nput s f ofAPRECAIER andswkenger. 2 dafimtiter énput. sPpew defsctinsy of thpelapiterggput
correspon pth the cu hRput GunckiHh liD ekt hRPUL S fhk wdrikew se
not corregggnéitevﬁntg% %tﬁyﬁmlg?%dqggjﬁe’c%hg%gdéﬁﬂgvolim.dli n?l t.he1 sear CII}I of t“ﬁéﬂ menory
20 for s{ARPHOAOERS duvs nabreirespirslcvish 208rd abiest 108 haaawy 8 48t ed

P oFe 0968 bl 108 B Qg5 -SSR0 RABR ARy 405 38 sbhiBmt ol
i nput 20 Upovordbedaeatiabodl, afonivetide bomdspendingnput frequency object 104 which is given
an absolute frequency in the upper, say, one-third or one-fourth of the possible frequency
range. In this regard, it is noted that the new words database 92 and the frequency
learning database 96 are generally organized in two-character prefix data tables similar to
those found in the generic word list 88. As such, the new frequency object 104 is initially
25  assigned an absolute frequency value, but upon storage the absolute frequency value, if it
is not the maximum value within that data table, will be changed to include a normalized
frequency value percentage normalized to whatever is the maximum frequency value
within that data table.
As a subsequent example, in Fig. 11 the user is trying to enter the word
30 “APOLOGIZE”. The user has entered the key sequence “AS” “OP” “Op” “L” “OP”.
Since “APPLOADER” has now been added as a word object 108 to the new words
database 92 and has been associated with frequency object 104 having a relatively high
frequency value, the prefix object “APPLO” which corresponds with “APPLOADER” has
28



after the entry of "APPLOADER', the learning function is initiated. Since
the word "APPLOADER' does not correspond with a word object 108 in the
menory 20, a new word object 108 corresponding with "APPLOADER' is
generated and is stored in the new 20 words database 92, along with a
correspondi ng new frequency object 104 which is given an absolute
frequency in the upper, say, one-third or one-fourth of the possible

frequency range, his re rd it is noted that the new words datﬁ?ase
92 and the f¥ e‘eat&leﬁl?y %éherﬁe It portinga e oothe AuEPUY 6 dit 4310y 0B EisaYRTIZRIPTE

t wo- char act egpiRk efc\pm@at @hicﬁ%ﬁésp%dy Wit tHeQesitdaoRsrdl Qs @I ZENe BRRARE C
word |ist 88. As such, the new frequency object 104 is initially 25

assi gned an \ét@@oiﬁﬁ%@%ﬂﬁj’eq%rysma%@fh uvordpdhiect L 6F Hge i siered ish éﬁaEFt ia the
frequency valdigc {ybid fist 88 ShdBler LS 15{?1?' dchHt?ﬂu\éact) léﬁtet"k%r&eg REtesHdh \Q’i?tll e

will be changed to include a nornma requency val ue perceéenta
nor mal i zefd ¢ wtiditienad rletiess {'GEZBYpxhichrmvéulé dpache Jetten| inethe vwctrchl“ﬂPOIﬁ&GIaEt’ a

word 30" Ap%ﬁ%%%géﬁgtpfﬁm@e&’ WAL b BB LE A6 R POBRRET. (o7

"L, '"lop". AlterpeiveAPRiOMRERNHh apomeacibe el adt;bed 6'asiealctmdr1d b étt erItﬁBat o]
the new wor ds t aba 9 asso i at wi t h, en ect
104 havi ng asc}eé}fjart t%‘f@" ﬁ% p‘fe?eaﬂ%(ﬁ%g \)’%l'lmﬁl pr? °‘f4?°éf &; Ogtg?lec i

whi ch cor r esgitngistande; the' 1&9811@%3&% Widisbe t7ggepeiPupotl ids@btiyned adislimiter s@iﬁufoal,ll t
portion 76 of the ou n or of varlat refi x ject PO_O',
Bhi ch_cof € ecthBE It b d0u g b s dodedt Bl Fhesalte it 1ARDE G
"APOLOG ZE" ge ﬂﬁ%@@ﬁdﬁt it ivad mags eH10ky ﬁ&%d i]rptﬁe ﬁ@@l&nbﬁle&tﬁﬁig@ﬁta@&s&%&ﬁ& in
the generic yvord |ist 88, the user can F§ “él continue t enter keystrokes

cor r espondi ! Il ferassogialedavitframevisehigauenay haping agplatively pighes fisgudngy
letters in t{guevditds SIABQL%%& thé %h&%ﬁ&m&m dRfBhder060bj ect "APCLO', in

order to obtain the word " APCL ZE" Alternatjvely, the user may, upon

seei ng the out put fsadddwa&teéqu of the gandheld Eéwtr@ﬁma@ewgeﬂeeflmﬁed gpngrallygn
affirmatjyelyjseb ecltn M6 KRGUnRRncR! 6f isxdé%'fthﬁgtthatﬁlﬁgc@ambigﬁaﬁdip RurRtion be

ci rcunst ance, the | earni ng functi on w Il be triggered upon detection of a

delimiter syspadled. For instnehevhapitds éq;}red:to i atmwor@diw@wmgégtmmaiw i h t he
character striRgelyAR guingérsc;nlfhethaﬁ Hﬂﬁ%gt mégj et érﬁr\% i AP chV\@ﬁemg% be
y ase

stored in the frequenc ear ni ng dat assocl ate WI t h a
revi sed freqfeewly onBjecompegant bavespapdingreitathe v@syom f@lﬁerthefqoeqnemwdlﬁﬂmbue

that is sinmijapl AP %gectag gwggss{n&qgg&gg ded GRY g\te n&pldésga%t)e% gfé%[{t@guauon

additional feature oni c vi ce
general 130 i _nfunqtﬁmeg:_i id@ead| erablse fari mstanet ancmdti-tapt inpst detsipreadsion sisten.t he
di sambi guati Rﬂer{tzﬂp\%h}, %ﬂte?emput interpretation systems could include a chording system or a

press-and-hold / press-and-release interpretation system. As such, while an input entered

with the disambiguation function active is an ambiguous input, by enabling the alternative
interpretation system, such as the exemplary multi-tap system, each input can be largely

25  unambiguous.

As can be understood from Fig. 12, each unambiguous input is displayed for a very
short period of time within the password field 120, and is then replaced with another
output, such as the asterisk. The character “R” is shown displayed, it being understood
that such display is only for a very short period of time.

30 As can be seen in Figs. 1 and 7-11, the output 64 includes the displayed graphic 46
near the lower end of the variant component 72, and that the displayed graphic 46 is highly
similar to the graphic 42 of the <NEXT> key 40. Such a depiction provides an indication
to the user which of the keys 28 of the keypad 24 can be actuated to select a variant
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di sabl ed. For instance, when it is desired to enter a password,

di sanbi guation typically is relatively nore cunbersone than during
ordinary text entry. As such, when the system focus is on the conponent
corresponding with the password field, the conponent indicates to the API
t hat special processing is requested, and the APl disables the

di sambi guation 20 function and instead enables, for instance, a nulti-tap

input interpretation system Alternatively, other input interpretation
systens cowtmiti Adleupiction ho thei hieplasyd tseaphisr 46 prqyidss sn gagpeisgpyy between the

press- a”ddd' ?u‘?%ﬁ%ﬁ L ﬁ*ré“ic!eyoﬂo FYHE Qe iR ChydiifHal1§ iAthe! V2 }}ﬁ‘&l €1 ed

with the nbi guat1 on unctl on active is an anbl guous 1 nput, enabl i ng
t he al t er rth¢ <MEXTnkeyr go @o @rqvm & yeleaion u;wh ﬂ%ﬂ&@h@l%)b@rﬁ’@ﬂ@waqmtq thet ap

syst em eaﬁ\gE)l(’PQ%t E@ nggoutlrgo t%e u%e? stlaﬁl H §, po%%nteﬁe ﬁg{v%xte(md

fromFig. gach Unanbi gaous 4 npu or a very ort period
of tin® wiithwith trmecpatssmer}dmﬁmgmdddra{g teah@nirg, Wheh m&p:leamedeomsa!ty bandt her

1 1 Th t 1
e P o ioRR g RGN P el Do B e o, TR0 e, BPANE el |

tine. 30 A&urﬁmhdeeme’ehﬁssavcﬁugs@cﬂefamd 7- 11 t he out put 64 incl udes the
di spl ayed graphic 46 ne % ower endd Pe va |antfco oneny

Chat the di spi Y Euee ABfAHTE STHPGHT. (it TaPrRBhear SHRPE st The
<NEXT> keyyfhBols 20 ®Bing dBRItE! JiQRISAF ay ivees oBjact TUS adebidnds kﬁhtt]lilﬁteﬂﬁﬁmy\/\hl ch
of the keys 28 of the key ad 24 can gﬁ actu ted to select a var%@n%q

out put:0 THBAt desbidep |ﬂ%ﬁ1gy8"fb° HROT Py %‘F%pﬁ?%ﬁ 48 SBieh e dudit aprey ®ati on

bet ween t hge, ﬁ%@%&glﬁ%y@ﬂf&rﬁl@@hs NEdquiRy i pNrhegrserXs «gbndwith the
Addi tional | t he user enplo t he <NEXT> key 40 to provi de a sel ection

i nput, t héZdSepotitiqn Beingibintend éetwéeetq flee hymisSeTsyRBY AEPRiet ndEEoRovi ng
the user’ SA&%{%%@\A%@E& effg!ﬁﬂlg tﬂ@SZX" /8y tieudARSlSt WekiSte Ani AW Brhegpect to
urrng text

t he housing 6 reduces unnecessary hand notions,
such as \AomambigewSéqudmefdthefhya %er needed to nove a hand to actuate the

t humbuheel 32 &né%\{a?ﬁletﬁl&ﬁor?ag dgésf étd%l’ é/ dhc':lucf’d n%\‘e?qu}b ¢ {4dsGhe system

can defect the eX| sténce of certarn s as being delimter
si gnal s i foffipthectishdiguation ﬁ@ﬁtmomlégpiocndee Mpﬂﬁntdﬂévetrwet defimitey inp® tsat
|ncludes th

in S5 |nput
one-of 1 Sih4 R e apt BR ANl o, o7 BRURELL hBn A Py
"ZX' " oP" suWetplibnt e the' Mmﬂcﬁm;mll otz oeh n@eldetmlﬁeq}ut mlt bt epartledt dfsetvvtwyphen
synbol dis d th reon,, l.tern yel ad of .typi ng he," key t he
user ni ght"‘g 93&3{0«5 Saft® 9@ @EJF %%ékff‘b{%@’gl(%gfeyd)e i°Cat ehlst it i Bhen.
20 processing by more narrowly 1dent1fymg what is desired to be searched.
While specific embodiments of the invention have been described in detail, it will
be appreciated by those skilled in the art that various modifications and altemnatives to
those details could be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arrangements disclosed are meant to be illustrative only and

25  not limiting as to the scope of the invention which is to be given the full breadth of the

claims apﬁ:ended and any and all equivalents thereof.
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15 Assum ng that the nmenory 20 does not already include a word object 108
of "one- off', the disanbiguation function will detect the hyphen as being
a delimter input. As such, the key entries preceding the delimter input
will be delimted fromthe key entries subsequent to the delimter input.
As such, the desired input will be searched as two separate words, i.e.,
"ONE" and "OFF", with the hyphen therebetween. This facilitates 20
processing by nore narrowy identifying what is desired to be searched.
VWi | e speci fIARI®odi nents of the invention have been described in detail,
it wll be appreciated by those skilled in the art that various

nodi fications and alternatives to those details could be devel oped in

| i ght of the, ovepahbthéeatdibamgsgating hﬁi@uﬁ&l@@hi\:ﬁheld&ﬁ@ﬁmﬁb ldgdriye havireg an
particul ar arrangenents discl osed are, neant to be |1 uPt h}e oni .and 25
not | i m ti ngPRI AR A AT R 2PN HR AP BIREPBHPAUMEAHP VS &' BRIEH FEN ¥ie 1 ul |

breadt h @f thGurakilyaéfMen ReRes aRd aaRMirafifydofirbquemiyi M@,émts@rddhﬁmmt the30
CLAI Ms: 1. agﬁne yad(,j ofgﬁ?ﬁanj{% guat i ﬁﬂ anﬂ’?nputql to a hapdhel d el ectronic

devi ce havi ngaee qbﬁﬁﬁtea%tpbea%ﬁaﬁ@cmt%we}htaﬁassoalﬁﬁsé RROCY QRIS MM ¥8%havi ng
a plurality o@][ec@bdoﬁﬁﬁ@mg Redrl i D arfdl ng%@lob}e}{tsofhel ia Uﬁ’gﬁﬁra‘ﬁﬁl ﬁ@lﬁx&mgrhd a

plurality of Trequency o jects stored therein, e ob ects each

bei ng associpdurality W inpuh memdsisc sl &Pé%fﬂ‘éﬁwbéﬁj}@&ﬂ,g % HyECeEDj ect s
conpri si ng ?19&%1(38@&&5 ShéRSnba QJIRISF% g@ ects, the input appar at us i ncluding a

plurality o nbers, sone the i nput nenbers having a plurality of
charactdfls assi gﬁe‘ulmghela@btguoudneplﬁtet hod conprising: 10 detecting an

anbi guous i nput; 69:?:?&&85'11@91@: a gw obiefc sRb S’%ggcy}nd?p%'gfﬁfl ?h %ﬁ(ﬂl%ﬁﬁg [}ﬁgwg with

t he ambi guous in enera r so I X Objects,
by; identi f)gemgatmngtrﬂub,bfoecsbmie helt the Mm@p@ﬁ@%dﬁhtiﬁ’m proedril obisk§ et or

if no word object orre e _pr i ng
an n-gram otﬁ(’kﬁ PHat’ g%o“ﬁ\’ﬂéfscpvﬁ ‘?ﬁ“’ﬂ? | %H%‘g%ﬁ% oré&cs{{%l&l 9% pi%ﬁ(r}%) ef(?l?/ni ng
a frequencytﬁ@ﬂgﬂﬂmﬁﬁﬁﬁ@ﬁﬁﬂgdeM@hﬁﬂheCmﬂmmﬁM§wﬁﬂﬂham@ha@gmﬁbﬁdct and
havi ng a .frequency val ue,. and as atln he, f al ue

prefix gé ect; r‘i% fainng 3 efishgY & stoctlﬁgé ﬁ?tgf%‘?(%gaﬁrggq glfmgte he? ?c%tgrﬁ t in
deSEegdl Pguqrad@g i@xfe]gﬁdfme% vilﬁ@@ﬂ@mycmaiggﬂe REfendyalbe Wlflﬁﬂhewdﬁh objzlet nd Thfe
met hod o aim urther canpris etermnin tata rt|c ar. prefix
obj ect and an |d8HPPFW@§°W8ﬂ&mgﬁﬂﬁgﬁgBWQ“fﬁgk@hﬁg“té%dmﬁﬁgﬁﬂng (#Hg
particul ar pr&héney valak 8Gbeidsd thettfiul t resul t.

20 2. The method of Claim 1, further comprising determining that a particular prefix
object and an identified word object are the same, and outputting the particular prefix

object as a default result.

3. The method of Claim 1, further comprising determining that the quantity of prefix
25  objects in the result is fewer than a predetermined quantity and, responsive thereto,
outputting as an orphan prefix object a prefix object for which a corresponding word

object was not identified.

4. The method of Claim 3, further comprising detecting an input mgrnber actuation,
. 30  determining that a selection input was not detected between said detecting an ambiguous
input and said detecting an input member actuation, and generating a number of additional
prefix objects corresponding with the ambiguous input plus the input member actuation
without generating an additional prefix object corresponding with the orphan prefix object.
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3. The method of Caim1l, further conprising determning that the quantity
of prefix 25 objects in the result is fewer than a predeterm ned quantity
and, responsive thereto, outputting as an orphan prefix object a prefix
object for which a corresponding word object was not identified. 4. The
met hod of Claim3, further conprising detecting an input nmenber actuation,
30 determining that a selection input was not detected between said
detecting an anbi guous input and said detecting an input nenber actuation,
and generating a nunber of additional prefix objects corresponding with

the ambi guous | AL oA of B M. FEIRSLAGE HARLED, ol 10N 95081 814 L1920

addi tional prefi ect correspon € ofphan pr

5. The net haeecanfl l'tiigastm sbumﬁa,esomemfu]haelan@mgas ybgecﬂsbmlgm the ff‘nrstsﬂnglhlstngmus:t; c
source and a secan I|n sour of the obj ects being
Tt he 1 sort bR ek Rl Seig U B¢ SR Erablns ity Bl BEPe BhfiisBen  ne

second | Bngubsti frefo whizes, 1aﬂd1f§m|g ﬁllil&he qR4TPYkghistlg , sobrck of ﬁastplh@guage @bjeect ,

identifying in the our.ce first ua ect

o T espond? (GMEPORT BRSBTS Hit ot ate] S aes ot Gy &
frequency olfjraGteqhenty Ralua, ;déﬂulfﬁﬁg fn' 18 b@ﬁﬁ&ixﬂgﬁhsﬁe,som@@%wom NMhghdpetddpcsecond
| i ngui stic source a second | an g}g ect corresponding with the prefix
obj ect, obt &PHFRGEENE FiEnERe ¥ faHiee A CSPCUN] @é@matﬁﬂa\ﬁeﬂ@enay soé&‘ahd

frequency valiigy adedotl Meficnsy {iﬁl'@et d&%ﬁﬁlﬁttﬁh? ohd §5the ﬁfs?ﬁ@r?ﬁﬁyy vaugdand the

10 second frequéncy value is | ess than the other of the rst frequency

val ue and t ecosd dispaency valyuénless then the othenef thel fire fremyenayevabiseandfthe srsond r st
frequency valyg.Rp dvatiJE 228 GARAng ft&@ Q)?l@ rﬁ\fythlg afi e fre?uengﬂ &R HRd 4l shay

further conpri'sing enploying as t rrst linguistic source 15 one o a
generi c wor dregpency valupew wor ds dat abase, a frequency | earni ng dat abase, an
address dat abase, and a speed-text database, and enpl oying as the second

| i ngui stic source another of a generic word list, a new words dat abase, a
frequency | éar ni Age duthabag €laimd, ﬁa@dw®$@xﬂm@&b@kwk@amdhﬁﬁspﬁmﬂﬁﬁbxowwe

dat abasqs 2Q..7.o o IR Noga Gfe G AlMvhyad HIADSE COMRLLS) RO, At GLab i ng, t hat

the quantity of pr jec Yhes 85t pre&eternlned
gquantity andddnemmbsseymdtdwwi oxt dambagwazid angplagngasithe sdcomnd hnl@msnp sefree

bj ect fi h di d
Cdent 1 11 ed SRSUEHLErEG el Lo BoR e e o i dRA D PR 1 x
obj ect for wadzeknc&tabas"emﬂipmpd&dﬁgxt\mwﬂas&bj ect was not identified in

descendi ng order of 25 frequency value. 8. The nethod of Claim?7, further
conprising determning that one of the first orphan

20 7 The method of Claim 1, further comprising determining that the quantity of prefix
objects in the result is fewer than a predetermined quantity and, responsive thereto,
outputting as a first orphan prefix object a prefix object for which a corresponding word
object was not identified and outputting as a second orphan prefix object another prefix
object for which a corresponding word object was not identified in descending order of

25  frequency value,

8. The method of Claim 7, further comprising determ'ining that one of the first orphan
prefix object and the second orphan prefix object has a higher priority than the other of the
first orphan prefix object and the second orphan prefix object on the basis that a final three
30 characters of the one of the first orphan prefix object and the second orphan prefix object
correspond with a first n-gram object having three characters, and outputting the one of the

first orphan prefix object and the second orphan prefix object at a position corresponding
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prefi x object and the second orphan prefix object has a higher priority
than the other of the first orphan prefix object and the second orphan
prefi x object on the basis that a final three 30 characters of the one of
the first orphan prefix object and the second orphan prefix object
correspond wwth a first n-gram object having three characters, and
outputting the one of the first orphan prefix object and the second orphan
prefi x object at a position corresponding 32 with a higher frequency than
t he ot her ofwitlthe }ﬁghesfre@repb;amaprtba‘ btheobf detfirainaplidaeprafec osieet and phasecpndf i x
obj ect. 9. Th hfod bof Claim8, further conprising determning that a
final three® a(?H’é‘fBi:cE ¥%t of the other of the first orphan prefix object
and the second orphan prefix object correspond wi th a second n-gram obj ect
having three char, cter determnjng that the fir nN-gram object Jis
associ ated wi'th @*Efi gal“?r &t %Fﬂ’éhd’@ﬁ’é’?m%j ‘é&m‘ ﬂb” fﬂnﬁéﬁhree
frequency vaéhuﬁcte@%f%emﬂiur ragth% adt omfan% e@t £ ge@asrwrpﬁaa pREEBQbj &t ed
with an associated second f requency obj ect having a secon ency

val ue, and dOEERoRAVAY & Sseand nrgramipbieet haﬂng ﬁh@q&éﬁégierﬁ,ade@ém%nggth%éb%ﬁr% han
the second fr. RGNtV Al &&@ocu&&i Jﬁ%ﬂ%é&gﬁt&f fifdd "ﬁ'egﬁe?lcy WPl Uakihen ﬁrst

conprising determni.ng that a final character the first orphan .
prefix obj ecﬁeWWegﬁoﬁddWrmleg ﬁh&tsﬂlensegﬁlainnﬁﬁrec@bJMVlﬁ ragsociafigsl oHthr akt er s

and bei ng asaocialed, dtfﬂ‘,qg 2%?#8& lﬁbﬁgh s'eéo%td feﬁt‘?ﬁl‘df 0¥, 3Rk E&Emﬂﬁl\é%?l&t ne

first 15 frequency va nin at wo characters

second of(phathe firstfiequontyj wdte is gl@anee@pmm& swdnﬂ fimqewcovaua- gr am obj ect havi ng
two characters and being associated with an associ ated second frequency
obj ect having a second frequency value, determning that one of the first
frequency vallue drig mb@%o@dﬁdxﬁ Fieanélfm%evaﬂom@ninsg geeatieingt thana tfimal dvder of

the first frequenc | ue an fre ue e, and .output.ting |
whi chever ofﬁgﬁ’@ e%oﬁfltﬁ?g Stg ﬁ’r 1t’{e‘f 885‘%339“5;%‘1Pﬁjg%s%%%ﬁh"bd%ﬁ%ﬁ“%ref| X
obj ect wi th twhidhBrattersass Bﬂh@hﬁdmitb&wnﬁraﬁ asocitfeé fitst fisfuchteohjen hyviugh fiest and
t he seco f uency, val ue at_a i corres di e
frequenc{}d ré?ﬂ%ff %e‘%et%?“rt‘??eﬂ’%ar pal g‘i”?)ﬁl%?ﬁaW%‘%OEe ?‘Ej\é\gfrpgwrefl{“g&%%cond
or phan prefi a@rﬁ@oaatmth?@se&and B BljbR thathg Gvabiardders bl bdey assovided sithg

determning that a fjnal ree characters of the first phan prefi
obj ect and aa"ffi‘sﬁ%ﬂlat?qﬁeé%” eausRay biechhavipgea §@eﬁ%&eqwi§h‘é@ %#%?Fﬁn’&sjt@ét

each | ack a &RIJFFERPORORREEMvEIRIe 3R DreGERIN FREEGLy PAME RGrdabh @Rin th@h@Gifer s.
30 12. The nmethod of d ai m?, further conprlltégl ngyout put%tl ng as.an out put a

def aul t out pilie firsh figquengavslanindghe prsend frgueger wipe, a@ﬂmlﬁmﬁ%w&e‘&r Af GRer
priorityyd hag:st HenaBskmnbb; Q4 bitihe QBcond orphan prefix object with which is associated the

one of the first frequency value and the second frequency value at a position
corresponding with a higher frequency than the other of the first orphan prefix object and

the second orphan prefix object.

25 11.  The method of Claim 10, further comprising determining that a final three
characters of the first orphan prefix object and a final three characters of the second
orphan prefix object each lack a correspondence with an n-gram object having three

characters.

30 12, The method of Claim 1, further comprising outputting as an output a default output
and a variant output, the default output having a higher priority than the variant output on
the basis of a correspondence with a word object or if no word object than an n-gram
object associated with a higher frequency value than the variant output and a language
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the basis of a correspondence with a word object or if no word object than
an n-gram object associated with a higher frequency val ue than the vari ant
out put and a | anguage 33 object to which is assigned a preferred status,
outputting as sone of the default output a first prefix object of the
result, and outputting as sonme of the variant output a second prefix
object of the result. 5 13. The nethod of Caim 12, further conprising:
detecting a selection input as to sone of the variant output to provide a
sel ected varddt to 98IcBGE heagnéa prifited HEARE bupetingtd ame efehedekilhguiaunanber
of additional prefix obj ggs corre;gﬁndiqg W t h thef nbiqguotust %S ingu& and
the input menfél PEEEE PRISCOAL thy tpsply pad, PuPUliRR B8 SERRIC g?ee\{ OBy B 2 Secon

corr espondi n%reﬁ‘i&lﬁ}e&t*&?th%%sﬁﬁﬁ ed variant and the input nmenmber actuation;
out putting sone of 'the additional prefix objects in descending order of
frequency value; and outputting as sonme of the default output the

particul arg adgj ti | mAE&E dPE18 ©C kurtherll Rmbfisinghe method of Cai m 13,

further conprising detecting as the selection input one of a scrol] of a

t humbwheel of the detrsting appestionizpusse taspnae plithe ivarans PuRUQEXYYds gpglected
menber of theviﬁgyt apparatus. 20 15. The nmethod of C aim 12 wherein the
anbi guous inpuatr I'ficl udes a nunber of input nmenber actuations including a
term nal input nendsactingsniapitonendfer acteadiond nal i nput  nenber having a
plurality of characters assigned.ther : k8 1110 ting
an al ternation inp%ﬁnerﬁén%% ot "f%@%ﬁ‘%"ﬁ”ﬁ?@%&%ﬁgﬁﬁg@&%&?ﬁH“.ﬁa %nél?%ﬁ%l
char act er jEor mpspadcthe thpwi tbmbercharntot, erpadisslagadititidne! priefix obiest sraiesgonging
menber; 25 res sive to sai efectin n_alternation input, outputting an
alternate out‘ﬁﬁg ec%ﬁ?@@ﬁ?ﬂ‘?ﬂ??{g”éﬁ ‘tnﬁmtﬁ%eé“ eﬁﬁftﬁﬁlgﬂs i nput and having a
subsequent ter m naputghas@eer ofithe addian! plefik lbdjebtmiit Haskertdargnirded ofdhauersyyer

t he subsequent termnal character corresponding wth another character
assigned to tH&YG@P%i nal i nput nember. 30 16. The method of O ai m 15,
further conpri si ngoutpulBtERlsoRd oiheUBRGI bixputtheprialaradditedal prefix oBjkct.

generat i n<I:; a nunber of additional prefix objects corresponding with the
anbi guous I3

14.  The method of Claim 13, further comprising detecting as the selection input one of
a scroll of a thumbwheel of the input apparatus and an actuation of a <NEXT> input

member of the input apparatus.

20 15.  The method of Claim 12 wherein the ambiguous input includes a number of input
member actuations including a terminal input member actuation of a terminal input
member having a plurality of characters assigned thereto, and further comprising:

detecting an alternation input as some of the output including an initial terminal
character corresponding with a character assigned to the terminal input member;

25 responsive to said detecting an alternation input, outputting an alternate output
corresponding with the ambiguous input and having a subsequent terminal character in
place of the initial terminal character, the subsequent terminal character corresponding

with another character assigned to the terminal input member.

30 16,  The method of Claim 15, further comprising:

detecting another input member actuation;
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i nput and the another input nenber actuation, a particular additional
prefix object corresponding with the alternate output and the input nenber
actuation; outputting sonme of the additional prefix objects in descending
order of frequency 5 value; and outputting as sone of the default out put
the particular additional prefix object. 17. The method of C aim 15,

further conprising detecting as the alternation input a deletion input and
a reactuation of the termnal input nenber. 10 18. A handheld el ectronic
devi ce conpri sing: gghePkiAE 8 DaAberWRhddifidhal pefifObjdctPERRESTHAIng vith the RUbiguous
apparatus; an output apparatus, and a nenory having a plurality of objects
and a routineimwpraad thaeeibar inpHe Membeniprbgtias dopubewlar piditional wgefix object
plurality of | i | [l ncy objects,
each | anguagecgtg‘j%gct ée)?irﬁgﬁltggggg?%t etglltvl%lnEl ?'ﬁicé%p lgtsxzseg%?%{%%?ﬁ equenc obj ect
and the | anguage objtpuitisg sonpei be ﬁ@iinlp@ﬁ}i@(bithSéhdewﬂlgiimrgbﬁ ueRdie

i nput appagat '#r%lu;%-%l uding a plurality of input nenbers, at |east sone of
the i nput “nmenber’ Havi ng a plurality of characters assigned thereto; the
routi ne bei ng adapbegluttiog eketoertof the dafabit gutpuisthé pasticularadditiong) ereéixatbgca nunber
of 20 prefix objects corresponding with the anbi guous input; the routine
being further adapted to generate a result by, for sone of the prefix

obj ects, identli7f yi Mfe et chbidipiects, tinatier compadpp detsctinigtdd thd eltgpnaionxnmlyject
or if no word bj ect corresponds with the prefix object then identifying
an n-gram obj éielt%u{’rh’é‘?“t 08 pres Bk HTAY ”ﬁﬂ”éf“iegil%B‘]bj ect; 25 obtaining a
frequency jgbj ect associated with the identified | anguage object and having
a frequency val ue, and associatjng the fregquency value with the prefix
object; and tfe r@ﬁ?ﬁ“ﬂ@?‘g%‘%@“%di&ﬁ‘?"e@“ﬁ%‘s%f put sone of the prefix objects
of the result in descendl nbt 96608hg &brob&8or 5@&}4%%5&%@%,%0@ ogpratad, and

therewith. 30 19. The handhel d el ectroni¢c device o aim 18 wherein the

routine i s adapgeeerry bavipge puraligsofahiesisepdit rartiaesiael thestitput and a vari ant
out put, the defaul {,QutRliy J13V¥iRd i&ld@i‘ir%@ﬁiuxhaﬁlgﬂt 9f|f IhfghakdahedidEndVAbhuddiy of

output on the basis of a Correspondence wt | east _oné of a [anguage
obj ect asdéci dteadensy tobiegtshpaghdpngupgeqeliens \peingl aseooiaech withanaspqciaed Bedusaey and

a 35 | anguage,phi satnd BnARLEbiLE ARDHIRE hofd PliskSITuGloaindiidss; t he routine
o ~out édefau out

bei ng further adapted t put as sone of the ut a first
prefix object of t e inpetapparatig inchuding poturaldy 6 iput members, at least some of the

input members having a plurality of characters assigned thereto;
the routine being adapted to detect an ambiguous input and to generate a number of
20 prefix objects corresponding with the ambiguous input;
the routine being further adapted to generate a result by, for some of the prefix
objects, identifying a word object that corresponds with the prefix bbject or if no word
object corrésponds with the prefix object then identifying an n-gram ocbject that
corresponds with the prefix object; .
25 obtaining a frequency object associated with the identified language object and
having a frequency value, and associating the frequency value with the prefix object; and
the routine being adapted to output some of the prefix objects of the result in

descending order of the frequency value associated therewith.

30 19.  The handheld electronic device of Claim 18 wherein the routine is adapted to
output as an output a default output and a variant output, the default output having a higher
priority than the variant output on the basis of a correspondence with at least one of a
language object associated with a higher frequency value than the variant output and a

35



of the variant output a second prefix object of the result. 5 20. The
handhel d el ectronic device of Claim19 wherein the routine is adapted to:
detect a selection input as to some of the variant output to provide a
selected variant; detect an input nenber actuation; generate a nunber of
addi tional prefix objects corresponding with the anbiguous 10 input and
the i nput nmenber actuation, a particular additional prefix object
corresponding wth the sel ected variant and the i -nput nenber actuation;
out put sone iaﬁguhg@olmbd tot whinkals apeigfeil X podfjrecitstatisnthd estien deing ﬁnﬁ‘deadaptfed to

f I d f I I
adaittondl pregs BBl e T o8 ol b B P st OB bR o

18 wher ei n tdfehavaridntala@ech Secafi®preeatjegaf &d résitto a generic word list and a
frequency | earni ng dat abase, wherein the word objects in the generic word
list and the associ ated frequency objects are inviolate, while the

frequencys objeect srha hamiheRiteRd (rvhit Dei O \EMif 1BDIIRESS tHetobtiR if ARgKensY
| earni ng dat abase, 20 nay change with usage of the correspondi ng word

object. 22. The Waﬁa%@|seie@}0@clpw§rﬁ8cw@me e verigit AuiHt \ip FSiGE 3SRECET t he
wor d obj ect sy,giahy. reside in both the generic word list and the frequency

| ear ni ng dat abase. 25 23. The handhel d el ectronic device of Caim 18
wher ei n t he wor d dsipleastispud memberagiugtionsd i n groups and a one mord obj ect

within a group t %gher&@% eﬁ§is£ffaItﬁ>I1Q refid &Qgéﬁ'reggérgl%g \IOItII n%IOQI‘:IeSt

frequency val ue the highest frequ ncy ue sto ry as an
absol ut el al inputaind the inpwimerhier aethaionwe pattiolpreaidgionalt priefix phectgpnaqwommg t he

one word 0bI§9ﬁﬂQ§§m& &ﬁg&gg%xgéﬁngﬁﬁgéﬁﬁﬂﬁogsSOC|ated frequency obj ect

stored in as @ percent SOl ute value. 36
output some of the additional prefix objects in descending order of frequency

value; and
output as some of the default output the particular additional prefix object.
15
21.  The handheld electronic device of Claim 18 wherein the word objects are
segregated into a generic word list and a frequency learning database, wherein the word
objects in the generic word list and the associated frequency objects are inviolate, while
the frequency objects associated with the word objects in the frequency learning database

20  may change with usage of the corresponding word object.

22.  The handheld electronic device of Claim 21 wherein some of the word objects can

reside in both the generic word list and the frequency learning database.

25 23, The handheld electronic device of Claim 18 wherein the word objects are
organized in groups and a one word object within a group that has the associated
frequency object with the highest frequency value has the highest frequency value stored
in the memory as an absolute value and all of the other word objects within the group of
the one word object has the frequency value of the associated frequency object stored in

30  memory as a percentage of the absolute value.
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