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 el ectronic devices include, for instance, personal dat a
assi stants (PDAs Ut e 0= \Way pager s

t el ephones, ardAYREELY XLEGLRONIG e ; L LESIRA, : eature

W rel ess comuni cation capabrlrty al t hough many such handheld el ectronic
devi ces are stand-al one devices that are functional w thout 15

communi cation with other d8ACEIROGNNOEIIIRENVENIEN  oni ¢ devices are
general |y iohhenaedntRnfig portable, and thus are of a relatively conpact
configuration 1Tn whi Ch Keys and other input structures often- perform

nul tipl & functl ofle dmcration eretats newieradluinist daedisldoclavagniat fryiarr sedn Jpere

mul tiple r.fe ¢

t echnol ogy, ﬁgﬁgﬁépd° g%#%%%rc g%ﬂgggr%g%'ar F?ﬁﬁgsﬁggg%gggaﬁggérvely
smal | er forGnsélab;gmt@nfernctlha,v%ldprsgg¢iefssiowelaysocgt@am@hmhunbers 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 beconmBackehaid udiowativiusabl e. I n order to enabl e text entry, homever a

keypad nust be c Jable tvent y Si X

al phabép for in s%ﬁjses\ﬁgthfmcgjse% %5?% rl% esff)c %)Iﬁon uafi 1%%'31%%&80 her
synbol s. OWﬁarmyldOélew@w dievigesn invhidousor! Bistagees posotals dath| assxpianie Fas\sheen to
provide a "r uced keyboard” in which It' e lett sy / or
digits, andbt elldroﬁ@lpu{ﬁse tw%ré”saP’é’ﬁ%%fS’tcSu !;Ei%%‘}?s’k"é?%?—'% &g‘ ?‘%nd%nﬁ
touch-tone triephonsitacdideoRama ﬁ&d@@%mﬂﬁﬂﬁ%@n RypAdEIaY, adthbﬁg}i whwmdheys

of which ten have digits thereon ?f t hese, ten_keys 30 ejgg ve Roman

letters assh@‘ﬁ’éﬁldt ﬁ@?@‘?%c fyiices n%rFa -algh dsvicehehpiepEe (RS “ digit

"2" as; g@m Lot Sl LB SthePeviced and "C', OQher known reduced keyboar ds
have |ncI ug er arrangenents of keys, letters, synbols, gits, and

the like. Since &U@r Irppdleld glopiienic devies %%E‘Webﬁnﬂiéyt%‘@ﬁdéﬁtqeéﬁor’t?q@ 1dbyse
i ntended by, { f‘allilvglg croﬁfp%t cﬁaﬁﬁéﬂ% fintd¥ich ﬁeﬁs%ﬁ%’i&r'hﬁiﬁ strrﬁtur n C',

and potentially o be I nt to refer to the di'g
perform multiple ﬁmctlons under certain circumstances or may otherwme have multiple

aspects or features assigned thereto. With advances in technology, handheld electronic
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 become
relatively unusable. In order fo enable text entry, however, a keypad must be capable of
entering all twenty-six letters of the Roman alphabet, for instance, as well as appropriate

25 fmnctuation and other symbols.
One way of f)l'oviding numerous letters 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 eny 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 cight have Roman letters assigned thereto. For instance, one of the keys includes the
digit “2” 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 to any of the
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the input generally is an anbi guous input and is in need of sone type of

di sanbiguation 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
S any given key, nunmerous keystroke interpretation systens have been

provi ded. For instance, a "nmulti-tap" systemallows a user to
substanti al |l y unanbi guously specify a particular character on a key by
pressing the same key a number of tines equivalent to the position of the

et oo, MRk i 20t g B, SUATRL S A S0 ST b U 7 e
letter 10 " @g inpitgengelly isidnlanibi@®as ihpat & )is tlhicae of ke typW bl bisaabigitation

mul ti-tap syst ams gaveeé_\il)lgfgn general |y effective for their intended

pur poses, t FEYFRE) OF A LKLY PHRFS a rel atively large nunber of key

i nputs conpared W éferttb@niierhaser @ mekdisa GF BleSndliglk 14tets, aRlig|apid eike@ut put .
Anot her exenpl ary keystroke interpretation systemwaul d:incl ude

. ey.
chordi ng, £BY SfVeRmi¥nNYRFIOYY KoYS9KS IERIEXAtonSYstems thake é??erap{%(ﬁeéc A

character caphge eNtBRIBAPY sysREa86NTa tid 1 8YBsthlliaBY GEEBBIAMDY sf¥ifPaessi ng
and holding first key while pressing a second key.  Still "another exenplary
keystroke i pedicpeeeherackn ogyeskannergssingpibe samepkess numher-Hdimes/equivalent to

press-and-r o td i i | i :0vdqdes a
e e S R e
a second r eggléphond keshsapinckidys the [pifeas $ABCA A ied dbsef desizs $hepecifp drd lotierof
tine. i | e.-he te Ve b | .been..qe o of [ t heir
i nt end\ell\% pur go’s%g %%uvg@;%rg%’t tgﬁskle ﬁ%i%é ﬁrelll\?% t efgrslagﬁw% di% Flalppq%g{églrs }%%gieg .
Anot her keystnaXly dffecivepioe tladii intendgSpepostd) dteyhaselietns enpleqyieda rdatevely

sof tware- based text disanbiguation fu ion. .In ch syste r

Cypi cal 1y prusemynis Rt Eg T Ain it IR R imieb oLt 1 Rl R

assi gned, geagonlly pressing each key one tine for each desired letter, and
t he di sanbiguatign software atte to predict the intend i nput ..

Numer ous such snggﬁfr ?%géﬁw%g%ﬁ8§@§¥“ HSW%??@“W@ﬁ?”ﬁgeﬁﬁ%g%ﬂ&n&

gener alisy eFf@tdh vaidudrtypditivisti Nk@ndashcpUs pegRtlar ShakdteodnNEs chtbiel Ibyexi st .

It would be desirable to, provide an _i nproved handhel d el ectroni c device
with a 30 rpé'ﬁ%}e%aw%bwr HICPHEON 8 DY PPN Wiogi‘j@/\%ﬁf@)éév’bl&ﬁﬁfﬁmg a

experience Qtcopfisy. Sﬁ’l@‘_raﬁétﬁéﬂ é&emb%?@s%l@‘iﬁ%r&@&&: sySENwBRdI U ‘PYas.
handhel d el ectronic device m ght also desirably be configured wth, enough
feat ures to 2edhelild presxendrrlease ntepetation fuaehen ipiviweh & gven Keyeravdes a fHrst

result if the key is pressed and immediately released, and provides a second result if the
20 key is pressed and held for a short period of time. While they systems have likewise
| been generally effective for their intended purposes, such systems also have their own
unique drawbacks.
Another keystroke interpretation system that has been employed is a software-
based text disambiguation function. In such a system, a user typically presses keys to
25 which one or more characters have been assigned, generally pressing each key one time
for each desired Iefter, and the disambiguation software 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
30 reduced keyboard that seeks to mimic a QWERTY keyboard experience or other
particular 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. )



SUMVARY OF THE | NVENTION In view of the foregoing, an inproved handhel d
el ectronic device includes a keypad in the formof a reduced QMBRTY
keyboard and is enabled with disanbiguation 5 software. As a user enters
keystrokes, the device provides output in the formof a default output and
a nunber of variants fromwhich 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 rather are provided by
various |logic structures resident on the device. The 10 devi ce enabl es
editing during text entry and alSsovVIrARY desrrees ieerRirneNf unction that all ows
t he di sanbi guati %g@c 8%?%0 adapt to provide a custonized experience for
&

the user. In cer aln p THEYE 't R YseCc Bandheld celefironiondeyingt ingtdesunct i on

can be sel eckaypevimtﬂeﬁﬁﬂnlﬁdre@léh WERT e kBAoBrdkaY $¢ i
system ) ovi %?'BfAygl tionally thg devi ceg%tgn facil é@??ﬁﬁ?ﬁa%ﬂg{gﬁt%n of
%Y

vari ant s” by hytaT a’rt%\rﬁ krystrgkesgths ﬁé‘élp%lpfoﬂ‘l@(qulktey thsf for® of hdeferly pad

that enabl esoupuisa d Runilfed GF €aSANE BYmSRhRR ngsal
changi ng Elél‘%% sitign of the user's handg on thﬁmd&ol %e%rh X §’“W1§QS%

aspect of t \RERR srrsadency, isr.ghe ieslihpod tﬂﬁpfrmedmtmdeﬂmpmmdhmttpm,rhut
device and anriass esbidsesk MBLBAL, P}’Hvﬁcﬂ &daﬁw'ﬂ tﬁi\t %%rgoﬁﬁ!?aﬁsg ié;gye

including a reduced keyboard that seeks to SI
exper i ence oﬁ‘eq“%Yaaﬁéfﬁ@faﬁfaﬁfﬂYld@ﬂbYVarwbhwmbmwswm oﬁﬂmtdwrceam@ct of

the inventi QRyics eh r ndhel.d electro s and an
associ at ed met hod %ﬁ%tegiﬂrn g\%uﬁgg g&?é&%ﬁ}lg %go i AP A ISR laﬁ’ﬁﬁggflfpﬁtiﬁ’ﬁé}\{ ows

Anot her aspdbg dlémblmatﬁon\ﬁ@lﬂtpmm a@pt o gmmdfe dmmmémé@%ﬁ&ldaaﬁxddﬁe ugkr. In

el ectronic aod that, e a di sanmbi uat| on
functi on thg:'? %ﬁggﬁgﬁgl rbﬂ%&lggirtwes I‘%g%a@g |ﬁ?ﬂ98 nc%’r‘?ﬁﬁeéfég"%ly §Ated of
proposed outdpdtas acwmate dieproke intepetition syitérﬁgiﬂ@iﬁ?éﬁ Aﬁtﬁh&@é’ﬂyﬁﬁﬁ%ﬁcgfcm{ he
invention i hel ectronic _dévice and an

associ at ed’ e &ﬁtogrtg %a%%tﬁ%g\#fggg %Hﬁggggwg&r%ﬁ@%af B Pl s NIRRT kanobe

based uon e Iea;vpacbthﬁmﬂb!emvseaﬁdﬁ@greml 8388t barlah QBMARITP USib Oy
structures r, SI d 30, t.he_devj ce. An)(F)t her aspeE:E[e f ?he |nve§11:tl%mo%1 is

to provide an 198\? eﬁlé‘?fcﬁ"}'@fa‘as%q edp¥ffic  devi ce and an associ at ed met hod
t hat enable a CU%Mﬁ_gﬁrﬁr&h%g@tQBf e USRNHSASE URRAe ¥R fnﬁi’bﬁ/ehqﬂﬁcﬂ{eﬂg

f eat ures and, ot her Jeatures
electronic device and an associated method, with the handheld . electronic device

including a reduced keyboard that seeks to simulate a QWERTY keyboard experience or
20 another particular keyboard experience.

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
25  toan amblguous input, prowdes a number of proposed outputs according to relative
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 lo gic structures resident on
30 the device.
Anqther 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.

3



Anot her aspect of the invention is to provide an inproved handhel d

el ectronic device and an associ ated nethod that enploy a di sanbi guation
function that can be selectively disabled in certain predefined

ci rcunst ances. Anot her aspect of the invention is to provide an inproved
handhel d el ectronic 5 device and an associ ated net hod, wherein the
handhel d el ectroni c device includes an input apparatus which facilitates
the selection of variants with relative ease. Another aspect of the
invention is to %rn?%ll daeS a Ci. roved.handhel d .el ectroni ¢4 de ie@e artlrd an
associ at ed met ho £h TR By TR S0 AP R ARRRSH PR A0S e
tgxt i nput fdb}zine ﬁnd adm&ﬁia@dﬁﬂ'e&){o&eb{dgmpﬁbw& cﬁiahﬁ;ﬁg\ﬂéﬁmb]?@fcﬁo@nﬂattchﬁtbeal | ow
editing 10 t e i nput, Accardin , an aspect of the invention is
to provide & e?t%ﬁéﬁsggfeﬁéngg@ © e%i“%%ﬁgquéﬁﬁflf’ﬁg an input into a handhel d
el ectroni c devi canbimvi f@edtiofl thP ilveRiRRAlsab Yevidd an QHpRYVE] BRRRERI dleciroaidd a
menory having stored thergein atgl urality of |angquage objects and :a

pl ural i ®y ofieYiFegifeAR pssepiplee ractharh vrhepwn threhangdheld sdretroni ctorioeiincludes G8i at ed

with an 15 agsegiatad vtm@ﬂfa@im@ayesgm &8dotiod B8y ahRRY viBRRAEAL Hse | NCl udes a

plurality of input nmenbers, - wth each of at |east a portion of the jnput

menbers havi ng afppiligarspeqt ofithe aealéqeissto paggiy pe dmpivere handhvlecledinaical
nature of the,peLod £aRihe é&ﬂ&f%&?% 186 'a‘éﬁ‘éaﬁ&ié&@%&?ﬁh@@on tgr}}x&%i Yaus

input, determning that a first |anguage” object "and a secon anguage

obj ect each texdinpas forck wilededt MY ERAY o@dion ptie; kejdoeandnandi thy allowtedimg
associ at,ed fi equency object is associated with the first |anguage
obj ect altgnd ﬁg{sh%g@%%rpﬁsl{' frequency value, determ ning that an associ at eq
second frequencyAobjréioglyi su asmpot bitledinwerttiontihdo psaddnen lhapgued) eretbidedt  and
has a second. frequency val ue. The od further i.ncludes. determning that
one of "t he. PiePEBUREER By e GoPafRd RE- e Ao B o B Bt
relatively gugpatapanaispmdtaraandtydaoibetoraflthébi 4 plustityf sfdanpmagsy/objeditmmdand

t he second 25 .freque val ue,, with one_.of the first | anguage opject and

t he second Iaaﬁllﬂﬁﬁg eog_%%/“é‘é? cy gUPHY }95}6&‘:5}?% 3 cﬁf*gtsr Bl a&f‘?g%f‘ﬁl”gfﬁé’&t er
val ue, jgut puésobia@d deqh@@$ bbRct Oltel igPut@bpdritas aRB1dedd plubdith bf Sipul avGbagE

obj ect and thg1 sec%[t]g | anguage, obj ect .a default output, out puttciﬁlglg at

| edst a por PiBn6k of 1fe Igehe POBIoR e Y MearRstal th STalin P HaSEtond

| anguage ' 0bjy@gdne@herdoV Thé 2BlerA HaR of B LRA NN BeSBRECE iﬁ&u&iﬁg Whte@ifngt O at
| east. a portion of the variant output, 30 and storl‘gpg a revised frequency
obj ect havi A ZH@Is dpu.r dduaiiye t vefiat dmepesst otierarrod e secophdinaste he
first fr equepiey: 2k ‘é@n]@éﬁgn& Qﬁthstﬁg%ﬂ%iéu[gﬁﬁ ﬂg%dgi’e‘t'f‘mﬁﬁxgaﬂﬂt beiag.asaggiat ed

with the other of the first |anguage objec he second | anguage obj ect.
4 20 frequency object is associated with the first language object and has a first frequency

value, determining that an associated second frequency object is associated with the
.secor.l'd language object and has a second frequency value. The method further includes
determining that one of the first frequency value and the second frequency value has a
relatively greater value than the other of the first frequency value and the second

- 25 ﬁ‘equendy value, with one of the first language object and the second language object
being associated with the relétively greater value, outputting at least a portion of the one

of the first language object and the second language object a default output, outputting at

least a portion of the other of the first language object and the second language object as

a variant output, detecting a selection input as to at least a portion of the variant output,

30 and storing a revised frequency object having a revised frequency value different than the
other of the first frequency value and the second frequency value and being associated

with the other of the first language object and the second language object.



Anot her aspect of the invention is to provide an inproved handhel d

el ectronic device, the general nature of which can be stated as incl uding
a processor unit including a processor, an input apparatus, an output
apparatus, and a nenory having a plurality of objects and a routine stored
therein. The plurality of objects include a plurality of 5 |[|anguage
objects and a plurality of frequency objects, with each of the | anguage

obj ects being associated with an associated frequency object The input

apparat us incl udegofer QéﬁéEt%f ¥ i@FentiBP W 1 "RIPAE S 2 i cP/ %ﬁg ?1 tLar Sct er S

portion of the plurality I nput  nenbers haV|n

assi gned t halceice. mﬂmembnﬁtm@fm@dmpbedamdas uhekudmtg aa;mo@mtmrguxbusvludm&H and
is further ethat first ect 1

second | angﬁ}ggegsggj ec Jlp(“%{(g!tr r8sh 1% WPFRVE hag H'Lav%%? umPEP’ of

routine is dhitapted 4 ooldmbes’tcﬂmahehmhai T asisdity af@djeﬁisrmbluﬂes agplentiyy obj ect

Val e ettt QUSPETIRAG 1 e B R el R Ao e R G

associ at ed Vietnlg dskwgissicont shanguagel BbREty auqebthaﬁleam?ﬁcq)@dmufsr@aumcw
val ue. The rrl)utlne i.S adag@gd to, eterm ne_that one of the first frequency

val ue 15 and {'HdY LEdpRi P ‘Efévn‘é’i} vaftu et phdeast 3 grgionyef (regrustie oL, 1PHe t han

the ot her ofmdniterd hdvilg afp n@gwnﬁychmw% @s&%néd‘&eﬁﬁﬁoﬂﬂe frb@fieeiaGMaptad e, one
of the first |ang ua%ﬁe obj ect and the second | anguage obj ect being

associ at ed WeteRt gt %‘F’é? gt podyisdurlear adapteddo dﬂ‘i@ﬂlﬂ@ that aéirst éﬂﬂgﬁ%ﬁﬂ’@ﬂf to
output gf |eash s@coﬁ&"i thé'geQ;bj&P@aoﬂ%ﬁ@gpoh@%tfh'%éémﬁ gﬂ&ﬁ%&tomh@%mﬁ@@s the

second Iangua é},et as a default output an ut  at least a

portion of taﬁ cppinetibat nrasgocpeed fém’gﬁmglenmbe@t 1Saa$@|oq14t@d welh dlroifivst
anguage’ blchagt g S PR hequdlls LA et SotsdfAPYET Lo dRERE! 2

sel ection input as to at |least a por variant out put, an
further ad arﬁ@@dd tisqesmoy ebigclr lems@emteﬂrﬂm:fu@n cycooh jlaghagdeanhijerg and hesvd seednd

eauency Vatifene I ULE" AR B HokeBlnk B L o o ORI e o
first. 1|SangLmag&ecﬁapcmdtfreqmdnmlmmmrcllmgy@merz&lwhhmmhs BiRir o the first :
DESCRI PTI ON Ce]: T W %S A f unders andi n tgg i nvention %&ﬂ
ot 11 o oARe P TR Terseauth e B yplEr et oLt sE Bbis S e

read in conjswmﬂ|1mgua/getdhjdcheelugassa@i@@maﬂﬁythmlaﬂmwgawermmmr{thla roltingis 1 1S
a top plan view

Lt he T AR TR o5 Sigr e T € Bt AP BIRES POeFEE A SRR
handhel d el egignaRicbjedemw L& Mt filtfut and to output at least a portion of the other of the first
20 language object and the second language object as a variant output. The routine is
adapted to detect a selection input as to at least a portion of the variant output, and is
further adapted to store a revised frequency object having a revised frequency value
different than the other of the first frequency value and the second frequency value and
being associated with the other of the first language object and the second language
l 25 object.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following

Description‘ of the Preferred Embodiment when read in conjunction with the
30 accompanying drawings in which:
Fig. 1is a top plan view of an improved handheld electronic device in accordance

with the invention;



|, Fig. 2a is a schematic depiction of a portion of the handheld electronic
device of Fig. 2; 5 Fig. 3a and 3b are an exenplary flowhart . depicting
certain aspects of a disanbiguation function that can be executed on the
handhel d el ectronic device of Fig. 1; Fig. 4 is another exenplary
flowchart depicting certain aspects of a disanbiguation function that can
be executed on the handhel d el ectronic device by which certain output

vari ants can be provided to the user; 10 Fig. 5a and 5b are anot her

exenpl ary flomch% E ting certain aspects of the |earning nethod that
can be executed &K 12 F@ﬁ@ﬁ%ﬂi eepaqtiontof éhﬂl@péfé@ii sandheld glecgonig daws% plkie.
exenpl ary fligpwchart depicting certain aspects of a nethod by which various
di spl ay formats that can be provi ded on the handhel d el ectroni c device,

Fig, 7 is an exef af ¢ bebpusticdapicignafrartticamnfitye hagbeld elesoni¢gerpgof 8 i s
anot her exeq@%ggy out put during another part of the text entry operation;
Fig. 9 is anothér exenplary output during another part of the text entry
operatién; Fig. Fi) Jes aeth@bher axenphplay Sawphert depittig aettihessppds ofof t he
t ext entry r I

el ectronic eV| c%[u%ucﬁ fﬁgét%ﬁd%% fg%( ? &?BI!‘ %[e%ﬁ?/r? %‘p@%@t Ci?lgﬁm%vgglagﬁ% ﬁz is
an. exenpl ary ouEgyt4tMQIwmamrUaﬁpmmuydﬁdwmnManhpmsn@ndaummem$bﬂe of a

di sanbi guatl 9} T.I o f t dhe tr.on vice.

i sabled. - s ki don B8 oD BEReF of il AR T R BV Ry Waen
speC|f|catl@anmnBﬂpﬂE&ﬁRﬁP&hﬂN;EEWIHEDRREEERRED ENBODINENT An i nproved
handhel d el ectroni c .devi 4 is indicated ral i.nh Fig. 1 and

depi ct ed schemat i l*,galsl"l)?“?ll ﬁgﬁfeganoﬂm"ﬂ*%m%nﬁ &Wf#&é’dﬂ% 8¢ né@fﬂ%ﬁlocfsn?]eevi ce
4 includes aeanlﬁﬁglﬁieﬂa@dﬁlaup@rbev&ib@ﬂe@é@theh&&ﬁéﬁ%ie@&@ﬁl@@@ﬁs@r unit that

i ncl udes an |npu% appagg%ﬂ? , an ~output apparatus 12, a cessor 16 a

menory 20, and at'§ 8ds T $ASEP aélﬁtﬂoﬁ’éhmrﬁ@”%fﬁlgrﬁe%@s@B‘FGtﬂB AaEtnd b% or

i nstance, arghiw 4ot dibi1sy foahhthat Meﬂﬂr@ﬂa&p&ﬁﬁe har{dRbidMubaic defigponsi ve
to inputs fromthe input "apparatus 8 d provides output signals to the

out put apparatu§¥ﬂ?15ﬂh@3§®5€%@@ﬁwxmﬁn&ﬁ§5tWﬁﬂéﬁﬁ&@@§:mnth the menory 20.

Exanpl t Nos.
6, 4?; g and 06, ?;%QSAS%&%?&E%%Y%SQ@%%?E%% h rom ig. He% ér{thﬁe()plgﬁ%ﬁ?

appar atus 8 incl Et&g lgaadoéyp@cﬁngjdmandtput dunng another part of the text entry operation;
Fig. 10 is another exemplary output durmg another part of the text eniry
operation;
Fig. 11 is an exemplary output on the handheld electronic device during another
20 text entry operation; and '
Fig. 12 is an. exemplary output that can be provided in an instance when the
disambiguation function of the handheld electronic device has been disabled.

Similar numerals refer to sirailar parts throughout the specification.

25 _ : DESCRIPTION OF THE PREFERRED EMBODIMENT
An improved handheld electronic device 4 is indicated generally in Fig. 1 and is
depicted schematically in Fig. 2. The exemplary handheld electronic device 4 includes a
housing 6 upon which are disposed a processor unit that includes an input apparatus &, an
output apparatus 12, a processor 16, a memory 20, and at least a first routine. The
30 processor 16 may be, for instance, and without limitation, a microprocessor {(P) and is
responsive to inputs from the input apparatus 8 and provides output signals to the output

apparatus 12. The processor 16 also interfaces with the memory 20. Examples of



a thunbwheel 32. As will be described in greater detail below, the keypad
24 is in the exenplary formof a reduced QAERTY keyboard i ncl uding a
plurality of keys 28 that 5 serve as input nenbers. It is noted, however,
that the keypad 24 nay be of other configurations, such as an AZERTY
keyboard, a QWERTZ keyboard, or other keyboard arrangenent, whether
presently known or unknown, and either reduced or not reduced. In this
regard, the expression "reduced" and variations thereof, in the context of
a keyboard, a keypad, or other arrangenent of input nmenbers, shall refer
broadly to adnndidldeleangenentes ae inkludhd mtU.Seclatent dios. 452388 aphpdBIfelrers has
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direction geRemat |lyttarpwiar @xtthglehthesibrgresdering arbipuous g ingander BSSUNeE 8% r ow

38, to provid not her I i i e processor 16. Anong the keys
28 of the kef 5%‘0‘24??g‘reeaégea%&%ig@%ﬂ&gﬁ%an <ENTER> key 44. The <NEXT>
key 40 can be prekséds tegaph omidcs wilk dkesst ifonth ibalomt it greatee dstadle das gystem 6 and
provi des _substantial | he s sel ect.ion 4 npu i oM :
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graphi c A6 t hgssO8n dither or both of a reduced keyboard and a non-reduced keyboard.

The keys 28 are disposed on a front face of the housing 6, and the thumbwheel 32
is disposed at a side of the housing 6. The thumbwheel 32 can serve as another input
member and is both rotatable, as is indicated by the arrow 34, to provide selection inputs
to the processor 16, and also can be pressed in a direction generally toward the housing 6,

25 as is indicated by the arrow 38, to provide another selection input to the processor 16.

Among 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 selection input to the processor
16 and provides substantially the same selection input as is provided by a rotational input
of the thumbwheel 32. Since the <NEXT> key 40 is provided adjacent a number of the

30 other keys 28 of the keypad 24, the user can provide a selection input to the processor 16
substantially without moving the user’s hands away from the keypad 24 during a text
entry operation. As will be described in greater detail below, the <NEXT> key 40



identify the <NEXT> key 40 as being able to provide a selection input to
the processor 16. In this regard, the displayed graphic 46 of the output
apparatus 12 is substantially 5 simlar to the graphic 42 on the <NEXT> key
and thus identifies the <NEXT> key 40 as being capable of providing a
desirabl e selection input to the processor 16. As can further be seen in
Fig. 1, many of the keys 28 include a nunber of characters 48 di sposed
thereon. As enployed herein, the expression "a nunber of' and variations

t hereof shall refer broadly to any quantity, including a quantjty of, one,

and in 10 cedditionally prd pdventaeesysthdreides @aaraniicad? dispesed tthprepng ity 28K
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adj acent keyP988 FHEPE gmﬁlgu}gr?ec{%lﬁ% easfieé;g%n Wgutttﬁg%eep&%efs %{g%'l etters "E" and
"R'. It can be seas chbhd@trtieh®eakemngEiEnt, mdnyt dfethe Haya 8 dndudk8a ammbhe okey's
28 of the keypad 24 js.generally of a Y arrangenent . .al bej Iy man
o0 The 50" URESES 4 BiolR o s Fraed i D Pprgpaion 1haEbi dtt kil ANy
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64. An exenplary out put 64 Es,dgﬁgcted ?n t he dis$la¥ 60 ighgkg. 1.1The
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variant comp@agiton’at HeNkdypake 242 nt@§ a3l the PRKS I28NinéRad@ntho achdibica tsugtols i on

80. The display also_includes a caret 25 84 that depicts generally where
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BEpy

i nput. The veambalhend Sepdteesnd p ddditighgdpoinekide charagteis, GRBRARFRY of

t he text conﬂg t 38..and provides, in addition to the default proposed
out put %é, a %%?5???# g?'the various alternate text choi ces,

al ternates to theOdefofiuhe kgnscifodfedic baynadt247@¢lutrars e @hﬁﬁﬁﬁéé’fédlll&g?f hA
ot 5 soroigualien fyngsl aly WLLAESRPRS BeRc P astuence sbeloue
the defaul t patets ‘GiY 278 “RS. [Praapds ecknlilrat 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
20 keys 28 including two of the characters 43.
The output apparatus 12 includes a display 60 upon which can be provided an
output 64. An exemplary output 64 is depicted on the display 60 in Fig. 1. The output
64 includes a text component 68 and a variant component 72. The variant component 72
includes a default portion 76 and a variant portion 80. The display also includes a caret
25 84 that depicts generally where the next input from the input apparatus 8 will be
received.
The text component 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 component 72 is disposed generally in the vicinity of the text component 68
30 and provides, in addition to the default proposed output 76, a depiction of the various
alternate text choices, i.e., alternates to the default proposed output 76, that are proposed
by an input disambiguation function in response to an input sequence of key actuations of
the keys 28.



t he di sanbi guation function as being the nost |ikely disanbi guated
interpretation of the anbiguous input provided by the user. The vari ant
portion 80 includes a predetermned quantity of alternate proposed
interpretations of the sane anbi guous input fromwhich 5 the user can
select, if desired. The displayed graphic 46 typically is provided in the
variant conponent 72 in the vicinity of the variant portion 80, although it
i s understood that the displayed graphic 46 could be provided in other

locations and inQtheg, d@s%@b?ﬂ&gr ér'&%ﬁlbgﬁaﬁﬁ} |8 k| %fﬂotnhf'é zggfb%ggédib the
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plurality o QM{H8EERRON (B 6‘? atNprgYidpeottyTass ’éﬁg@ﬁqbr The
‘lﬂg:]gugble ect %lat?a@ﬁna?ge%u&? Reftht YashRRI2 98 Mi@hhV€orRie £04TBF £bOmY@EM andbddbe t he
% volatﬂe mermory 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 22 can be in any of a vaﬁety of forms such as, without limitation, software,
firmware, and the like. As will be explained in greater detail below, the routines 22
include the aforementioned disambiguation function as an application, as well as other

25 ~ routines. ‘

'As can be understood from Fig. 2A, the memory 20 additionally'includes data
stored and/or organized in a number of tables, sets, lists, and/or otherwise. Specifically,
the memory 20 includes a generic word list 88, a new words database 92, and a
frequency learning database 96. Stored within the various areas of the memory 20 are a
30 munber of language objects 100 and frequency objects 104. The language objects 100
generally are each associated with an associated frequency object 104, The language
objects 100 include a plurality of word objects 108 and a plurality of N-gram objects 112,
The word objects 108 are generally representative of complete words within the language
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or customwords stored in the nenory 22. For instance, if the |anguage
stored in the nenory is, for exanple, English, generally each word object
108 woul d represent a word in the English |anguage or would represent a
custom word. Associated with substantially each word object 108 is a
frequency object 104 5 having frequency value that is indicative of the
relative frequency within the relevant |anguage of the given word
represented by the word object 108. In this regard, the generic word |ist

88 includes a corpus of word objects 108 and associ.ated frequency, . objects
104 t hat tog@t%{og’awgfdﬁéﬁfgg’é‘n@gf‘?%% 2a BRF éfégt%‘?’ilgftif’_ lapsuzgs geor qt’) eir
relative freeauenay, A dBnpleaBEd1R beWBhINEdth 3 or@bbjeftaDR Al BRERserd a Glo¥EN

| anguage. The generic word 10 Tist 88 can be derived in any of a w-de

vari ety of  fEdhg Bpalish ?ﬁ&‘hﬁg_%f U9“1§ﬁﬁ?fﬁﬂ%wsﬁ’mf§¢@ps texts and ot her
| anguage sources fQodate Whnﬁlb_gtaﬁia\f@r ég@% %10}9? rogj%ctw? (552 ia ﬁfﬁ%ﬁgﬁc@&%}&g €04

sources as well as their relative probabi i €s, at | ‘
frequenct es, haying Beawenrqyerdiesthef st indicetine ofiibe welritie fpquisney wibin dagelagpet
sources. Th ' . it . j C d L are
short stri ngﬁ%%@%%%hggéa%@grﬁ%%ﬁgd \tﬁkéﬁ% e oté%ggﬁg{gdé\%ugé\g&gf% r:‘%&a’llt € for
exanpl e, onegaherie Mowk lighkl elides aicarpub efigidnd oljedist 4)8i @all 4syonigpd dseueneyvor d -
fragments wi 1;hj t ) .certain of .the m
oby act s 112 St AR PR by AR ARR e B i LE Bl Yog 'O BT

t hat an N grimuebjyecithii 4 2iveh savksia ofidbdinvikhdz] 0 givie langhapeaMte kemgiuaged t he

sane dlj y woul d be .separately stored, as rd object, 108 w.thin
t he ge\rll\g(ii c %\%fég ?a}ns’?]e %ﬁn‘fﬁ‘} mA%’lYeﬁgﬁo%’i‘i Yiaiehi A %ES e 8 Bh 2ayHie g
and vari at i omsndrhariect agdalter tafeiee unasky déomidne g eslouhaxwrdigwihia the nor e
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fragment of GPHBRY SOUCELEt ST Beprrelidiys drdiepition e+ FEAMVR dEeaupnfiden of

present exengycadrdhceddrakk vieidhis RbrdsRatnpmg ebeaRlsegkepnni ¢ device 4, the N
gram obj ects 112 include 1-gram objects, . i , string_objects that are one

>, . 1 €. . .
character in 25 TheRyerm ohiggts b 2otpred athin the genesie pord lighiiBees shortines Pl t wo

charact e¢s i éhatRRGDithiA Wb i@ TuPRhECE Sically, For ex@inbleNSnOR) b Thh AR 3 ©
three characters in length, all of ich are collectively referred to as
N-granms 112 Jlesgibstdniypiahliy repssmtnegdamaspiscvithin dhe melevral pdaargce aifueb | i st
88 i-s siml ; . i ' ' j 4 red .
wnin the enm R B LA B SRR RE N TR oo
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of a complete word, a fragment of a word, a custom word or expression, and the like,
In the présent exemplary embodiment of the handheld electronic device 4, the N-
gram objects 112 include 1-gram objects, ie., string objects that are one character in
25 length, 2-gram objects, i.e., string objects that are two characters in length, and 3-gram
objects, i.e., string objeéts that are three characters in length, all of which are collectively
referred to as N-grams 112. Substantially each N-gram object 112 in the generic word
list 88 is similarly associated with an associated frequency object 104 stored within the
generic word list 88, but the frequency object 104 associated with a given N-gram object
30 112 has a frequency value that indicates the relative probability that the character string
represented by the particular N-gram object 112 exists at any location within any word of
the relevant language. The N-gram objects 112 and the associated frequency objects 104
are a part of the corpus of the generic word list 88 and are obtained in a fashion similar o

10



10 the way in which the word object 108 and the associ ated frequency
objects 104 are obtained, although the analysis perforned in obtaining the
N-gram objects 112 will be slightly different because it will involve

anal ysis of the various character strings within the various words instead
of relying primarily on the relative occurrence of a given word. 5 The
present exenpl ary enbodi nent of the handheld el ectronic device 4, with its
exenpl ary | anguage being the English |anguage, includes twenty-six 1-gram

N-gram obj on -.qr obj.ect for c h S| X
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greater detall below, the N-g 112 and their associate
frequency olgrantobjertsl 1;31; oen deenfcy—eqwewyd dreprasenting eecdhintwselelient parmutation ©6

charactgy stgl ty&? een Wthg%ogﬁép@%%&g word object 108 cannot be

identified or s not and typically is enployed as a
fal | back data souihedy-gaht digerghl ©2hil® indede noirtabequasiiyl afShgreinyN han objses | n

t he present enpl ar n e t
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rel ati v2eOI y hi gher frequerc %/ val ues
identified, and typlcal y is employed as a fallback data source, although this need not be
exclusively the case.
In the present exemialary embodiment, the language objects 100 and the
frequency objects 104 are maintained substantially inviolate in the generic word list 88,
meaning that the basic language corpus remains substantially unaltered within the generic
25 ._ word list 88, and the leaming functions that are provided by the handheld electronic
device 4 and thet are described below operate in conjunotioe with other object that are
generally stored elsewhere in memory 20, such as, for example, in the new words
database 92 and the frequency leaming database 96.
The new words database 92 and the frequency learning database 96 store
30 additional word objects 108 and associated frequency objects 104 in order to provide to a
user a customized experience in which words and the like that are used relatively more
frequently by a user will be associated with relatively higher frequency values than might
otherwise be reflected in the generic word list 88. More particularly, the new words
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otherw se be reflected in the generic word list 88. Mire particularly, the
new words 11 database 92 includes word objects 108 that are user-defined
and that generally are not found anong the word objects 108 of the generic
word list 88. Each word object 108 in the new words database 92 has
associated therewith an associ ated frequency object 104 that is also
stored in the new words dat abase 92. The frequency | earning database 96 5
stores word objects 108 and associ ated frequency objects 104 that are
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describ in great.er .detai el ow. The di.sanbi.guation function then., ..
dotermi Rbs. " as aidh 3% Mhap sFeRi o dreinEs TEHT s Gp il o P

i nput, such @apeds oBthk éddaimbipuatiuiuncitorded thathbedtheldgedtzonit devicenenAdditipedl, an
alternation jnput,.or, for .nstance, any, other jnput that does not
constitute aﬁ?&ﬁ%f&?‘?f%’ﬁs’&ﬁd ﬂéf"slfécé)?rez@pf?é%li ﬁ?&%ﬁscﬁ%ﬁgéﬁ‘%@e“%har acters 48
thereon. If the ixpuhulis debed,kALTH4AEnPEE idpdt cdile aaﬁtﬁma&raemﬁdmaim&nput,
processi ng conti hues at 216 by adding the input to fhe, cur rc’%’at, incPu%?
sequence whi FTAHAY 2bF0 RPN &f EARRM EPRAER S ar IYRISEL IPREVRIEA Gl 108
inputs get echad@l ar?Q4uAbR o8 AREPYSHavidl JRNEES LI BRarhdIRY g ARMBNE LA ydthert O
whi ch the di sanbi guation function wi |l  be executed. An input sequence is
bui | d up in tyeaetactgtien pomanippletioreeidhe Bpviapiensdf . a key. 28 having a nunber
of characters 48 wher :on O BGL AL, i L8 & YRk Cakl YisWhf helgnrade
up of at | east or%ﬁbglccfeg%%l%ﬁt W%@e&g%hﬁgﬁgfg% %I graﬂty of cﬁar acters
48 thereon, whiedepuribed éygrepicedadil belye anbi guous. When 30 a word, for

exanpl e, s compl ALef LRGBS ALiAPRS ek in NHH 218 PhARMREHeA bR
20 is an operational input, such as a selection inpuf, a delimiter input, a movement input, an
alternation input, or, for instance, any other input that does not constitute an actuation of
a key 28 having a number of characters 48 thereon. If the input is determined 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 already include an input.
25 _ Many of the inputs detected at 204 are employed in generating input sequences as
' to which the disambiéuatibn fanction will be executed. An input.sequence is build up in
each “session” with each actuation of a key 28 having a nurber of characters 48 thereon.
Since an input sequence typically will be made up of at least one actuation of a key 28
having a plurality of characters 48 thereon, the input sequence will be ambiguous. When-
30 a word, for example, is completed the current session is ended an a new session is

initiated.

An input sequence is gradually built up on the handheld electronic device 4 with
each successive actuation of a key 28 during any given session. Specifically, once a
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An input sequence is gradually built up on the handheld el ectronic. device
4 with each successive actuation of a key 28 during any given session.
Specifically, once a 12 delimter input is detected during any given
session, the session is termnated and a new session is initiated. Each
input resulting froman actuation of one of the keys 28 having a nunber of
the characters 48 associated therewth is sequentially added to the current
i nput sequence. As the input sequence grows during a given session, the

di sanbi guat i gabitd [ : [,S;.executed. wi th each actuation of a
ey 08, O o OBk LA QBN Bk el R R B el oo 26 emetedapd g
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to be di sanbhgygdes tﬁéfﬁz{rﬁé}&% @yastshe%gé/zhanbi. uation function with each

successive actuation o e vari oug” SHIROR SETuerEaly edded; fepie current
repr esent i ngirauhwarencecAnthednpuiatiencofoth Gudies Bivet SRsikENEe ddAnRGuiRYi NY a

<
nunber of th har .48 assigned thereto has been added to the current
i nput s e%uenglg%v&%[ % %%f%{lﬁ & ??i??‘r“%‘?]g’ 1§‘eﬁ§"§1il giuation of@ key @8; jre.ang ingut, andys to

di sanbi guat i e enfusrinpitanqgener staes) o@smale, 32in £ LReh IoAI bt @b@gfin e
per nmut at i ons ofetchenag{;arfeﬁt ers 48 _assi gned to the various keys t'hat
were act uat e FHHEFEFEPRISJO bR disemyiauaied ae e Heig by the disambiguatign fhctiohwith
" per mut at i on&ith swkessive etttV hOWtiopk kiyagg, that can result fromthe 15
characters 48 of (ﬁ%gh actuated key 28 li'mted by the order in which the
keys 28 were act UdCEFCUIPRIIDYY TeBigseniiae munest rwast asfuatine of Heer ameteditiss kayst he

i nput  seuUeNTEhHiy CARKBN Y thdsh ' ' i nstance, ,if the
current input sequence wthin tk?ggcg%ér ?%%&%&%?Fﬁggﬁgé ?Ef'?lel a%g%fog%gﬁgﬁ?nﬁput

of the keys Mm% scgpggcs opthin fthe cyaerit cessiqre ramet Rli6omsTFipf 3thehef dis@tbig@Bon
character 52x88Qntde _ r ; f ch of the two, keys 28, when .
consi dered in t he és%e%ﬁﬂg%g%dalt ﬁza\?hﬁ%%&{ltﬁag@k@y%ﬁgg PR atigrg L?E%é ?ﬁl‘v\iﬁfﬁrﬁ%e
"SO', "Spr, asppred tgilp varags kepniR Satenfactibeddn igdnedatihipathd Yopabs@bndkhat 1S
gener at ed, . 0 i egt _to.t current, i nqut sequence. As wll
be expl ai negﬁﬁsﬁ%éég’a%hg\rﬂ&p%g?%t?ﬁg Selrgt?/,r % ﬂge TP i le B@h ca 3Rl BemsiBeks t o
i ﬂent i f%ﬁ f orcheraethrspiBed eacbtajcma!ted?mg o8f lirhinet wﬁﬂﬂ &@éreiﬁtvghi&@ﬁ%ef @éys\ggiv@éﬁe Zﬁ

the prefix j . a prefix. .For each generated prefix object, the
menory 20 |?@§%§uwgg&°§§ pS’E"Q‘E%%’,nStOé & GaaetersyR therinpl sequspee ae griployed

prefix obj ecs pofig obfectshe word obj ects 108 in the nmenory 20 that, -
corresponds wth,the Erefif% tBbj ect, peaning that the sequence of letters
0

represented by d He UBTEF T oBf €& o Pyt prlgrenwithia heefursenbpession is the
i dentified wobihuoly gt HOGhOKoyOUAL” %deeﬁ’y%;é @md‘égaémhfiﬁgﬁé GRknet Brst NE
€g ,

enti ret% of hhe wosrd ob&lect 108. Further inthisr
character 52 and the second character 56 of cach of the two keys 28, when considered in

the sequence in which the keys 28 were actuated, would be “SO”, “SP”, “AP”, and
“AQ”, 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 seeks to identify for each prefix object one of the word objects 108 for which

25 the prefix object would be a prefix.
For each generated prefix object, the memory 20 is consulted, as at 224, to
identify, if possible, for each prefix object one of the word objects 108 in the memory 20
that corresponds with the prefix object, meaning that the sequence of letters represented
by the prefix object would be either a prefix of the identified word object 108 or would
30 be substantially identical to the entirety of the word object 108, Further in this regard,
the word object 108 that is sought to be identified is the highest frequency word object
108. That is, the disambiguation function secks to identify the word object 108 that
corresponds with the prefix object and that also is associated with a frequency object 104
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the word object 108 that is sought to be identified is the highest
frequency word object 108. That is, the disanbiguation function seeks to
identify the word object 108 that corresponds with the prefix object and
that also is associated with a frequency object 104 13 having a relatively
hi gher frequency val ue than any of the other frequency objects 104
associated with.the other word objects 108 that correspond with the prefix
obj ect. it is noted in this regard that the word objects 108 in the generic

word |ist 88hafifs aGEREY I, ' es that correspond wth
the first two Ie%ta ers oe?ZSL %%us é? %Sﬁjl%rﬁ_.&?y oﬁg’teé’ﬁléeé%cﬂﬂfémﬁé%g“@a}cﬂ%
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for exarple ﬁrdgual@tdthpgf if2h8 “CUﬂeda?éJQbﬂ:%g{udéda%r dnggé/ | ;%lr u%{a??fzgrrste h‘)?rér

sub-data tables, uch as mcg @ggnl zed accéor
prefixes. It objects f{Be ther W4 datretabliooy ﬁddlmmlquardtelomy ooinoz?éﬁzb@dati h@lewor d

.objects 10&fcabies S st _nuner al ue that_ can be
stored within one %‘9?29010‘8‘ %%ﬁ%@r?%%%@ Ehﬁomﬁcc ?q&‘fe’?'ntél JPPSAHBE th%??'q?)?ﬂ
egch preg |8 x oSt Yé”%’dlf@hmriﬁ, therefisgdhe ‘Cﬁ@?éﬁhlﬁdbj{e Bay @1@6 E@m&diﬁmmrd
object 1 R | e I ect "AP", the "AP"

j sBBaleQinlb S AN Gl 3] ARle PASTLK OB b jledss Toire o e - AP

data table wl be consult Since a

data tlable wdeter@@mdemp@mdoﬁmm abﬁmtspmf for eﬁﬁhﬁ[@'fa cjhﬁﬂft?r ot P86 B @utﬁ@dt@ft Loa
requency obj ec

108 in the “AR- i s, assqclated a

havi ng a fréﬁﬁ%ﬁ%@ (%gﬁ#lgrgﬁ 5@?3}3 » FHOGRE might 26 orgepized agaeedipg trog Tour

frequency olb@tmnpseﬂk@ﬂ iThistrvesd AR the af@erhafioged @udn@l@'ﬁﬂ 15'6‘5‘:51' the Wotd beieql i fied
ed frequency object are then stored in

wor d obj ect d .t ssoci a
a result regg)gt% 81%&19811{] %‘@?@’8 ‘?fées&n}”@%‘faﬂ velfie {he Cﬂilal?ei %Q?@d@(ﬁhp!aﬂil%bﬁs obf the
gener at ed ptigfigmontf0ects with the contents of the menory 20. It is noted.

that o or nore, ly all, of the prefix objects will be prefix
% Accordi%g? GX at 224, each prEﬁJipobject is sou]ght to be used to 1degmfy a

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
25 | higher than any of the other frequency objects 104 in the “AP” data table is identified.
The identified word object 108 and the associated frequency object 104 are then stored in -
a result register that serves as a result of the various comparisons of the generated prefix
objects with the contents of the memory 20,
It is noted that one or more, or possibly all, of the prefix objects will be prefix
30 objects for which a corresponding word object 108 is not identified in the memory 20.
Such prefix objects are considered to be orphan prefix objects and are separately stored
or are otherwise retained for possible future use. In this regaxd, it is noted that many or
all of the prefix objects can become orphan object if, for instance, the user is trying to
14



30 objects for which a corresponding word object 108 is not identified in
the menory 20. Such prefix objects are considered to be orphan prefix
objects and are separately stored or are otherw se retained for possible
future use. In this regard, it is noted that many or all of the prefix

obj ects can becone orphan object if, for instance, the user is trying to
14 enter a new word or, for exanple, if the user has m s-keyed and no word
corresponds wth the m s-keyed input Once the result has been obtained at

224, the disg ction m ne as,at .228, whet.her art|f|C|aI
variants shoufyp e%gﬁgdr ar g%f exlaxﬁ‘p 5et © u%er31§§ SR Fed g TRekor Brpgond
artificial mmmnms-kbjhadmmcess at 228 branches, as at 230, to the

artificial varia roces |ct nFl |nn|n W th
the numeral 304. 63d‘?‘"% 8 %ﬁ%é% cﬁ?‘kiff"él?'P‘ ‘8?%’!%‘?3%“ e%’808,
whet her any ®fat the vsl&i’eﬁfet‘ xmﬁbiaeﬁe&ﬁnﬂs RhodldBe E&RMtEd. CRIGIES m@adexmm@th%eéd had
been the def ul t ogﬁput 76 prior to detection of the current i

key:ipput
a prefix obj (G PRI Feripgs b PEPF X poRdEeRabeh astd JPeln Bsstiapalir ey
out put, thi sudReNSepBal EhRrByr heplfg iNpEE gdﬁﬁ@ceﬁomeeﬁﬁeé}dssmt htge Wor d
obj ect 108 .and, necessarlly, t he previous default output also corresponded
with a word Gtbiguationfongtied g defemppesy Pots3 081 whetberquatof 8 RRT EURFIE N the
current sessfh@fesumaerr&gzsﬁd Rth WnaChadBi3h ¥ & Al ﬁﬂpﬂj 10 06 detBSicRlof I
whet her the previous out put was nma uIt out put because of
a sel ecti on auipwitkeysopH. ééawﬂxobbb‘ﬁm/el thwe&tlliwe‘ssnorx@ with thaprevibundéihedy,
such asyat I r I vent
t hat theoaprgow dlu’sthl: emﬁ%at%é&#?eﬁ?%p hg?%ﬁ%gﬁgguﬁ%%%fwgﬁgce{%\bggtl np?%éa
n(r)] artifi ciaall, na&essantys t}mr;eenwdw,ultandput h@og@mm&dadz%h mgvi%rdwﬁaict 3%82 to
the main pr at e s ,.det ermi ned at t hat the
previ ous defagLﬂlF? thetﬁrf)w?usv%ssaq\geﬁ%aé%nswc %llthgl SEHEEETSR nput, then
artificial variarithe mkepo@ﬁnﬁmm is asd@bmBdd as RDBIWbWﬁetB@ethé fan'eeﬁ)lub ;lefaﬂach of

the artificia ari ant ene 316 ingclude t he revi ous
bt at ol us B SfesRek FENERRL SRt viGind il PEetanll S B IR B ¢ ent
l nput BS suahsesitile $dtthekstya 24 edchidat gsu 6epltg. BH|Riicuttas il peeaeeh deait belbs,

52 and ond char act er wo artif.icial

i.e., a first character C

variants wil SLP the e tn dreatheprariow @B 0" A ’ieF‘iﬂf:PéP SIEFHORAFRUERD |
include the a&EMél%aﬁ’c@faﬁéJhéed&waﬁ&”thepérﬁ&sé Budak,f Stat BRAr @CGHE mabPprod &€ a5
other artificial_variant will include the previous default outtp})lut pl us the

second char Z8€efowsger, Halie delermipgd 3t 1P ghag thegvonivns gl oolput wat thasseltef t he
Pref i x obj ealiSichfint Bfuf B3HbkincAPTAAIRARYihlbd Ao BIEVi ous defaul t output.

it is next necessary tO determ ne, as at
20 More specifically, each of the artlﬁmal variants generated at 316 include the

| f

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
25 other artificial variant will include the previous default output plus the second character

56. | | |
However, if it is determined at 308 that none of the prefix objects in the result
correspond with the previous default output, it is next necessary to determine, as at 314,
whether the previous default output had eorresponded with a word object 108 during the
30 previous disambiguation cycle within the current session. If the answer to the inquiry at
314 is no, it is still necessary to determine, as at 318, whether the previeus default output
was made the default output because of a selection input, such as would have causes the
setting of the flag, In the event that the previous default output was not the result of a
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whet her the previous default output had corresponded with a word object 108
during the 30 previous disanbiguation cycle within the current session. If
the answer to the inquiry at 314 is no, it is still necessary to
determ ne, as at 318, whether the previous default output was made the
default output because of a selection input, such as woul d have causes the
setting of the flag. In the event that the previous default output was not
the result of a 15 selection input, no artificial variants are needed, and
t he process r turns in Locess at, 232, ifoit
2 bt or m nebteaon g o BirRa el st oot T EE SRt T B B of &
sel ection |nﬂuﬁpmmaﬁnuaxllmbwtﬁ&1ﬂﬁﬁdéﬂ%ﬂiﬁ&ﬁ&&lﬂﬁ&ﬁﬁh@@mﬁaﬂsébﬁﬂﬁﬁumﬁh t he

other hand, if it is determned that swer to the uir t 314 is
yes, 5 meariH Ll pselsPRn BB fien e bt %ﬂ%%ﬁq@ A with a
word object, but OM b otHehBarf@UIRER WeleRRiubd mﬁem@raﬁw@w@ﬂﬁaﬁ@ﬁiytatem i tres,
conbi ned vmth the current jnput has ceased to correspond

obj ect 108, mifapsdhttiths Eﬁ%ﬂou&/afﬁfwéh@@pl&rl@dg@ﬁéﬁpa@@é W%amf%eblaifa%féfh After
the artificigl ot ﬁﬁbhﬁth@&a?ev%@ %Eﬁﬁ@gut?ht @o%médh@nﬁr&k%&eﬁthﬁ}fmdﬁ& gsRtdnes,

as at 10 .320, whether the result includes any prefix objects at all. If
not, processp ﬁgff‘?séﬂlm wih ageward objerp 10§, @mpwétlfﬁmalwamr@%@rggemratg@;agawt,er

if it is detggnmned at 320 that the result includes at least a first
prefix object, neaning that the current input sequence corresponds wth a
word object 108, Aftenttessiifigaliverientamrs reraraed aic 182the wietod thay detriiniriesrag|at

Peeul t 1Ft n AR Rther! o SEARKEHe RO ridClidls ot all° 1P pgGRhE Rn i, dSiaE

result Wth-Whi eh T& AsS0CI at uency avi ng the
rel ativel y Hiighesthef magueoays aaﬁiih &ivoeger} ifeft o$ Idalennihecéqtjém;hablﬂ}eew@t 104

th l.t t,l d th tif t
ot o0 g b B e B D s AR bl B
repl aci ng i twih tRvaad obfzpp OGS, tpeo aekmgaﬁthﬁ&e@mo tmemmmgmm?ab?tfim
I aent |l

current input that gen the fin r
brefi x obj ectriafts sREeCy @aﬁcdﬁcﬁ%x thai e ool Mool g RS in SR o
charactess 4Rqasfiydgettt arelts @8GHEUIR mmasﬂé@eﬁaame@ emo«ﬁg tié lothebe
used to generate an_ additional artificial variant. gﬁae t he npeed %4)&){

al

artificial VisdgHyobiesd Bl hasmpiids ieniified, spd fheartifoial agiapt 1s7eat

variants hav&le@ﬁe Mhe GRer éﬁa‘?éite; Sfonh %é:icﬁnuf{’edaﬁ@ﬁﬁ%b%’ﬁ Ghd ?@Qiac&i%,oit amth an
processing contlnues, as at 232, where duplicate word objects

associ at ed \iPppsifeedbaractesds anoiie saps key 88 96 ﬁhﬁg/ cEgl dgpuh et @@Peé%t%‘%l tbrer Bt he
result. Suc khh@ra%f’hé 6E i ﬁﬁeogﬁgﬁ}?é%é&8h?ﬁﬂéle%rﬁ?hat %’E?&ﬁﬁ@g@ y IPKasigb ance,

by the frequency [earning ata ase as Wil be set forth i'ln greater
detai | Bl owhan fweachesctiron} essienedhertn, teheh sush wppositgichiregieipie wdt by peed to

artificial generate an additional artificial variant.

Once the need for artificial variants has been identified, as at 228, and such
aﬁiﬁcial variants have been generated, as in Fig. 4 and as described above, processing
continues, as at 232, where dupticate word objects 108 associated with relatively lower

25 frequency values are deleted from the result. Such a duplicate word object 108 could be

- generated, for instance, by the frequency leaming database 96, as will be set forth in
greater detail below. If a word object 108 in the result matches one of the artificial
variants, the word object 108 and its associated frequency object 104 generally will be
removed from the result because the artificial variant will be assigned a preferred status

30  in the output 64, likely in a position preferred to any word object 108 that might have
been identified. :

Once the duplicate word objects 108 and the associated frequency objects 104
have been removed at 232, the remaining prefix objects are arranged, as at 236, in an

16



variants, the word object 108 and its associated frequency object 104
generally will be renoved fromthe result because the artificial variant
will be assigned a preferred status 30 in the output 64, likely in a
position preferred to any word object 108 that m ght have been identified.
Once the duplicate word objects 108 and the associ ated frequency objects
104 have been renoved at 232, the remaining prefix objects are arranged,
as at 236, in an 16 output set in decreasing order of frequency value The
or phan prefix objects nmentioned above may al so be added to the o ut set,
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determ ned d4t5° €en se N processi ng goes
directly to Zsé&mmdrhﬁhntanbﬂnersewcnmmpmtomd@éctﬂdhe contents of the output set

o oad. 29, The Tandlel g SLELLAN SOILeE oSS B Rt o
sel ect edhon t hpehbigren@x edcrpet aioSe. More specifically, processing proceeds, as at 250, to the
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 set, then processing goes directly to 248 without the
alteration of the contents of the output set at 244,

25 The handheld electronic device 4 may be configured such that any orphan prefix
object that is included in an output 64 but that is not selected with the next input is
suspended. This may be limited to orphan prefix objects appearing in the variant portion
80 or may apply to orphan prefix objects anywhere in the output 64. The handheld
electronic device 4 may also be configured to similarly suspend artificial variants in

30 similar circumstances. A reason for such suspension is that each such orphan prefix
object and/or artificial variant, as appropriate, may spawn a quantity of offspring orphan
prefix objects equal to the quantity of characters 48 on a key 28 of the next input. That
is, each offspring will include the parent orphan prefix object or artificial variant plus one
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suspended. This may be Iimted to orphan prefix objects appearing in the
variant portion 80 or nmay apply to orphan prefix objects anywhere in the
out put 64. The handheld electronic device 4 nay al so be configured to
simlarly suspend artificial variants in 30 simlar circunstances. A reason
for such suspension is that each such orphan prefix object and/or
artificial variant, as appropriate, rmay spawn a quantity of offspring
orphan prefix objects equal to the quantity of characters 48 on a key 28

of the next jnput. That i ach of fspri will,.inclu patent.  qrphan
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variants | ieiss &bl hal@toR@ysr et RRPARERA GBIeW 108. BusbdspehfedadrpHas.
Such suspended orphan 5 prefix objects and/or artificial variants may be

consi defed PEiBebsErai@earifsyl eipired dupesidserig PRRGIPPY G PHTPRIPEY,
since such guaPERAS b RIRNBMminRIE k%cORLEE LR RAMIObrphah tirbfi€ | Aleckabidiit S MRy
reappear |ater as parents of a spawned orphan prefix objects and/or
artificial  vdificiahverjanissmay leppriser letephsparads Wt pwvned ophal pretie ebiees rben i s
det erm ned, i.onal input, 10 processing then
continues to de e?ﬁ@s’%ﬁgﬁgﬁﬁpgﬁgﬁﬁgﬂfﬁ?e of the operational input. For
instance, if it Ifstigetgeagdémut as daten@Bed, that 2lBe teder antopprapeial i1BPH,

sel ecti.gn input, . ocessin ntinues, at 254. ; bj pgt 108
ond"t ndSas s8R keing FEETERES S BluMe TG nshtE et Potle RSN TAY) B (0
out put 64, astanet,|ifas ié Hetewnined, odsj elc 2521 Batathd curfzet &gswds at edectior qupricy

obj ect 104 of the port.ion h i.ant t.pu t hat S.: db
t hle sel ect i 8IPFH c,o,ngﬁlfeé ag%glﬁ‘egt ¥§1§€? ‘é’ﬁﬁ%‘?‘ﬁ?‘@ lﬁgzﬁ@i egéggpé}tl%&r ’gg‘#“"gﬁ r. Y
Addi ti onal | ypjebhro4f dfage dGaiBportid BE 858k RYtpuhed) a8 alelirasshd woriedigat il Ohamof

additional. inputs as , at 204, .. |f it is deterniped, .as a ,that the
input is a &4 FW??@F@%H@FW?’@@E%&? r?% ﬂ!’ecB?f’PP?ufgég%ltvmigg ({)ﬁtrf’é’% gg%tt?}%t Clir r ent
Sessi 0n5i S kekdtbd adye the BiledBioACRBS, NG | sfortd aNSE @EmBtaryaSeardfly alats2 66gistdro t he
| earni ng function subsystem as_at 404 of Fig. 5%. A,de%tj r(rj\iﬂ;{er 'lﬁﬁf}% woul d
i ncl ude, forAdsitinnpils the fieg sl ArPerisiae tenepmers dgisgtion ¢ adgitjorpl & bot h
enter -a -deljspser synbol and would add a space at the end of the word, -
actuation of the <ENTER> key 44, which mght simlarly enter a delimter

i nput and enter & #picietermingd, by ah260.aM8! Hiei wpuiol & HelimHemBRRBAO%SSINE | ch
as 18 1 ndi Cobagully ol I8 MOMe WrrobGlbnTh Hirinafd HHpRcoiiPlsithifBiied, B!

Wi t hout additiona Fy entering a space. )

20 at 266, to the learning function subsystem, as at 404 of Fig, 5a. A delimiter input would

include, for example, the actuation of a <SPACE> key 116, which would both enter a

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
25 enter a .delimiter input without additi_oriaily entering a space.
| It is first dctermined,. as at 408, whether the default .output at the time of the
detection of the delimiter input at 260 matches a word object 108 in the memory 20. Ifit
does not, this means that the default output is a user-created output that should be added
to the new words database 92 for future use. In such a circumstance processing then
30 proceeds to 412 where the default output is stored in the new words database 92 as a new
word object 108. Additionally, a frequency object 104 is stored in the new words

database 92 and is associated with the aforementioned new word object 108. The new
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It is first determ ned, as at 408, whether the default output at the tine
of the detection of the delimter input at 260 matches a word object 108
in the nenory 20. If it does not, this neans that the default output is a
user-created output that should be added to the new words database 92 for
future use. In such a circunstance processing then 30 proceeds to 412 where
the default output is stored in the new words database 92 as a new word
obj ect 108. Additionally, a frequency object 104 is stored in the new words
dat abase 92 and is associated with the aforenenti oned new word object 108.
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stored Wit hi ﬁuﬁleﬁ(ﬁeﬁi‘%}’é{dﬁﬁ’@hﬁ‘fe‘% Hir fl C8 Wi thin
the handhel d ;phfchieRkG H9Y kketsdgnediPRicdntRalr e dbﬁolﬁlﬁ&nﬁmmepbhxeht 108
and the new frequency object 104, an st orage thereof wthin_.the nex)vaév\ords

dat abase 92, rpirescals Shagatiosof ?bﬁri'@ﬁBYf’rllédm@BCr@f@O]\‘M?e P He VHE% PR AN R e es s

| s term nat edy. BLNCEH &tfl%z;'téﬁ{fefaeibh!it@% 8 muetderhm&mmeaSug}ae vatue 204.
25 If at 408‘%qu£ S;gejt‘s'erm ned t hat the‘ﬁv\ogyd object 108 in fhe dccei
out put 76 frequency object 104. Advantageously, such percéntage values can be stor

ln a
20 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
the learning process is terminated. Processing is then returned to the main process, as at

204.

25 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 determined whether the aforementioned flag has been set, such as occurs upon
the detection of a selection input, an alternation input, or a movement input, by way of
example. If it turns out that the flag has not been set, this means that the user has not

30 expressed a preference for a variant prefix object over a default prefix object, and no
need for frequency learning has arisen. In such a circumstance, processing continues at
420 where the learning process is terminated. Processing then returns to the main

process at 204.
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mat ches a word object 108 within the nenory 20, processing then continues
at 416 where it is determ ned whether the aforenentioned flag has been
set, such as occurs upon the detection of a selection input, an
alternation input, or a novenent input, by way of exanple. If it turns out
that the flag has not been set, this nmeans that the user has not 30
expressed a preference for a variant prefix object over a default prefix
object, and no need for frequency |learning has arisen. In such a

ci rcunst ance, processing continues at 420 where the | earning process is
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for instance I
frequency vaW}%r 51?8 qege tf"FOerg O{éjﬁgtq %X tchj#g%%qg\?})}tg%stog%éi L?%%&x%q\t}m th the
vari ant wor dﬁfsbfre@iend}OBarpingSJpenaaerhaﬂld revisel ﬁlcquielacryecr’tn@t 1pemandar misEende Byuency
val ue of the freq object 1 associ a ] ect
108" ana 8 he BRERASRAAGRFHES St indF SRR aENE e ity MR gl it
associ ated W4 pretfaasly aﬁsloaaﬁﬁed\nﬂtMihabp&mI w&&BobijﬂdlﬂSQﬂw mmdlatfﬂbe vlaffareaun@ wor d
obj ect 108 and the, 2Q revise r unc 4 in.t
| ear ni ng dat SpESE @S%eﬂ)‘?eﬁ%’é F%‘ﬂfe&%ﬁ b}%{"% l%gﬁs%%tegw%éh%ﬁfgg@ﬁﬁlord
860063 fS IS t@gh gbtnﬂis%d&gél fREQHEH YhiNg dfelﬁdlfr&@ehcy bhectnm4mre\nom¢3easp01atsd at

4. If it is determne

428 that that default word o t he
vari ant wor d‘m@bﬁh@d’W%S"oﬁi d’bﬁPte{ﬁgbuylpﬁ?n B@é‘ﬁgt‘ vias E’é’f ?e‘éf W%ﬁ ﬁ‘%
| ear ni nQOOpe k&fide® Treqitin®f 88j84tN04 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.
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 leamning operation, processing
25 continues to 436 where the revised frequency value 104 is instead given a frequency
value higher than the ffequency value of the frequency object 104 associated with the
default word object 108. After storage of the variant word object 108 and the revised
frequency object 104 in the frequency learning database 96, processing continues to 420
where the learning process is terminated, and processing then returns to the main process,
30 as at 204.
With further regard to the learning function, it is noted that the learning function
additionally detects whether both the default word object 108 and the variant word object
104 were obtained from the frequency leaming database 96, In this regard, when word
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25 continues to 436 where the revised frequency value 104 is instead given
a frequency val ue higher than the frequency val ue of the frequency object
104 associated with the default word object 108. After storage of the

vari ant word object 108 and the revised frequency object 104 in the
frequency | earni ng dat abase 96, processing continues to 420 where the

| earni ng process is term nated, and processing then returns to the main
process, 30 as at 204. Wth further regard to the learning function, it is
noted that the learning function additionally detects whether both the
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96 as inpartj. t On 8 I VAR j.ec i e @rLater
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and 15 descri b@ﬂ] above is enerdall I ¥g hot initiated until a delimter input
aH%mttﬁea ist 88,

: Neric wor .
i s detected, " © lIqear(”nl ng occurs only once for each session.

Addi tional ly, if Itheuf¢anale d@ed ahdt theolehyitg fusctivotindisated ér Figef fanantl Plewndvor d,

the word_objects, 1 that are . the.subject.of, t.he frequ ] :

functi oA’ ar eg?%ﬁbﬁfgﬁﬂv%ﬁjgﬁa?rgﬂyﬁfg lefﬁ?%iu%raedegglé Srclinglﬁeiggéi\n&tt%&’ ?ﬁgh lgg et

output 76 andrdifieo®etsealyeshey fdricatt seasibrp usddBoratly,tifithe tlinaedefdudroutive s not

sel ection occurred, rather than 20 necessarl, ei rel.ate j ect

that ulti mat él‘?%‘%@&#@ﬂwa‘g"r h ed‘@?fglﬂ ¢ {d&u%ag?w{}ﬁ% Sgbéﬁcé Oofthgﬁgalgegg i on.

Also, if nuniLeiisg hRafidiodt theaW@lobjeos Q08 vaithdibié Mgodatsd nith ehesdedailionutput t he

frequency | earning function, operates og_lf%, on {he word objects 10%%@% wer e
tmg W 1)

associ at ed w’frng Fi selepfad viriagt AUBRESOA) en the, seleqtiop PPATed &
al ternabion eu&RLarilPheif 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 leamning 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 event, prior to termination of the current session.
25 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 soutces 99 in addition to the generic word list 88, the new
words database 92, and the frequency learning database 96, all of which can be
considered linguistic sources. An exemplary two other data sources 99 are depicted in
30 Fig. 2a, it being understood that the memory 20 might include any number of other data
sources 99. The other data sources 99 might include, for example, an address database, a
speed-text database, or any other data source without limitation. An exemplary speed-
text database might include, for example, sets of words or expressions or other data that
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novenent event, prior to termnation of the current session. 25 Wth
further regard to the identification of various word objects 108 for
correspondence with generated prefix objects, it is noted that the nenory
20 can include a nunber of additional data sources 99 in addition to the
generic word list 88, the new words database 92, and the frequency

| ear ni ng dat abase 96, all of which can be considered |inguistic sources.
An exenplary two other data sources 99 are depicted in 30 Fig. 2a, it being
understood that the nenory 20 m ght include any nunber of other data
sources 99. #headt meecided Bﬂth,oﬁsrr cxani9e mehghacter gising deat niayrbeeabhrpyfated. gRer

addr ess dat abase < hout
linitation. RATEXE loads eeﬁ?&gsge x?%(h??%%iatgase % h‘ls{tll}:?k%& o?%?&gfé@sn%l e,
sets of wor dRegurdsexmtbs}m :otmtmn‘r thet Heser dan a’ptehm stnﬂg “Wif’ and aeshivadho eltated
wth, for ex c;haract er string that may be abbrevi ated. For

exarrpl e, %‘%&ﬁf’  dat abase m ght associate the string "br" wth the set
of wordss" Best ng;aéldﬁg to 1dntify Whrd objebs08 dint tdratpad wgtra given ;trgilfaeobjh@,

string "br" an ve the output "Bes 5 ln,see
identify worg‘ 3’15‘[‘%@? ei@@“’ﬁﬁﬁl’“’%gﬁ% gr‘i%l @%&héagaﬁ)u%ﬁl P00 jectFor t he
handhel d el egistaafd thedRMiieed éiemnep@wmea& lmagfpolintae @amcswﬁcm 88 thtehmevrenor y
20. For instance_the handhel d el ectrani Vi the ric
word |ist 88wordselaibase tothgdredurrsh %qémg@gat&h"é %@ﬂﬁg}i’? %}chré% béaﬁg?écbase
96, and the oihgfy Q@Jdaob?ééh’sr RRSth&%okRspond &NAtH ¥ pesITxdotgEte s cbfnishaftthe
correspond wth the prefix object. The contents of the 10 ot her dl%m%

6 " fray

sour ces 199 nﬁ&hebéat@rSé%@dg%@aWdre@Bfi@ét‘ﬁori@@Jecﬁrﬂ@ 8¢ pRdd e JURESH
generate fr CUURRGY R @;« g} Sukd 1foﬂ%at\'\@viu' b BssBANEE Is@éhe%@ustkjedwuds Qbj st s

108 and to assigned a frequency value in, for exanple, the
upper one- t hiwhithomay he assianed e Hregpenchierabie Gr.clor pramshe dhe FeRsE @RE(PIFGPIgRe-

Assum ng tha &ﬁeoﬁﬁé' Sgeﬁtioﬁﬂyﬁ@%%n?y Fa!ngﬁe'A%lﬁﬁm% Iyt Qﬁg hati fligbcg Bneqﬁéiﬁ@y

string "br", i exanpl e, wou output to the dis %
If a delinmni teraluenpmfﬁmsntwetnelcttwstmng fon’ ebopewample wivdd poicelipRe GRIRY @ &It put

having the assg aiy%d O# Wdéhm&ehq uflﬁgrng d&%bt@&kx ﬂ]xot% Ode@t e ?t% bl dahabase,

f or |nst nce recelrve st Regar ds", it
bei ng under Sﬂﬂﬂdgtﬂ[ﬁﬁﬁssddfﬁonls!eﬂl thmughi olab@dO&aivéxeen'c@irteﬁ dutabajee I‘ilefﬂaflcﬁput

e LSt TP BB P g T PO PR oS B uSthe
wi th generat eﬁligﬁtrﬂmlemeymerbql ee&l&tlﬂ)ﬁ)ﬁl;ﬂuﬁw tnghetdxemp]as,nsglm@‘ br’f .requency val ue
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approprigt e, @®8tand may be assomated with generated frequency objects 104 having the assigned

frequency value in the aforementioned upper pottion 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.

Again regarding Fig. 3a, when processing proceeds to the filtration step, as at

25 232, 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

frequency learning database 96. In such a situation, it can be envisioned that if a user

repetitively and alternately uses one word then the other word, over time the frequency

30 objects 104 associated with such words will increase well beyond the aforementioned

maximum absolute frequency value for a frequency object 104. Accordingly, if it is

determined that both the default word object 108 and the variant word object 108 in the

learning function were obtained from the frequency leaming database 96, instead of
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upon such word objects 108 in the fashion set forth above. Again regarding
Fig. 3a, when processing proceeds to the filtration step, as at 25 232,
and the duplicate word objects 108 and the associ ated frequency objects 104
having relatively | ower 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 fromthe frequency |earning database-96.
In such a situation, it can be envisioned that if a user repetitively and

alternately ne word then ot.her. word,, over tine t f.requency 30
obj ect o 104 S3TRRTHA Mokl Sl s b ket Rhp iR dnlise DeplathiRlsy

af or enent i ongavithnafkequamneyadisad U0€ hiviegs estaivelaihtieased frequdnce qalaacysted] wet

104, Accordingl Lf Lt is determned that b t he def aul.t rd_obj ect
108" and_the BaPE Rt ot S4B4T ord Aot B0 mhgssPanEt iom e B0t al ned
from the frefiugRay bigednnongadial abBageRy, valuesthenid relhtively 1eied thaagthberf @ar i ant
wor d obj ect éOS in the frg&uency | ear ni_.ng dat abase 96 .and asgo iatin it
with a frequBFRARGLIREE 190ihahisdisegiated maindhe verapt FRet ek dof ﬁ%&%@ & ue,

instead the adv@@t%%ﬁoﬂﬂyfa%ﬁi £Q85s5/008 Sndddgss Aol dse iV b g ORI &h1ud 08 and
associates it with a revised frequency objeéect 104 having a frequency value

that is relativel¥itibdaermipadnsuchas aicto8t that (e pyeghbmelis sppaemeaigartharhi s
associ at ed Whd Podilne VAR whBK Quﬁliﬁéﬁdﬁg@?% f&bo eGCORRE: coxﬁﬂi?étf%ﬂ_tv@cﬁ&OUS' y

avoi ds excessive and unnécessary I ncrease requency val ue. it is

det ermi ned, euemredly dfeceEgihin Hetcurivel wasviemrthe capub4 iis mavedbviemeRi2i tepile,
such a%g"‘““&ééir%? IGRLRYES WaeR is“?e‘%raét At %??.k'ﬁ%césg’mg%én 30,01 5 CHner§! L hET
a conpl eted wor or a’'prefix object Wthin tthe currenrt session, the caret
84 is noved, adiiticmtl @85 cancbetdeéecttl, desPd4d | ocation, and the flag is set, as

at 276. Processi hen retyr.ns to wher.e. additjional.inputs.c

Gt cored oo ot Jndntiebfly 1P SpheytOr % AU OERO e HERhe GRS beos of
novenent i npdiisctaiaforhehe idpiteletied 8f Fomukfagcd, apothticest the timbkareli s twahes, a
rotation of the,thu eel 32, s is indi,cated b he arrow of
o o ol bR derdtadrot b ool wBTS 2 Revtenk diph B Bhe
<NEXT> key 4fbtustibn OF ey <SBEIT-11RpUtD, oPethentichlilyut] foteanlly iakcbabinalisrhwitht her

devices in the ipput apparatus 8. In_t gﬁ i nst ance where  such a npvenent
input ‘is det@BtEdcesiche & ARARITEr SLRerBHRIEe SNSRI R AP R Fhe
novenent- i npadtedidd, sagidiatian@k! srcdRkihdcor a8 fiHR) @Ghut,Othel MBWImMmenfGEREdisNl Y,
and as-is the case with a selection input such as is detected at 252, the
sel ect ed var#dsHionplly @ttected asvistelpotiooinee- viceordingbpatd 2yl thppasnuityapeenton
portion 76 ofybinGOW Rerebtd af\9%, 5 @led QuiBtlis feclYEl MKkl &iBABRSASST ON
w || necessarily include the Er eviously selected vari ant. )

20 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,
therefore, the other characters of the object being edited, i.e., the characters that are not

25 "oe.ing 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 new oufput 64 numerous objects that bear little or no resemblance to the characters
of the object being edited since, in the absence of maintaining such context, an entirely

30 new set of prefix objects including all of the permutations of the characters of the various
keystrokes of the object being edited would have been generated. New word objects 108
would have been identified as corresponding with the new prefix objects, all of which
could significantly change the output 64 merely upon the editing of a single character.
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In the context of editing, however, the particul ar displayed object that is
being edited is effectively |ocked except as to the character that is
being edited. In this regard, therefore, the other characters of the
object being edited, i.e., the characters that are not 25 being edited, are
mai nt ai ned and are enployed as a context for identifying additional word
objects 108 and the like that correspond with the object being edited. Wre
this not the case, a user seeking to edit a letter in the mddle of a word
otherwise |likely would see as a new output 64 nunerous odLects t hat bear
little or nmyygsaElianee dier theachacastelysn tef otjdve bobg editedb endynplgyiped

since, in the absence of maintaini such ,cont ext ap e set
of prefix olpeeedes TGSy C&PtFXUfLPQ?‘ﬁ% 106‘@%1“@&‘?3&%“ (?%l e&ﬂkﬁéégtvg@sy of

t he various thggqygpm&p&ltgé dihigy éj ect being edited vvoul d have been
generated. New word objects 108 would h

correspondi ng wi th fhefiée&?éwxﬁ%\‘af&e%bﬁdé@?‘gv?Qe%@hegﬁﬁ? E‘Hronb (ITIVHG 4, ifitis

si gni ficant lcge ¢ ﬁ{ége Lo soULRULe GhulRI Rk ¥ sb'll@&[bntlhﬁlteﬂlciitﬁgddﬁrmﬁl@il agate
character. é nal nt alning the other characters curreH |y &%t%g obj ect
bei ng edi tEd?yGOaﬁildt bapipeyismgt @ deiismites ik 28k i iarBrrdelemig 389 29 tion,

the user can nuch nrgpgqn&,fgﬁ\lelﬁymﬁ% o e e,ewtr@m dxBAblats edBftimbacbrane baeihdidspl ay

60. In the pr Sent exenplary ‘e of the handhel d eIe trqnic eV|ce
4, if it is el&cudetcetavicaedhe aslya‘@rr@@glg Qmsﬁtlonaienmuﬁ@!ﬁef?@ H&t clecligp Of heg

input, and it t %fﬂ}@kﬁ}_dﬂlgm ter
i nput, and i thr:‘gE?% gﬁn\?é‘gﬂp dof%ﬁeoke i)ag%ﬁb @?%d &H%&mh input is not a
novenentgi npkdy, 86, mhe fieal chmacemofebxeadtpihlat yutgmtb@dﬁln@mascﬁ* fo?re Ay b paing the

el ectronic deV|ce4the emi;ni na oper atio nput cgeqer gkl thén @
detecti on ofpﬁoﬁﬁsmglfﬂ'ﬁ‘f ‘ﬁaé% ’g%ﬂ of "% 69 ﬁ%& édf E\ag ?(teg%hgd 54, tUpon

detection of déthigninddEiERE2RE] Qvlicthyr 816, nemhmpﬁu dmécta:ihar%étxerthmarrteh@ hempst t
output is deleted in r
e 5 unti | Rt b vetedd din i Oty olsbfs PAREF R0k ATAO Mol |

as at 288, whRthedult hepnew 1snmutsmdetaeahce¢reaiou2aéfauas dubpeit, mtabattme lgpbst
recent input that was related, to the charact er that n

del et ed 14t 28aradiqr ig §ie oppRte FARAEHEY Ofb%? 363( aef’éat’iog%ﬁcge%%{%gd E@ q? Sln Leéﬁ;f)rr@1 %%?ous
defaul t out pptoce@iEORtn tdiRhudshs 2oastheldlesipipaliti.c. metmd@p;noSIQSaarmHac acter
of the key actuation that generated the |a t char.act it %3@54 Q%Htagen
conti nues toaQBQQKaW%@ieéuqnéhfﬂ?i?‘ﬁdoﬁéﬁsamaﬁedé‘“ therievigy 35%1 oélltp a

associ at ed frﬁf‘eQ%ﬂPb!b oh ®8tank e 3sD0RiIcAEficidyt bbjédielopraviciiial dithabd hewut put
76, as well as e vvord object 108 and the_ associate frec%nﬁgﬁ:%/gob ecf 104

associ at ed widefaukt ioutpbdb. adebtatsritin ghr mporsy learingsdasd SR SH Apbr%
| ear ni n?z pdat %&%&k%%’qu g i %nfl &ﬁﬂ thS<IELETEOKSUE) aid me%arﬁeﬂ#em@efdm» e.,

an i npu d the sane input as befo
is an alternation mput 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 current session, and also triggers the flag which will
25 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, processing continues at 212 where the input is determined to be either an operational
input or an input of a key having one or more characters 48, and processing continues
30 thereafter.
1t is also noted that when the main process reaches the output stage at 248, an
additional process is initiated which determines whether the variant component 72 of the

output 64 should be initiated. Processing of the additional function is initiated from 248
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is an alternation input. Such an alternation input replaces the default
final character wwth 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 |ocking the default
output 76 for the current session, and also triggers the flag which wll

25 initiate the | earning function upon detection of a delimter input at
260. If it turns out, however, that the system detects at 288 that the new

i nput detected, at i.s different..than t iAput i i.atel [ o]
det ecti on ofa?teﬁgegﬁ%éég‘k%yh@? ’ W&%&%‘?ﬁg{ Ogéaﬁ%ﬁuﬁﬁr}%gq%{{? cgrfémp légéeo%‘ he
i nput i s detiks ontperdb4tio thealigildhe. RRthepabedstiog dbterminguvhaiier annotitheivartht a key

havi ng one or nore ? ract.er 8, ,and processing continues 30 thereafter.
It is al so rFHPé’Hn?“an 3&%@# ‘ﬁ % n process reaches the output stage at

248, an additi ormpbciRENGERSs dSietinkd, ak @ S| GhetBatBE Fies colpbdear 72 hes
vari ant conponent 72 of the _output 64 should be_ initiated. Pr oceifi ng of
the addiY i orfgeadyypesti grplped; fripg dhe gupenmessian. 30 the; vaziagheTPPasat & ef g, 6

Initially, téﬁ%aiﬁe@ﬂ@i&%ﬁawﬁ%@r&%ﬁx@c@nﬁﬂ@s hiextls WIRIPEB 8B vaBa ombh@:nowt pat
u

64 to the display 60. er processing determ nes whether or not the
variant corfpoméis o thneret Beadbigpitiopeurclogpiden thecaumapt sqsgion ds deplayed ned,
as at 512, Wheldth IRE MAkADl: COTRANGouAZ: 826, afR: AnidAM-RERR :Hleplhay ed

during the current session. the vari‘ant conponent 72 _already been
di spl ayed, phovessiraese airiddidnUbdowev®,1i6 isdetarminedat Abnthahicaarad sappaesst 72

It ¢ it Y ) g .
< i splhyed? tespg b tinnth 2 NG AL cGReRY oy bikDilisk SEndEHEL 3P S5 S1 o
aft er whi ch tprdotessicngreatlet dinalaped tinhebetwem freomesst apul2@udi thefipanedistaler , it
is determned at 512 t. t

hat the varia co nent 1Q.72 has n Y.

i splayed adriechgdl B Pel ot SRRl A0ERke " do it MRS Uer'BhoctBE

det er m ne whehfieres tah 1€ hdpseiie tviatint betipeemt t7hds displayad ahd pricessing dehvens,

i mredi atel y revi i,hput, i s | onger .than a predetermned du ion. .. If it

i s | onger, tthéﬁglb%(g&meﬁﬁmgﬁﬁﬁsn 3522}{4 %@fa\gﬂe%ﬁ% F@%ﬂegﬁ{ g"“cdoﬁﬁtotﬁ%nt- 72

i s di splsaayedaaet 9o tesedenghd lrtnnihput & BYGRnRARtely prdvivas iBiun iPleectss, as

at 204. However, if it s determined at 524 that the 15 el apsed tine :
1_ .

bet ween t he REPFIRETRARL Cutaiien thi VEHRE BPEPUISY bt & PYJuEsHings 2q9sPropesEag  han

the predet ergiuiiRdiodite aeh@RatidnNBoiMARI 306, SRAPERENprdRsdige R@undisphatedn and
processing returns to the termnation point at 520, after which processing
returns to tiEecesarhat focess, as at 204. Advantageously, therefore, if a

user is entering AR¥ShEQKES, Melefhb ML YisdUl ehtbng E8Rtrokes relatively quickly, the
20 variant component 72 will not be output to the display 60, where it otherwise would
likely create a visual disiraction to a user séeking 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 predetermived duration, the variant
component 72 will continue to be displayed throughout that session. However, upon the
25 irﬁtiation_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 in the memory 20. In Fig. 1 the user has already typed the “AS™ key 28. Since the

30 data tables in the memory 20 are organized according to two-letter prefixes, the contents
of the output 64 upon the first keystroke are obtained from the N-gram objects 112 within
the memory. The first keystroke “AS” correspbnds with a first N-gram object 112 “§”
and an associated frequency object 104, as well as another N-gram object 112 “A” and an
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20 variant component 72 will not be output to the display 60, where it
otherwi se would Ilikely create a visual distraction to a user seeking to
enter keystrokes quickly. If at any tinme during a given session the

vari ant conponent 72 is output to the display 60, such as if the tine

bet ween successive inputs exceeds the predeterm ned duration, the variant
conponent 72 will continue to be displayed throughout that session.
However, upon the 25 initiation of a new session, the variant conponent 72

will be vvlthheld omthe y he user 1 ent Rt
keystrokes FEPAFE £’1“'§’f Fd]ﬁ?"é’ 0%\ V@i]@rféﬁ ’g?q;}wflﬂ’p ﬁ‘ié@ %Sﬁocé%edangpléc{led in
Fi gg 1 and aﬁeﬁﬂenc?ﬁahh@%aﬁ%&lﬁ%&@at otfkt&flrdqaeﬁoylomeat l@t‘mtmadﬁged wﬁbﬁhé,rlt tshe
word " APPLOADER", al 'S _wWor resent IS not or int ry 20.
o g 1t Ao s AT S TR othe A e ey o3b & AP ERBEt B o
tabl es in themnewRip: 20 iarBve Gaithd §ieME 6Biksts NEattdd ﬁdfthlat@i b&hpﬁfee%pde,s, t he
contents of the output 64 upon the first keystroke are obtai ne (ﬂg\the :

N- gr am &bj e&qgardiess Oﬁ\ﬁsﬂ?lﬁtedﬁﬁéuwlw Arhich; ipdiis. delherdeBKE porien sponds
wth a fi rstougblngg@m‘gbj ect 112 "S" and an associated frequency Obj ect 104,
as well as another %r am object 112 "A" and an 25 associ ated frequency
obj ect 104. Wi | & Fige 75 thequrenbse wsiditosally outersd S i'QP e denitdn The varanis ag
frequency v ro t fgeque ed
wih e | ReBedREMAT | 3 bRl bf SO INIRY p REDY ?Sl%vﬁﬁgﬁit“% wor d
is al ways pldaﬁauldedtpas 76 hén F@@fSattﬁetusouhmgaﬁﬁentwedl HvofORST kayt e pndopast4lse

obj ect

t hat_d h et l. f
frequeﬁ‘gy 3a?tel%dr}%s suc%By fémﬁ foig&)p% ﬂ(‘fe?’[e%a)%goﬁ“??% Q?aaépqﬁbéﬁ%mout put
64 is "A". hrmhl%iegonl_?,rthemmglas]mradnasméfﬂm tionally ent ered the "OP" key 28.

The variants are ict i,.n the ] al so
a word, it is prg\}F Sgs ?H&m‘ﬁ‘gﬁiﬁﬁﬁ%@tﬁﬁ ﬁl Eipgtlg hg%%hhug%gé% has
agai n ent er detettbd T@"delfaem af8parnd 1l§a‘$\P@LS0s1in aenvtr@ﬂdadoﬂrdfspoﬂd_thkelye 28rd It is

noted that th [ C Ly A epi ct her e i ncl.udes o t he
singl e char'%é? B}%Q | ﬂxt ?‘Z%a @g‘#ﬁ ﬂi‘%{ff‘g?‘ﬂm%’%ﬁ%th%ea‘? nghyisnbn
oper atignal dusiust ;Ihiﬂl@n v@uﬁthfeavan@ﬁ@&npm‘m e¥aridi @reff sbjdcts ipURPLHriafb s
"APPL", such as wou

correspond with the word AP " APPL"
i s depi ct ed PBOICR §0nnehide {AR0 oﬂﬁﬁ%ﬁémoutsiscor%?épwéwﬁ%@fﬁ ‘ﬁ%ﬁﬂ’ﬁ@%ﬁ

porti-on 76 Qfq iRGyBr *%L’Cm%‘%ﬁlﬂc@nes\ﬁéhﬂwt@é@&ﬂdX‘S@QL@QTﬁ)N’n the
variant portion 80 includé "APOL", such” as woul d correspond WthP{LEe wor d

"APOLOG ZE", an¥f isertisubariyxnotdmibet the additional vgants “A0QLes p%QBLVm i e word

LSOV AT S'g%nd k§0b% B Jil F4tl Rt ives GG 401l PeisA0DinhicnBal2Y BicaRS SrofdC0L"

20 o’o;ect 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 variént component 72 to include a specific
quantity of entries, and in the case of the instant exemplary embodiment the quantity is
seven entries. Upon obtaining the result at 224, if the quantity of prefix objects in the
25 result is fewer than the predetermined quantity, the disambiguation function will seek to
provide additional éutputs until the prédeteiminéd 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 varfants had
been generated, they likely would have occupied a place of preference in favor of such

30 orphan prefix objects, and possibly also in favor of the prefix objects of the result.
It is further noted that such orphan prefix objects may actually be offspﬁng
orphan prefix objects from suspended parent orphan prefix objects and/or artificial
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and "SOOL" are also depicted as variants 80 in the variant conponent 72..
Since no word 20 object 108 corresponds with these prefix objects, the
prefi x objects are considered to be orphan prefix objects for which a
correspondi ng word object 108 was not identified. In this regard, it may
be desirable for the variant conponent 72 to include a specific quantity
of entries, and in the case of the instant exenplary enbodi nent the
guantity is seven entries. Upon obtaining the result at 224, if the
quantity of prefix objects in the 25 result is fewer than the predeterm ned
quantity, theatinsanBigueffsmingfarpteni pafiniobjecs cait beoagajy evPeedeneriing SR
outputs until. the predeternm.ned r. of §1¥g§e provided. In the
absence of aﬁ?ﬁl‘#ﬂ@?’gf‘&\}gﬁf g}fﬂlaémﬁa%\%gﬁgof)gseoﬁ%ﬁv%g%e , the additional variant
entries are provikeocrphyn prefikabjeptsafé rankdi motrder dftdesendiog ddquenexvetdrihe t hat

if artificial variants had,.bee enerated,.they |i . h i ed
:a pl acia IofI pP%q\‘/ ﬁﬁ&é'&fﬁnf%’\l}?&% @Pg%t@c{ﬁ‘cfﬁsog}aé%a%quf e“f%Ji é(lbj%\%%%_s@y%ﬁgﬁ&upl

possi bl y sal s@rdhan bR otgécts denfiriake ¥ ohpgpondingfvotd ebjeasidi8twith an sssodizgted her
noted that such orphan prefi bj ects tual ly be of fsprin _rgpgn
prefix obj ecf@%%ﬁ‘n@%ﬁéﬁ%e‘ge g@ﬁ‘éﬁ%y SSE%rén%ﬂraeqf‘?%at%‘gjwét&ttgpgjﬁn orl\?
artificial  2ey@niARkS: beugiloyl ESPEAIBELOr phan prefix objects can be again

out put dependi’ng upon frequency ranking as explained hel ow or as
ot her wi se ranked. thepNagramr @8ipsts ddfedits d&?‘é‘l”rgéfﬁt@d?*“ﬁuﬁ c@?t FFks to

descendi ng f reQHERE Y WyiNLgtRE obilGQ 19hadihe OF EBRBeObRCharadtdd ian thatdhdor,

associ ated frequency objects 104. Since the 5 orphan grffix ob ecfl do not
have a dérr edponseemg, adingl Brsecbaragion okjaph omhan S8 RIE ‘Fee‘a‘i&@rﬁ‘hﬁ otgiegct

104, the fre | ; LAt BhoWintdt b e WaRdIRMSI N BhidMeviebi ect s
112 nust be %#%@%%%gpgg%ﬁ?gﬁ‘g%gé@ﬁi ng ot he I\I—gr_gmmgsaj ects 112, the

~ di sanbi guat i dnelidesdt-zom 6hipats 1 Eotikiare on cgemplpry meximumaghibathgicAosiesdp 112
havi ng, for insta ,Lthr e .S t : Larotiagd ange, a
final three éﬁ‘é%t;%c ugr’[st 18]:&121%{/'3{1}%{1;%%”&;}11&w%%ﬁ@@l?ﬁ%?g Igzgz:{rrplcéjof t hree
charact ers i shgiavters isilenpth bhiengerethp|disambigrhiindi fapetionoypicHly et Hisstgeck to

el ectronjc device.4 includes; N qgran j Sal11 t ; HRRar
maxi mum t h%telnmngewéﬁg?ragq élr'gml%n waige%ﬁ%sgﬁ%g B%it grie%tgsﬁsle%ﬁael?g?%od t ﬁ%tmi f
the menory 20mateieds tickedmid-qgamatity objhacicers 2 thre end lvérmotpbasprefix P@ekit h or | onger,

e, sanoi guatt o LutchLoB YRGSl o RHAS R 268k 164 ecBbgutne

mat ches the san® oBpant 12, yuddforgtia padixastiecals listed fesidnohg & variphsanpipnakiix
obl oot 1T\ ot on LSLL SO SFLa oS LESRaIE . SHFR BT Bpeh B o

among t hggy var paMsbicRhan Hakekitkee characters, then the frequency objects 104 associated with

such 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

25 memory 20 includes all permutations of two-character N-gram objects 112, a last two

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

30 frequency objects 104 that were associated with the identified N-gram objects 112. It is

further noted that artificial variants can similarly be rank ordered amongst themselves

using the N-gram objects 112 and the associated frequency objects 104.
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objects in the variant output 80. If additional orphan prefix objects are
mat ched to N 20 gram objects 112 having three characters, then the
frequency objects 104 associated with such identified N-gramobjects 112
are anal yzed, and the matched orphan prefix objects are ranked anongst

t hensel ves in order of decreasing frequency. If it is determned that a
mat ch cannot be obtained with an N-gram object 112 having three
characters, then two-character N-gram objects 112 are enpl oyed. Since the
25 nenory 20 includes all pernutations of two-character N-gram ob;_ects 112,
a last two char adt Bigs? 8e warhesedpfianeliycatersd the) @Btk%%&b@tgﬁﬁtcgﬁ‘éa tngeq

correspondi ngg Igé"@iﬂ%%"eﬁ?ﬂﬁfig. N RENLR Bbﬁﬁah 7652 Bhe\;'?\)nﬁl%;ﬁali 65 HedhetBLE AR Srane

achi eved, the. requency objects 104 associate such identified N-gram
obj ects 112 ohicst SABROLGEBucmd wavkd epmisaendpwithithe woni  APOLLQG@ZEan RS ongst
t hensel ves i.p 4 ngl. : Vel 2 P VR
objects 104 t atai%&3 rghg&ggg%?g%%%é@ﬁﬁ%ﬁ%@ﬁgﬁ% 2%"1&\?%@%‘% ect s§112. I t
is further weost@@PLAatctasst whildicalrespand witk $recaordSIARPLE \Agein, esarining et ed

anongst thensel ves. using t N- gr.am,obj.ect J J OC|
frequency oﬁ}oe%qega%fﬁ .mE%S Ihrhggl'—bleaéJ dgte?tﬁcg tﬁéé&?faé%? r%ﬁgf)%]i@%nglsﬁg' g?\c%cggg tthe
"OP" key 28.cofraspbhd svithithe prestoandefault prefix abjechorl Mg, Sedn sich, RiegfirsDartifibiel .
default portian 7 he out put 64. has becone the.prefix i v APOLO'
cuch as nouraies Al eftih et ior S REeE Srariie 10RReh EanBhelhoriebar
prior to thel“r@uﬁﬂo&ﬁlenﬁ&ﬁlddt la%if@iad@faﬁmht “mM;omsh@@naﬁtganef Qeleting thel fofal Fi g.
8 5 was, "APPL" such_ as u or [ espo i,fh the word " APPLE. " ai n.
assum n_bo t h@fbamﬁtﬁr ‘bfﬁg? Q%%Blhﬁ]fe R P’g Aﬁ)gg‘\%)e@ﬂ 'H’e?ElBB_ ,mftﬁggﬂ%ﬁ%aﬂ’ﬁo‘c‘fﬁ? efix
obj ect in FifaraeLss hOkey TOWRRE POkt h ThAIShRaE} S1iGie defhdubbriiph @6 ok
obj ect of Flﬁgé gfp t%sé; such, the first artificial. variant"APO.P" is

PHP# HE

generated a Fhisheptthesurepl enpwlgphEa Qispres & Hhabths s&remgionedrhe

af orement i o%&g@ﬁ&%ﬁl«%@ﬂp&nt "APCLP" is generated by deleting the
final 10 character of the default prefix object "APOLO' and by supplying in

its place an oppduithermosh ginge thepraydougilefanls oktpyt YePRIR| corregondeh el 2(Ed f i nal
char act of .t f ' -0 of, put. B4 LG APpTtEYE 45411 T ent
exanpl e%(r)f Ifjlbga?égiﬁs&%tas Q@%%Oﬁ{;?%f@%gogfégrﬂg?@%@g%ﬁ thg\rl\?sngi cfiuiaﬁll}:j\:élr?1 iants
is "APOLP". shgettidrihoedditiei aftbe tirenpmpyt theprediohadéfulo outpu “ATRDPIo longer

o SSBOned e Bh,OSgo A Il ek A B

current inputtifidisl yriaut ouSAHRERUbLd et pther 4riRBlal vadart dad@PPLOGY ped ensels

i vord oBLecho 9ol R SAS A STl AUAS O5Tb b5y 1 Apaey o o0

" APPLO"20 andhitheseactuated to generate the current fuput. These artificial variants are similarly
output as part of the variant portion 80 of the output 64.

Ags can be seen in Fig. 9, the default portion 76 of the output 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

25 memory 20. As such, the user provides a selection input, such as by scrolling with the
| thumbwheel 32, or by actuating the <NEXT> key 40, until the variant string “APPLO” is
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

30 default portion 76 of the output 64 (not expressly depicted herein) as a result of the
selection input as to the variant string “APPLO”, and since the yariant string “APPLO”
does not correspond with a word object 108, the character strings “APPLOA” and
“APPLOS" were created as an artificial variants. Additionally, since the previous default
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correspond with the previous default output "APPL" plus the characters 48
of the key 28 20 that was actuated to generate the current input. These
artificial variants are simlarly output as part of the variant portion 80
of the output 64. As can be seen in Fig. 9, the default portion 76 of the
out put 64 "APCLO' no |onger seens to match what woul d be needed as a
prefix for "APPLOADER', and the wuser likely anticipates that the desired
word "APPLOADER' is not already stored in the 25 nenory 20. As such, the

user provide selegtion i nput, such as by scrolling with the thunbwheel
32, or by ac?%%?i%g%h@w@%“ seRpdRgrTeRpndad witka yierd abiectsiOB; by roRPPRO i s
hi ghl i ght ed. lofibe itsetredpbadenc® MihNUe At MR idlicRNs MRS Suthii %4’ ASEioK Y. nlhe

¥ I?a ; 10. Here télﬂe4s§fﬁlﬁg?g’A LOA"

out put 64 of ch afr% an is depicted in. '91' ,

s the def auf LSBFL HTBHC e BRIEE “BEOBRA G “BHUOT heervealsoagmerstadi riych

"APPLO' becagHfitilevaratisded ?H'Jeﬁ aPREfLAN PZS@tléH it BGo0bE ﬁlétt?rgé 's@?abre(? é%b?ﬁs' y
0t arian

depi cted_hereip) as a result of the selection tnput” as
string "APPLESIX ghiertsince the variant string "APPLO' does not.correspond

with a word obj eginctQ8 ; ' "APPLOA" and  "APPLOS' were
created as an art i_u;‘li ci-%?ﬁ%}glrt I?rgﬁ géﬁh%{cfgﬁé ;Eﬂc?nai | %/’élgjl SEE  RERRY gﬁ &f aul t
28 of Fig. 9vordAbmett0s thapatietsyofthaimethiod esiped tteattanipitingao \iat doabipeading 08,
but now is I Mo ] jth the.default portion 6 of the
out put 64" of 20 g PG 108 keE B0l RRARE AN Tl I 1530 il GhesioRp A andi
"APOLOS" wersncglngovoye neipettléd coSephndsaritti the cindnt Wik sifusnca] Br@bMaputd will

preferr posi.ti i vor. of. the three displayed. orphan 5 prefix

obj ect sﬁg Si ﬂ?ee% (321 Ot: gorr%ee‘lnﬁndi vﬁ% ?“%Eaﬁe%é%g?ﬁft %\émg%ntg? &R ‘T”gtﬁﬁ gjemory

cor r esponds i fohsuahyonenistatt abjdattiectORIS shS LR 4l A0S d9TvalibepivatHRg tBhat ed
to attenpting to fsit d_correspon iglg‘a1 V\or%}g?}nects 108 are not executed with
further inputs for ThECEEPFERES ©Od¥s, His us plely widk syeeeseipliventer Gejweosd 108

corresponds “WIPRLOMBER UsddeRll édig dHRGHERGE:. @g%ﬂ 5'%5%%0%?3%&@% %@gﬁaﬂsige% ?né’ﬁt of

the memory 56° P G MHGGAVERG &6 rtiong Sedon o6 iwaved Siive Bndalol ds
DT mmt el y w i oheeasstut s ot apRpkited Mo R Rsptithe kOt Sia peyy
deliniter i g 0 lEﬁ%}pgq%’(’@éﬁqlﬁiﬁgoWiﬂg ﬁ@%@%ﬁﬁt?é’risig_qpmtedmd ds stored ierthe y of
AP SREER ke iansh el ook BbhE ey Bl IR iRy i,
new ' word olffEatan1apsolutsr remisantionie wppér, SAPPLEADERST omo-fertardtthe pastblé s
fSJ; g;ﬁgnz'%; E)%tgléf?ﬁ 6%%\?\:}21?%@]?52%&1& H2% n%ke%n@at\’\%hte‘hne%. Sk sege{%ﬁ)rz}gé 09 and S
quency 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 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
25 maximuam ﬁequency value within that data table. '
As a subsequent example, in Fig. 11 the user is trying to enter the word
“APOLOGIZE”. The user has entered the key sequence “AS” “OP” “OP” “L” “Qp”.
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
30 frequency value, the prefix object “APPLO” which corresponds with “APPLOADER”
has been displayed as the default portion 76 of the output 64 in favor of the variant prefix
object “APOLQ”, which corresponds with the desired word “APOLOGIZE.” Since the
word “APOLOGIZE” corresponds with a word object 108 that is stored at least in the
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gi ven an absol ute frequency in the upper, say, one-third or one-fourth of
the possible frequency range. In this regard, it is noted that the new
wor ds dat abase 92 and the 20 frequency | earni ng database 96 are generally
organi zed in two-character prefix data tables simlar to those found in
the generic word list 88. As such,. the new frequency object 104 is
initially assigned an absol ute frequency val ue, but upon storage the
absolute frequency value, if it is not the maxi mumvalue within that data
table, wll be changed to include a nornalized frequency val ue percentage

nor mal i zed tgeneiicav e dist $& therpser czssm FRIHG SR Ky ST COTFPARHE WAE dat a
table. AP o %’gﬁﬁ@&%ﬂie@g&m By, wmcfwumbée ﬁ@%ﬁé%@{n ine »Ldrw“mcimcﬁzﬁer t he

wor d e user has entered the key sequence " "OoPtotL”

"OP". Si ncdollgxFEpy ONDBRfixhakiedt SWPBBEN, éwae@r 4o ohtajpp e BBjd %P@bQGE%Et he new
words datab ng,.h r | Gt edi@f shavi ng
a relativel yﬁﬁe?%%%%lg g}eg%(ra%g@ vg‘ﬁﬁg&ﬁ e preét{exédro jec?{:%Ag q' \ﬁ/ni cﬁ
correspands salettion’ wﬂmatxwassememedvas@htamﬂxanJe@heAB@L@ ItIHpSGFl! Bon 76

of the output 64 i vVOor _ of. t ri p eck ... i.ch
corresponds W FII-’?S%CG glé “?88“ nccfn [Ng@j&& %%gkeég}l%% E%Ué\igrfg ﬂeA‘é%f%G ZE"
corresponds g@mibbl aandothd whjde cbject OBISt that hixd cstrespenkiedt witbatht dharattee strizg
generic word, t 88 the u an si. contjnu Y, S

cor r espondi ng’%@tcﬁ af HE 3‘88%% f)%?ﬁuo? é‘ir’@é as"’@CLZEWfEﬁ \A%iscogéde{n ﬁ’g fﬁécﬂz?ﬁz&
letters in tle@m@rddtabﬂe@é%ﬁaﬂl be Esgbdigted W@hfah&wﬁdéﬁdq&e@bjo@jﬁbt IOARGLIBE 2 i N
order to obtajn t Atle tivel he user

he , " APOLOG ZE" a ..upon
seei ng the dﬁ%ﬁ?lyéﬂé\@’épﬁr‘&%@yl Yelgs iat 45 Smé‘[‘ﬁrnl% stgreg 1Eetl chf?qB?Pcy é‘fmrfgo
affirmati vel yai8@keesg the variant prefix object "APOLO'. In such a
circunstance, the learning function will be tri p tect n, of a
delimter symbol4n &‘?thl‘i’fﬁig feppregoidhs Eﬂdhﬂléggﬂ’i%ﬁ‘ga%‘ﬁ“c% %ﬁ‘ﬁ%ﬁcﬁ’é’ﬁer it Wt he
character stgjpngy "HMPPd citdunishBedsi FEistdiGird@! @Rt RNdisiabibuatog fisiRnved | be
stored in the frequency |earning database 96 and wil] be associ a%ﬁd with a

revised freqdiessd. dlor nstangsatRaGITgsiaedllo ST apisyePyh ASYRREFICRAMFCY Wal ue
that is,gim Je%Jleg%c?E%gmb s&gﬁth]faﬁ ROUMENGHina SR By, @?st @BRSMheHbhe s(.‘}@tem

addi ti onal featur t he d el ectroni'c devi ce S de icte
general |y infocH ds on2the| epmegwnent cdorresnopdiagceish the pwwaé% ﬁ@&blﬂc‘:e CARPORERE

di sanbi guat i i 8%93& R A8 adi § 0%@ af rocasigfn&' fgslte%%r%&d %‘f%é IwPI i8Rt fd o

enter a passwor sanbi guat | IC rel atively nore cumnbersome
t han during dusdnblgugtlommweman@/mtﬁ@ wablhs, foHestanches myl-epinplbwissppalioh t he

conponent co Ly %%P Oﬂﬁie'zrzqgtw\’\ﬁ)} oth%r ﬁpLR %éﬁﬁ%ﬁgiok 'sfétgns éorﬁ?d HLoROL a{btrdmg system

20 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 unambiguous.

As can be understood from Fig. 12, each unambiguous input is displayed for a
25 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.
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
30 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 output. The depiction of the displayed graphic 46 provides an association
between the output 64 and the <NEXT> key 40 in the user’s mind. Additionally, if the
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indicates to the APl that special processing is requested, and the AP

di sabl es the disanbiguation function and instead enables, for instance, a
multi-tap input interpretation system Alternatively, other input
interpretation systens could include a chording system 20 or a
press-and-hold / press-and-rel ease interpretation system As such, while an
input entered with the di sanbi guation function active is an anbi guous

i nput, by enabling the alternative interpretation systen1 such as the

exenpl ary t ut_can unarrb As can
be under st?ciédée ﬁipﬁﬂh% %X’gﬁgﬁr on%m&% eﬁb g]ipgy f/vglg ?8?1650 25
very short pmfuamjth@ﬁl\ﬂi’r){ﬁ% Tyt 49i vntlitolnemparag \thrru:l;e]f’r Birds 32Qy ﬁatmcthe podifi@inthe

replaced wit u e .asterisk. The character "R’
shown di spl a%g@%{é Wﬁg’ {)? fffé?gtt Hsm@ Qr“%t?ﬁf ?ﬂtg’pf”gvﬁir il W%ergsaéy very
short peri odhanfl nidtives, sAsh goRolle bs eeirbdiffd @&r ndeddd b fiovd a hbiBtoodetuatit th64

i ncl udes, thehdl ﬁﬁha%gg ?ﬁgphl c. 46 near the |lower end of the variant
conponent  72"UHAHNG Sgyies g gedieithphi c 46 is 30 highly sinilar to

the graphic 42 OfIt i glssNeXEthieetie 4PsterPUGh Rt RICLHHEAMBI AVIcHES Fdefined
indication to Zr whj.ch of the keys 28 of the keypad 24 can be

actuated to ¥8 8 ras peing selingiter gnasyf no ’f‘ﬁéi ol pit dOB sprrespordsavidh tsitexj satry
graphi c 46 phevhaees: @%@plmm&m@%rﬂ@é&rm@m&% BULr 184 ﬂ# bR s NEXT>

key 40 in the user's mnd. Additionally, If user e oys t he <NEXT>
key 40 to priei Béehh begin dyrantening Mlkcy ﬂeh@enas(‘a‘OPW‘BN”B@FabTZé{’ ‘OP aotitbdhe t he

<NEXT> key 4Gy raaﬁhﬁonn'%gfnggmreﬁﬁ ed$E8 ety ht%nﬁ%u% ‘ otl he 9§d ttl!le?ﬂ) ot he

hands were in with respect”"to the housin entr
reduces unnebkéssdivply, hade abtybgshe SUENHkesthaoutdnigbt acécpiw meetAiUDaentrgm

needed to nq}ﬁgm Q{I's‘ii e 5 thunbwheel 32. This saves tine and

effort. IS a@sgta no Ingx tgﬁtt??}%}ﬁ’e%s]ystem can detect the existence of

(lzgg tain pr edef i ne@cbsmsylrgtibhtsthﬁsndnmm@w@es miot ahee&lygn?ﬂhx&e afv;r:gd obpacd 10Djoect
correspa ext. e c e.s 0

i nstance, i f%%l %e ?dﬁggﬁﬁ%ﬁmﬁlﬁu@%’f’g ﬁ I‘iig %%ﬁgyps}t?ﬁéls %‘g 46?%&*“%@8# m ght

begi n bys entks swrd, tH&d{dyeQﬁtﬁfﬁqiﬁaﬁﬁﬁg 'thP deliBer in éER WLHZ% delﬁH{ed Abiahthé 'R@y 10

ZX" act uat b to.refer to th mbol
her con. - ASHRATIUG! 5 HE CelBs i R e Bak ePot ROl e SROFOs

actuate an <vhbTsepenter Wolds, . U EOBFF U FOFEN di 8RB t éﬂ)yﬂi@%etw%%éum?tﬂg t hat
the nmenory 2f0 fjoes not al read i ncl ude a word obj ect 108 of "one-off', the:

di sambi guat i*6% TfiffﬁEchsfr?l%hﬂm?{@?%‘?‘”@ﬂ@ﬂﬁﬁﬂ%whgés Besingg tobaspichid er nput
%rSOQSt ?] gCEeyt he keNileaetikis SmBbBEGEs 3O tHeNBvGhh TiveSeeh R LI ihldehE, @%H.m ted

20 be appreciated by those skilled in the art that various modifications and alternatives to
those details could be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arangements disclosed are meant to be illustrative only and
not limiting as to the scope of the invention which is to be given the full breadth of the
 claims appended and any and all equivalerits thereof.

25
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entries subsequent to the delimter input. As such, the desired input wll
be searched as two separate words, i.e., "ONE' and "OFF", with the hyphen
t herebetween. This facilitates processing by nore narrowy identifying
what is desired to be searched. Wil e specific enbodi nents of the invention
have been described in detail, it wll 20 be appreciated by those skilled
in the art that various nodifications and alternatives to those details
coul d be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arrangenents di scl osed are neant to be
illustrati vieLAMMY: and not |limting as to the scope of the invention which
is to be given the full breadth of the clains appended and any and all
equi val ents thereof. 25 31 CLAIM5: 1. A nethod of disanbiguating an input
into a handhel d ghetiodafidsachdiguatngranvinpg iat a hanghdld glspisandg g@ﬂccd’fﬁvﬁﬁtaﬁut
apparatus, and a nenpory having stored .therei J ] ge
obj ect's andPBYARRFERF ‘c‘)‘ftp‘f’tr%aﬁfgﬁé’yangbﬁ ¢ gl,[} gaargr{%“ %@J@? h%eniqgg}dglgg@;bgj ects
bei lngd_ assoph@alagé owe&thla?dla@&&ﬂﬁjzaf ﬁgqtfenqqoigﬁgg{ codlj efCthe lanigeage obisctsginar at us
Including a plurality o I.n menoer.s, .each of at ; I nput
nenber s havii%ﬁ%‘”%te‘iowgép F%SQCIBtFéH %rﬁ%‘fe&@f et tE% g’ip&%aeng a‘rtah]g ?@%I%d?%%lg{%%%d
conpri si ng: jdet86hbddg cadh GEDldstebse bibY iipul Rembte having Aglurdigy ofachhiartets

| anguage obj ect and a second | anguage obj ect each correspond with the

anmbi guous i agiened gerer Merngtbod PSR associ ated first frequency object is

associated with gg@gcﬁg'%ﬁgmbﬂgg&ggqﬁg& object and has a first frequency val ue;
determ ning that an aSsoci ated second frequency object, | S asso iaE ed,with

the 1518econd | detgoigjag ohites tfirsin RnEeRge LLE GHE # SELRIENRHEIAES RIS cach
det er m ni ngcgllpgém?ﬂg,-tm etanl%i%lgﬁssih firequency val ue and the second frequency
a gr VR Re’

val ue has ater valu an the other of the first fre en,c% vaﬁute and
the second frequésioynining|tias ancaseocitted; fiist frequsncy ahiGefaljsisate: With doe Hig

second | anguage j e i i ith the greater value; 20
out putting g‘ﬁfn%}laég%tsytbjegg%@ﬂapggﬁgwgéﬁﬂ%uég‘ the first | anguage obj

ec
the second | angdegenioipebhit @ assodatedwkeond ufrgrencyo obiprit i asepcited @%‘i&ttﬁ%
portion qf the her of .the first | q,t}; t and the second |anguage
obj ect é aswpgi‘aﬁatgu%tosﬁft;e and hasgsecgﬂgﬁ@c&@n afife

determining that one of the first frequency value and the second frequency value

and

has a greater value than the other of the first frequency value and the second frequency
value, one of the first language object and the second language object being associated
with the greater value;

20 ouiputting at least a portion of the one of the first language object and the second
language object as a default output;

outputting at least a portion of the other of the first language object and the second
language object as a variant output; '
detecting a selection input as to the variant output;

25 responsive to the selection input, initiating the storing of a revised frequency object
having a revised frequency value different than the other of the first frequency value and
the second frequency value and being associated with the other of the first language object
and the second language object; and

detecting a portion of the ambiguous input after detecting the selection input.

30
2. A method of disambiguating an input into a handheld electronic device having an
input apparatus, an output apparatus, and a memory having stored therein a plurality of
language objects and a plurality of frequency objects, each of the language objects being
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detecting a selection input as to the variant output; 25 responsive to the
selection input, initiating the storing of a revised frequency object
having a revised frequency value different than the other of the first
frequency value and the second frequency value and being associated with
the other of the first | anguage object and the second | anguage object; and
detecting a portion of the anbi guous input after detecting the selection
input. 30 2. A nethod of disanbiguating an input into a handheld

el ectroni c device having an input apparatus, an output apparatus, and a

menory havi rag?%ta%&@tﬂt D4t Pdquemdyl dbjecn the thian @p@@ﬁumplﬁdms aghualgy of

plurality of frequency objects, each of the |a e, n
associ at ed vinput membsssserchaf aldedst e dle BBpidRen rl’g"fﬂ%" [;55?56??"" agacm%g

including a | chd nlefPHlomBARSY:S, each of at |east some of the i nput
menber s hawaggglge%pthurrg%e e:of characters assigned thereto, the nethod

conpri sing: det edeten@mmmewui:nput 5 determning that a first
| anguage obj ect AbioBtt 8RN s&koRd eaRead whjith dbe
i §P e erﬁﬁﬁlng tﬁH%QQ%&a obte r

anbi guous i nput ; an associated first frequency object is
associ at ed Wok'ﬂ&s;idnévtftihrthQarn]blgngﬁagEt,Obj ect and has a first frequency val ue;

det erni ni ng that %&i}%@oﬁﬁtﬁ da§sgg ﬁﬂ drttqg%@a&% c?}?éc??st as!sém&éd?%ﬂh&h@(ﬁrw th

the 10 second | a as a equency val ue;
det er mi ni ng hﬁ@ageﬂ@eﬂfandiha a‘ﬁnsts&eqﬁlme:qwemcy val ue and the second frequency

value has a rela vell%{?% Ztﬁiﬁ;ﬁ%‘gﬁk eed thany éfgﬁ%ﬁ%‘w eg{ 51tQs(%mtl;ng@tWI{hrgentg,luency

val ue and the sec one anguage object and
the secong | gRempEeneBs elﬁjéctfaﬁanag;as@m&equmdymma the reI ativel y great er

val ue; 15 outputting at, S rt of the on £, .t i ge
obj ect and the se%?tﬁ‘m‘f‘%ﬁ'&&%‘emg@fgggr%?fgu%tm&e Rleleapgéhtft%u Jd{r tn\%ﬁ% at
| east a porthan, eflathil @tdter vale thae tid sthdr dfahg ﬁa@éreqmney:wmanamt ﬁ@ sewwnd
| anguage object as a varl ant_out

det ect | ect th
Var ant out pPSuREY SHBRISNG of (eI AT PO cero TR L gt |

frequency Vabé&@cﬁﬂe&%%reﬁaﬂ@& ther odifgr of the first frequency val ue and
t he second frequency val ue and geln associ ted th the other, of the

first | adfuage obpepettipgat lepe aga@@mdaﬂﬂéf:nw dhg Isé guage object and the second

language object as a default output;

outputting at least a portion of the other of the first language object and the second
language object as a variant output;

detecting a selection input as to the variant output;

20 storing a revised frequency object having a revised frequency value different than
the other of the first frequency value and the second frequency value and being associated
with the other of the first language object and the second language object;

determining a difference in frequency value between the first frequency value and
the second frequency value; and

25 setting as the revised frequency value the sum of the other of the first frequency

value and the second frequency value and at least a portion of the difference in frequency

value.

3. The method of Claim 2, further comprising
30 detecting another ambiguous input;
determining that the first language object and the second language object

correspond with the another ambiguous input;
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determning a difference in frequency val ue between the first frequency
val ue and the second frequency value; and 25 setting as the revised
frequency value the sumof the other of the first frequency value and the
second frequency value and at |east a portion of the difference in
frequency value. 3. The nmethod of Claim2, further conprising 30

det ecti ng anot her anbi guous input; determning that the first |anguage

obj ect and t-he second | anguage object correspond with the another

anbi guous input; 33 determning that the one of the first frequency val ue
and the second faaeusiiay thatahaiendrafthenoshiequgnearadve wal the s HORICREYi sed

frequency val ue; outputti at | ea a portion of e one of the first

| anguage obj &t h%"&‘ﬁ’ég@%gro‘f?&}’e ‘?ﬁﬁéﬁ%’ge%j’%%{‘cya@“gnot her default output;
5 outputting at bgpstingaPRadkaQ@ortvh dfhie: @ichdnthofirst hegfage sbjcttamd Wagwcaly ect
and the second | anguage o jg&#@r@s anot her variant output; detecting

anot her sel 8BNS ObiSLAS aRetng H¥tner variant output; and storing

anot her kevised LBauaRayieaRh @6kionay iR@tanof the first eatigad obfeetanditby secatdie
greater than the one of the first frequency value and the second frequency

val ue and bénsyagerhi ASHAPRECE N e ot her of the first |anguage object
and the second lﬁ%&ﬂ‘%&n@éﬂbﬁ%&cﬁcﬂ?in&t@@%&lﬁ@amméﬂiv&M@b@yﬁﬂiuﬁig an input into
c de

a handhel d el ectroni vice having an input apparatus, an_output

appar at us, and a steeinprpothenterigeds frequeacy plipd inaviae gnefhef Jeyiye f’eq‘feg%ﬁ‘?ﬂj%

obj ects and . |4 0 AeLSd 153G 0Mf ck anRdagehahs ect s
being 15 as o%%%i?%% t\}/lmé %thc gfnééggg%%%%aﬁgqﬁgnc (E)bt?}a eff:e{qb&}t ke i nput h
appar at u§ i rissoaidtadgyith the athat ofithe Bifst langnoee 0‘?]@}’@@%/%1;‘3 secanhlapguage obigslst some of
the input nenbers having a plurality of characters assigned thereto, the
met hod conprising: detecting an anbiguous input; determining that a first

| anguage objdect anehethod ef disdmbigngingge iobijt due adavtheld et sadaving At he

associ at od vt PREPEh e oy S SR AN bl dlerd BERETERARE Y | e
det er ni ni ng IhfAkgasbjass and aphelisechiicqubnaobdatsy eathjddbe lasgwgs objeats ddingi t h
the s ecland a{ssaorgzgal‘tle \giti?gtl gscs})ciziitg fnt,]&senc%( 0 ?&:?, Qﬁje 1&1{31%%%55}%%5 }/n%iuld?rig a plurality of
input members, each of at least some of the input members having a plurality of characters
assigned thereto, the method comprising:
detecting an ambiguous input;
determining that a first language object and a second language object each
20  correspond with the ambiguous input;
determining that an associated first frequency object is associated with the first
language object and has a first frequency value;
determining that an associated second frequency object is associated with the
second language object and has a second frequency value;

25 determining that one of the first frequency value and the second frequency value
has a relatively greater value than the other of the first frequency value and the second
frequency value, one of the first language object and the second language object being
associated with the relatively greater value;

outputting at least a portion of the one of the first language object and the second
30  language object as a default output;
outputting at least a portion of the other of the first language object and the second
language object as a variant output,
detecting a selection input as to at least a portion of the variant output;
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25 determ ning that one of the first frequency value and the second
frequency value has a relatively greater value than the other of the first
frequency val ue and the second frequency value, one of the first |anguage
obj ect and the second | anguage object being associated with the relatively
greater value; outputting at |east a portion of the one of the first

| anguage object and the second 30 |anguage object as a default output;
outputting at |east a portion of the other of the first | anguage object and
the second |anguage object as a variant output; detecting a selection
input as to at |<destinga p@nﬁpn oftho fmbiguousanu akerslgtepiing the sAcctiar BPEkng a
portion of the a l

detecting a COHD@%tIO ?ﬁgﬁgﬁlﬁghfgﬁgﬁgggh%g %Qgt ?uﬁ?&% Eﬁggﬂggﬁéaat

| east a popmMOmoﬁmewhumVamﬁaanOutput and responS|ve to said detecting a
conpletion of a thir P ect £ e

obj ect having a reQ/qnslé’?j ?gggggeﬁgg‘l‘%gﬁbm%&% Térén hlrtéhiél? % Q}g%ﬁ %ﬁﬁgt he
first frequesvisgd \fmhmcﬁntieéthﬁvmg(acmdsa‘drfmmeum@y\xaMI dxﬁeramcthdmeihﬂ otlees sbdieat ed

W th the other . of the firs Ian uage and. t he secon

obj ect | 5. s SrdvmenvHr eLon AN AReah CHRG PG BEREN WERIPREe
sel ect i on | BpHE first 1gal@bletit@d thefdetmld l@ghgetabfat.i nput associated wth said
at least a portion of the variant output, the initial selection input
preceding the final selection input, detecting no other selection input
bet ween sai g, det ggd nfaehoting Clainal, ﬁ@ih@ﬁ%rﬂ;ﬁhs‘n’(g‘)&&te@lﬁg aaintliall edletionrigpa,
conpletion of a, third | anguage object, .and, enpl oying . as Be sel ectiagn

i nput t A f AAIAFINga et sedastiph st asyasiaged %W%é%é‘?a Eﬂ%%‘h%d BUATRECURS nput

into a handhgl ditgl ?&éch@ﬁ“xrﬁ)ugﬁfébéa?nghﬁwf 'ﬁgl REctibd Rphit, @@t@@tfr@tﬂésoth@:rbeﬁﬂﬁ@ﬂt
apparatus, and a nenory having stored therein a plurality of | angu%t?ﬂ
ects

obj ects and inpupbeasn sta}d @ﬁ%ﬂﬁéé@éh@!/seéﬂﬁp%t@ut @éoﬂ%ldd%et%@g P SPRYPISERR
being ~assog; g%u\ﬁ%é &ége? AJR gfo%ggs Eﬂeagﬂeawngﬁmqﬁna LM bR Rl appar at us
ura I npu

including a p n ers, each o | east some of the input
menbers having a plurallty of characters 20 assigned thereto, the nethod
conpr|S| g: dete t : } Q @v@é aphguage
obj ect aﬁd a sec%ﬁé&?gﬁgﬂgggmg%% B#%t“gﬁéﬁég%gﬁ Ch y n@%ﬁ%ous

i nput ; det ermivniapgpraths tan antpas smraamSednd  mgamdry davies @gpr@bﬁhen@tn ¢ phualgoef at ed

with the fi rlasi}gua obje%%gal.ﬁ%gaepl&gh@cotf ff;’er&ger{a?%bﬁctfs' {2h otf Eh%qgféﬁgé’e g@k&?bﬁ:mg

associated with an associated frequency object, the input apparatus including a plurality of

input members, each of at least some of the input members having a plurality of characters
20  assigned thereto, the method comprising:
detecting an ambiguous input;
determining that a first language object and a second language object each
correspond with the ambiguous input;
determining that an associated first frequency object is associated with the first
25  language object and has a first frequency value;
determining that an associated second frequency object is associated with the
second language object and has a second frequency value;
determining that one of the first frequency value and the second frequency value
has a relatively greater value than the other of the first frequency value and the second
30 frequency value, one of the first language object and the second language object being
associated with the relatively greater value,;
outputting at least a portion of the one of the first language object and the second
language object as a default output;
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determ ning that an associ ated second frequency object is associated with
the second | anguage object and has a second frequency val ue; determ ning
that one of the first frequency value and the second frequency value has a
relatively greater value than the other of the first frequency val ue and
the second 30 frequency val ue, one of the first |anguage object and the
second | anguage obj ect being associated with the relatively greater val ue;
outputting at |east a portion of the one of the first | anguage object and
the second | anguage object as a default output; 35 outputting at |east a
portion of the ot&epuibhg sthestd pation efitheader dbpetinst kngheghebisg@sfihe Seetiduage
obj ect as a @ri ant outt ut ; -d%e[f,{ﬁé- ng a selection input as to at least a
portion of t g\‘ﬁéﬁogﬁf dt Brl'ﬁn storing a revised frequency object having a
revi sed frequencydstedting adélédtion &t dshant lesst b ipertion fthe ghrianheutputy st fr equency
val ue and the second freque val ue .and bei ng_as ia itk her
of the first |ang®agee 65]%&8?%%“?%&’}%‘3 3hae Iag%‘a eggﬁqu I}%ggtam © rdgfsf%%ﬁstﬁ%/ne to

said detesti pg Ah&F ERtfiraTregidy valae bad fik st@ad frequapoy vdlonanofbeirpeassaidtait
out put, storin | earnin

as a default object the, one of .the first |anguage
obj ect and tP'i‘(égl t%"e‘é"é?fd’%“&rﬁﬁﬂéﬁ@“@ﬁ‘%’gﬁ“ ‘H‘lﬁl&ﬁ? FreORHangipes ?lbéecgi rst frequency
obj ect and the segQpschsfkesluanadtectihg@bicRelion Bb@rdsNg aBigash a\partlcandf theearianng

obj ect the other of the first |anguage object and the second |l.anqu
obj ect and t §8tpgk HEringfas andelgult epnmehirsh &iF 15; %ctpegiﬁsﬂ 1%3%36@8?]@9&:;3%;:

frequency Objs&[%hd 1 9%%2%}&%d%é SRDS tife ﬂfEhﬁgdﬁBﬁd@Q%%e@f ar{d 1B BacBnd fregichey

conpri si ng enpl oyi ng defaul t | earnjng object and t he v&ri ant
| ear ni ng 18bj ebject, stodias @p fivAdant Herniag oBisef the @Hﬁéﬁﬁ?‘e\fgﬁﬁ}é‘l%ﬂef ey rth¥ ne
unich of 't e Lig8" 1ah A 30ReO0 P the B: RS EANHedRAGHBEHROME e Wcbhd

whi ch to associate sed frequency val ue. 8. e method of Caim?7,
further conpricgingyohjstoyidrgttiagatiag default | earning 20 object a final
default |earning object fromanong a plurality of default |earning objects,
and enpl oying as the variant |earning object a final variant |earning

obj ect from ahong The nudthodadfiGlsinos, fuahdranmptisag ninplyyisjtet defaulbleaming sRietod

of daim@, further conprising. detegcti c ' LA depmi
| anguage 1gbj o ﬂ?%‘é%“aflﬁgvﬁﬁgsogjsegﬁ k'l daéterl{‘lglgg?e %U}é%fﬁ%cglﬁmg{vt eeg%\glatgidgnt _Sﬁt put
and, responsiwich of ths dird [ahgtape tobjegt andaberpdcetd bingwike abjettiwith whithagwsodbect

detecting the,flag, ~and further conprising, responsive to said detecting
the flag, enﬁr‘?){ﬁvﬂﬁd gﬁ‘éuefl?yn‘éﬂ?“edef aul t | earning -

8. The method of Claim 7, further comprising employing as the default learning
20 object a final default learning object from among a plurality of default learning objects,
and employing as the variant learning object a final variant learning object from among a

plurality of variant learning objects.

g. The method of Claim 8, further comprising detecting a completion of a third
25  language object that includes said at least a portion of the variant output and, responsive to
éaid detecting a completion of a third language object, detecting the flag, and further
comprising, responsive to said detecting the flag, employing the final default learning
object and the final variant learning object to determine the revised frequency object and
to identify a language object from among the plurality of language objects with which to

30  associate the revised frequency object.

10. A method of disambiguating an input into a handheld electronic device having an
input apparatus, an output apparatus, and a memory having stored therein a plurality of

36



object and the final variant |earning object to determ ne the revised
frequency object and to identify a | anguage object from anong the
plurality of |anguage objects with which to 30 associate the revised
frequency object. 10. A nethod of disanbiguating an input into a handheld
el ectroni c device having an input apparatus, an output apparatus, and a
menory having stored therein a plurality of 36 | anguage objects and a
plurality of -frequency objects, each of the | anguage objects being
associated with an associ ated frequency object, wherein the nmenpry includes
a generic whnguggerobjects antd pdurplissof fraglopey ohiesis, caefeolihe laepasy Wec?gal??&t‘éage

objecte and LSRN A 1 eRlopad SRURRGY oQRIRhSRALOGHRY Sibiidls biiengRner | ¢
word portion, PHET eVI'sed requency obj ect 5 being one of a plurality of
revised frequentyortbi et s leatnirgsebriion, thveplibityrfiencupgsr atiests, and dbpplyrality pl

revi sed frequency objects .bei ciat ] I

obj eot . the LeRtAreY abEEs e R Tarngtang it Pofign e RS Halaly ROR:
of at |east BEME obé of hituialipuif revimdifensenopvbjegs alomdun dieileaniog. petignatace o§

assigned thereto, .t met hod. comri si ng: . det ecting an. i i ti.. 10
det erm ni ng ttk?‘?a'fewegi%ﬁﬁg’fenf’}éﬁaﬁ‘étﬁ ‘O aég °1§?’|ﬂ(tjwé saggagﬁocflq%agrjligag%%ggodg egttheeach
correspond Wigdht bfrARinduaig aiphpulity od@ipat fMemberg, dabladf arleas sood of td ifpuf st
frequency objeéect I's associated with the fj r%; I anglug&g@ggj ect. ian_d has a
first frequemeymtes hauingdotwrlify Af Fhyrackst 2ssignebEeicatis R0 8quency

obj ect is associ ah@@cﬁﬁgtahaynlgﬁguogsﬁnﬁﬁgond | anguage obj ect and has a second
frequency val ue; deterrmning that one of the first fre Uﬁgcga[ val.ue and. t he

second fréquency alerainingathalyarEishdangusar ghecht &1 ¢ a6 2 e yPH eFoChf

the first fr O¥d Yah ue Alflllsinpecond frequency value, one of the first
| anguage obj gg#g%ng t he second Ialrzllgua e object being . associated V\%%glr%he
f

rel atively great edeieahinig ha aursseaiateh§irsh dregaensy oRiegoist3s8r1ased WHE

the first la i alyd:anguage obj ect as a default

out put; out pﬂ%@%%e%écﬁg@s%@g%%ﬁeﬁgﬁgg? ?%ie other of the first |anguage
obj ect and the sechrdninirgntenge astcietstd seeordd fraquensit oBigetpist %Ss‘éFé“it%‘&t"Yiﬁbtbﬁ
sel ecti on J nput to_at .} L SYAri ant output; 25 storing
a revise 5f resaﬁ?ﬁdé?/n u%%aeeogfe%ﬁéal%aggécrog@ﬁggl(fn%}?equénc val ue different than
the other of the fdetesminimpetiatemeyofithd fiest fnghenhie valee ertithe seepird fEsAuRly @ IU4$nd

o T aoo 2 b pslullly | \RRE 1Rln £ Selch 0P AROHERRAOPLAG! oRD the' ond
frequency value, one of the first language object and the second language object being
associated with the relatively greater value;

20 outputting at least a portion of the one of the first language object and the second
language object as a default output;

outputting at least a portion of the other of the first language object and the second
language object as a variant output;
detecting a selection input as to at least a portion of the variant output;

25 storing a revised frequency object having a revised frequency value different than
the other of the first frequency value and the second frequency value and being associated
with the other of the first language object and the second language object;

determining that the associated first frequency object is a first revised frequency
object from the learning portion;

30 determining that the associated second frequency object is a second revised
frequency object from the learning portion; h

detecting a completion of a third language object that includes said at least a
portion of the variant output; and
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determ ning that the associated first frequency object is a first revised
frequency object fromthe learning portion; 30 determ ning that the
associ at ed second frequency object is a second revised frequency object
fromthe learning portion; detecting a conpletion of a third | anguage
object that includes said at least a portion of the variant output; and 37
responsive to said detecting a conpletion of a third | anguage object,
storing a revised frequency object having a revised frequency val ue | ower
than the other of the first frequency value and the second frequency val ue
and bei ng associ msmegsive fh saighaletspiéngop comeletipn ofta thisd JangyaevBhiett SYHBE the
second | anoyanes BDLEGLY offec havidk SRANGH 0l B GUa A RLASRAITLO o
viCe havihg an in

handhel d el ectroni ut "apparatus, an output appar atus,
and a menor fedqauengelet odabe sdrendfrequangyl valed dndybebfy assastatpdaridh 816 @t0d end a
plurality of. frequency. qhj egt t anguage obj ects being

associ at ed &)fslt [?‘ng’ﬁagggg'gcéq%?gg%ﬁoglg%lﬁgéﬁeoo%ﬁg{it, t he i nput apparat us
including a plurality of 10 i nput nenbers, each of at |east sone of the

ot hod compt st i Rasek G RO B HER PRl PR MR Bl R

| anguage obj®et appachua, seoatpc: ppaGUBIendOPjnreaiorneAsling soredabgoeinch wiutdiity b

anbi guous i nput ; .1%_ determ ni q tggrtg an asgioci at ed éLhr jt freq0 encgsybe%?. ect

i s associ at SRSHIELIPPIeRTS apft pplurality of freauengy oRjeets. g AL Janelpes Yy

val ue; det epgihfibiRg Whidhah addciakd dehdined objead idpuesprantys inklidiag aiphuraligotLi at ed

with the second | anguage Ob# ect and_has a sec%nd fr_eguegﬁé. val gﬁa;

det er mi AP ng InmvhmeBRES A pfat fgastspme of Higdrryy MeRbES bakige ARSI SR  lency
value 20 hgg;ahel tlepdid Q! MetBbF@nRirisH@!l ue than the other of the first
frequency val ue and the second frequency value, one of the first |anguage
obj ect and the sédeHigepnaghigYeIsdBPEct being associated with the relatively
greater value; o t,l r Lihs e eolhibdt Sdach

| anguage obj ect gﬁgﬂ%ﬁgggg%p%J Ikﬁ%ﬁ%ﬁe&%ﬁ?ég? ggﬁgggékgg?%ﬁougput; 25

out putti ng apréspond wigth herambiostinpie ot her of the first | anguage object and

the secqgd | angyage,:ofl &6k aﬁsaséaoc\’a%d ARt sQLLRALY object is associated with the first

language object and has a first frequency value;

determining that an associated second frequency object is associated with the
second language object and has a second frequency value;
determining that one of the first frequency value and the second frequency value
20  has a relatively greater value than the other of the first frequency value and the second
frequency value, one of the first language object and the second language object being
associated with the relatively greater value;
outputting at least a portion of the one of the first language object and the second
language object as a default output;
25 outputting at least a portion of the other of the first language object and the second
language object as a variant output;
detecting a selection input as to the variant output;
storing a revised frequency object having a revised frequency value different than
the other of the first frequency value and the second frequency value and being associated
30  with the other of the first language object and the second language object;
detecting an alternation input as to the variant output;
determining that an alternate second language object of the plurality of language
objects corresponds with the ambiguous input;
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detecting a selection input as to the variant output; storing a revised
frequency object having a revised frequency value different than the other
of the first frequency val ue and the second frequency val ue and bei ng
associated 30 with the other of the first | anguage object and the second

| anguage object; detecting an alternation input as to the variant output;
determ ning that an alternate second | anguage object of the plurality of

| anguage objects corresponds with the anmbi guous input; 38 determ ning that
an alternate associ ated second frequency object of the pluralit I
frequency obj ect determiniog &t an diprngte ssediisedsecenrdBiereny gt P@hﬁ BM‘%B’E ect
and has an .alter e ; } 4 BBicatl &2Y hat &1
second | angLﬁrél3 %enggj%éﬁféals%?%é:{agegcongq?{%ﬁjg%ggg Sgﬁitelg%i;@%gengjl oyi ng the

al t er nat e asgeeitasednd Sequrdey vadugiency obj ect as the associated second
frequency object; enploying th |t ar S8 BeGEY e@S the
second frequencyevgﬁgggxgen%emgﬁapﬁg%oﬁ r%%?g[hﬁ%e OZ) e?g%ntg% ?égn ] np%ﬁté%gﬂt he

sel ecti 0B i nput. ed@loyihg fHbealniateodssodiatell aeonnd 1fredugneshebiectomplies pysgeiated
detecting as the _anbi guous input a nunber of actuations of a nunber of the
i nput rrenbersgc,ongﬁ’ﬁq L8PFHy as the alternation input a deletion input and
a reactuation of capldylpithe ATRADE seodnd heuensyivelue af thesecons frequengewdles sud 15
13. The nmethod of C aj mt%, further conprising det etcti ng as the selection
input a scrol | i SGPINE& .eil?f.m&?ﬁ%‘Wﬁ?&ée SHEBPRS, furt her conprisi ng

determning that the third | anguage object is a user-specified word for

whi ch an equi val ent | anguage object cannot pe found 2Q staring.t hird

| anguagelGobj gt , Theanthrs ggClgg_g déi Srier ?Wﬁfﬁmlg_r‘geﬁel?@h%ﬁs gﬁj aén&lglhog\slitx%gté

third frequepeyeyat iuardRoPs Sl thedinptembibdre] aht daueriiyaswthd aktersation

frequency value greater than the one of the first fr? uenu(l:% vak e .ancl t he
RS HSF |

second frequandys deagtios. inn® andrarepripaiion of P enpit panbef @ i g

determ ni ng r.tn%%erg he third | anguage 25 object is a user-specified word for
whi ch an equivalent | anguage object cannot be found, storing the third
| anguage obj ect, storing an associated third frequency object having a

third freguency VAlUgealbeasnind Nl Mt bRBrilils [detifaLeRmy si@tive i 2

absol ute an upp rd of a predetermned range of absolute
val ues. 30 l&rolBnghimpathel d el ectronic device conpri sing:

14.  The method of Claim 4, further comprising determining that the third language
object is a user-specified word for which an equivalent language object cannot be found,
20  storing the third language object, storing an associated third frequency object having a
third frequency value, and assigning to the third frequency value a frequency value greater

than the one of the first frequency value and the second frequency value.

15.  The method of Claim 4, further comprising determining that the third language
25  object is a user-specified word for which an equivalent language object cannot be found,
storing the third language object, storing an associated third frequency object having a
third frequency value, and assigning to the third frequency value an absolute value within

an upper third of a predetermined range of absolute values.
30 16. A handheld electronic device comprising:
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;
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a processor unit including a processor, an input apparatus, an output
apparatus, and a nenory having a plurality of objects and a routine stored
therein; 39 the plurality of objects including a plurality of |anguage
objects and a plurality of frequency objects, each of the |anguage objects
bei ng associated wth an associated frequency object; the input apparatus
including a plurality of input nenbers, each of at |east sonme of 5 the
plurality of i-nput nmenbers having a plurality of characters assigned
thereto; the routine being adapted to detect an anbi guous input; the
routine being adapthedliralitfef ebjbméndkineg aptiialigt of langpasg ebjotss ansk 2 plyeplity of

second |anguage object each.copr.espond wi h ﬁ]%ﬂ% i  askddated
routine bei ng%g@%f‘ﬁ‘f{éd)%ie(‘itsdgi’@rﬂfﬁée Faﬁglfaggnotbi%sc{ssog?la eégggt%th@?gguagncy ©
object is 10f3gspeyatied; Wwth the first |anguage object and has a first
frequency val ue; the routine bej adapt ed..to.det erm ne_ that Lated
second frequency oBjedpRut aPI?I%%’B&%Q‘t‘%& p?ﬂ‘%ﬁy PHRPYIRER rf,gﬁ%uoﬁgleg%?é)@% ngd
has a secoRd fHAQHANET b BiembBS heang & pRrdief sirhadaptsedsipeddetaoni ne t hat
one of the first freque_nc%/h@yal ue and the second freauency val ue has a
greater val ue thantheqautye anéfiaﬂt%‘ofqewgﬁa“fﬁ“&éﬁl’@%y‘p_ Que and 15 the
second frequency Vald@uiiQNEeilf aaé(g,eedfﬂor&ienhaleghmgeﬁ@bla@gaagamdjethmds@mndd_

| anguage object being associated wth the greater value; the routine being

adapt ed to outignguagsotjesherchgopesperdbyilhtheERbisgAES BPYY he first | anguage

obj ect and the sec Hcfiﬁ% 18Gh dBSrmAnd afafli hssBbibRM tirst tRGudnBy bbid& is
bei ng adapted to ogt{;bgrl?%lﬁ%? e %%B{f portironnof t he ot her of thgufi rst 20

| anguage dlfj eassoaiatkdtwieh the o dnbearg whiet 208 baca firsirequpaey WHe out put; t he
routine being adapigd f nggéigégda?teﬁ%h%%ﬁlgﬂe ﬁﬁpgﬁ a@8cih@d tQB8nd BEyRASy SBjERUT
responsive to the selection 1nhput, the routine being adapted to initiate
the storing ofis agociated st the oendriayguogy @gact irhiagg second Jicgedcy Yddiency val ue

different than the other. of .the, fir C

frequency val ue andﬁeblé)iu&‘éé)‘?%%%qag egﬁ éﬁt%lﬁﬁ%hu@&oc%‘ﬁ\é?mégfg&or% q%ﬂgyf%igl% g? Bl the
| anguage obj eakcaiddridiencyeabrchab anguasysalobjtacthe ether afithe fistifreaventyeyahyy and
adapted to, _detect a portion of .the anmbigueus.input af.fer I

sel ection ﬁsnpdg‘? SiGP.“QA{q‘ﬂﬁWeYa&“eelogﬁg? 3% glrs Imggééecggﬁ%C?'aggﬁge?g%gﬂtg lacg e

eviCc 0 ri
processor uni tebjétg beidg Bgodlated et ssOgreatarvalueput appar at us, an out put

ppparat s, and A it Befug Saapte 16 bitphi'al 1630 o PORESIcF ot She 3 1 el Mnghht” o
object and the second language object as a default output;
the routine being adapted to output at least a portion of the other of the first
20 language object and the second language object as a variant output;
the routine being adapted to detect a selection input as to the variant output; ‘
responsive to the selection input, the routine being adapted to initiate the storing of
a revised frequency object having a revised frequency value different than the other of the
first frequency value and the second frequency value and being associated with the other
25  of the first language object and the second language object; and
the routine being adapted to detect a portion of the ambiguous input after detecting

the selection input.
17. A handheld electronic device comprising:

30 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;
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40 the plurality of objects including a plurality of |anguage objects and a
plurality of frequency objects, each of the | anguage objects being
associated with an associated frequency object; the input apparatus
including a plurality of input nmenbers, each of at |east some of 5 the
plurality of input nenbers having a plurality of characters assigned
thereto; the routine being adapted to detect an anbi guous input; the
routi ne being adapted to determne that a first |anguage object and a
second |anguage object each correspond with the anbiguous input; the
routine bei ng adépipbuality ofiebjestsrinahidingat phanalityf deriguagedo ectssandfar luiahitysf
object is 0 a i d. vt | ) | kiSt
frequency v%ﬁﬁggaf%g%bgug¥%e&%g$ﬁ%ﬁéﬁgipéggggﬂggag%h@%%dﬁﬂg%Qgﬁmﬁggggiated
second freqfremepcyolijjett is associated with the second | anguage object and

has a second freguency val ue:. the routin iLng _adapt e i hat
one of the first! r‘@d‘ﬁ@?@{f%f&f‘ﬂ%ﬁ%ﬂp uﬁaél?y cgtgg%nﬂgl %%gﬁsugaﬁ%§f%§%%é%ng§0%
relativedy gehirslity vainget mbabers Reevigidydaralify df bearhdiers bssfanedithereeyy 15 val ue
and t he second fregue,nc val ye ong of the, first, Ia%.nguage obj ect and the
second | anguage"§ByERE Bl&ﬁﬁéﬁpéf’éléa FLEF &R AWPEHOYHEP Y el at i vel y greater val ue;

the routine bei ngeadapleashidOadaplePué dakmhigasgiat a M hh@AgObbjediemndreseobnd he
first |l anguage object and the sec anguage object as a default output;

{ nd | an
the routi ne 3148 SRBSIREEY CUFSHUC D the APRIENPSAE t i on of the other of the

first 20 | anguagg r@@lrﬁ%ﬁ@%a%t@&t&&@&%é AR o st REquRNMAGHj @D tis
out put; the routine bei ng adapted to detect a selection input as to at
3

| east alPor essoriais withdhe Gt langagooieniend basa frpdraasency valVpei ng adapted to

store a revised M&Sﬁkﬁ@%&@%@&&d RAYH B GhiR thd\UnS8EhciatddCIHGRGYeqhddybject
different than the other of the first frequency value and the second 25

frequency vi aseociatel Wish thg seeosd bingeasd obieetang hies digsend Hequery RlUest | anguage
et oct i o of 't he eay ait R R8Ee PRI ERkmin 85K Bhilof HERRRASHKEA Al te
vari ant out peonpd filsguanoyitvilne hassa wthsipely dreater deltie thanghe otip eftthe firsyfreguenpy r d
anave0g.O0LeGl 3y LAShHIERa8L g, | £35 0 (M RGBS by Pt
t he routi nelarguagapiedbdiog atarised With theeditbely dreggquahey obj ect. 18. A
handhel d el ectr of iecrogt?r}g b%?ngca(agﬂ%&i t%ior{]l%ut at least a portion of the one of the first Janguage
object and the second language object as a default output;
the routine being adapted to output at least a portion of the other of the first
20  language object and the second language object as a variant output;
the routine being adapted to detect a selection input as to at least a portion of the
variant output; and
the routine being adapted to store a revised frequency object having a revised
frequency value different than the other of the first frequency value and the second
25  frequency value and being associated with the other of the first language object and the
second language object;
wherein, responsive to the detection of the selection input as to the at least a
portion of the variant output, the routine is adapted to detect a completion of a third
language object that includes said at least a portion of the variant output and, responsive to
30 detecting a completion of a third language object, the routine is adapted to store the

revised frequency object.

i8. A handheld electronic device comprising:
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41 a processor unit including a processor, an input apparatus, an output
apparatus, and a nenory having a plurality of objects and a routine stored
therein; the plurality of objects including a plurality of |anguage objects
and a plurality of frequency objects, each of the | anguage objects being
associated wth an associated 5 frequency object; the input apparatus
including a plurality of input nenbers, each of at |east sonme of the
plurality of input nmenbers having a plurality of characters assigned
thereto; the routine being adapted to detect an amnbi guous input; the
routine bei ng adapireststoo utieireludinge prévasson shiimmt apprgusagreowbiiepparapy agd

second 10 | anqua obj ec ch.correspaond wit i guous input; the
routine bei r?d“%ﬂ%‘%&'@&“%gphggé ﬁ{(?lbéectt%aa aa{ﬂuténsessg)é%cgt?‘%‘gm?i rst frequency
object is associthd gldrality &f et inclsding apdutage obbingodgeabitctiasd a pluralgty of
frequency val ue; the routi ngé)ggt'hn '

dapted to . det 1N h ted
second frequEHESILPRIEYS: §ag i %P?gl%a em?@?@ﬁ&%i%%%‘%&a%aﬁaag a:gséjgigt%'g aaﬁd

has a secpndgdquestyarmsait;val ue; 15 the routine being adapted to determ ne
that one of the first frequency, val ue angd t({} val ue .has a

s e second frequ
rel atively great dh® PRIMAPPERES Hohiding iprally of iyt W?Perﬁre@&@@ﬁ%gé’as'\ﬁgmeo’fand

the second Ttﬁa@?}ﬁ%ﬂ&yo%ﬁbﬁ{%qn%% Hafxi_n?Q%hfr&lit%fbmggs@héﬁﬁéremd the second
| anguage obj ect being associated with the relatively greater value; the

routine being adepe eWtinobuig plapted o Jessin aMPERAISSRPG! the one of the first
| anguage 20 obj gt r%ﬁﬂetbgﬁlfgsa‘aﬁﬁ&gtd ANGHAGLNR0) 84t 18uipedefj@ulahd QUbsIH; the
e

routine being adapted to output” at |least a portion of the other of the
first | Hhguagsagbpleictt cagideorisspose vithdhd amiyeraye idl:ect as a vari ant out put;

the routine bei n%h@?@ﬂﬂn@%ei}gg élg%)gcgﬁ%oc@teﬁﬁing%ét% ak%%%ed%sttﬁeqh%y‘%jécﬁﬁt

output; the routine bein store a revised frequency Object
havi ng a r evissedate®@®ith treduerianguege abectiarfdfles o dirst fiisguenchealt:her of the first

frequency val ue apd the second  fr n .08l ' ghewd th
the other of the TTrst n[aarellgrj1 gg?teodbtjsgfé%ng%ﬁ\{%%g agge&glg% SP%%SE% géng%j%ejgt;
wher ei n, r espessiciaedtwiti the satohdiahguape dfjedthnd basl aetindrfraqngnsy valvet o t he

obj ect th6 one’ of P FRRY PEPEpdbian 8- SamB Rt ot ol PbE el FRANRE,
obj ect and t heomhee@fentihealiid hata blatople pryteobilae thaankk dthe feéluofidt freguency
object, the rqutine further being adapted t.o st.ore as a variant .l earni ng
obj ect the otHE? 2B thenasepid Gpaen e B oecee Ik @ eioh A Mo ge e
obj ect and t hps@igB@bject being associated with the relatively preater value;
the routine being adapted to cutput at least a portion of the one of the first language
20  object and the second language object as a default output;
the routine being adapted to output at least a portion of the other of the first
language object and the second language object as a variant output;
the routine being adapted to detect a selection input as to the variant output;
the routine being adapted to store a revised frequency object having a revised
25  frequency value different than the other of the first frequency value and the second
frequency value and being associated with the other of the first language object and the
second language object;
wherein, responsive to the detection of the selection input as to the variant output,
the routine is adapted to store as a default learning object the one of the first language
30  object and the second language object and the one of the first frequency object and the
second frequency object, the routine further being adapted to store as a variant learning

object the other of the first language object and the second language object and the other
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42 of the first frequency object and the second frequency object, and the
routine being adapted to set a flag. .19. The handhel d el ectronic device
of Claim 18 wherein the routine is adapted to 5 enploy the default

| ear ni ng object and the variant |earning object to determ ne the revised
frequency value and to determ ne which of the first | anguage object and the
second | anguage object with which to associate the revised frequency

val ue. 20. The handheld el ectronic device of Caim19, wherein the routine
is adapted to 10 enploy as the default |earning object a final default

| ear ni ng objogake firanameng ¢bj@kt wndlthd yecood foghensl tobjestir midnthe obojiénst beingand
wherein the routjne is_adapted to enploy as the variant |earning object a

final vari affa tr"r‘?f"‘rf”gfk’cgbj ect fromanong a plurality of variant |earning
obj ects. 43

19, The handheld electronic device of Claim 18 wherein the routine is adapted to
5 employ the default learning object and the variant learning object to determine the revised
frequency value and to determine which of the first language object and the second

language object with which to associate the revised frequency value.

20.  The handheld electronic device of Claim 19, wherein the routine is adapted to
10 employ as the default learning object a final default learning object from among a plurality
of default learning objects, and wherein the routine is adapted to employ as the variant
learning object a final variant learning object from among a plurality of variant learning

objects.
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