WD 2006/ 056036 PCT/ CA2005/ 001317 HANDHELD ELECTRONI C DEVI CE W TH TEXT

DI SAMBI GUATI ON BACKGROUND OF THE I NVENTION Field of the Invention 5 The
invention relates generally to handhel d el ectroni c devices and, nore.
particularly, to a handhel d el ectronic device having a reduced keyboard and
an input di spahi@eaiicon function, and also relates to aRassaRldked

nmet hod. Background Infornmation 10 Nunerous types of handhe d el ectronic
devi ces are known. Exanpl es of such handheld el ectronic devices include,
for instance, pPHAMNYIALLOMECHIONICNEYICERGIH TEXAOAMBIQURYIGKS, two-way
pagers, cellular telephones, and the |like. Many handheld electronic
devices also feature wirel ess conmuni cation capability, although many such
handhel d el ectronic devi cesparg@t@mdpdOngs geveQefnihat are functional

wi thout 15 conmiunication With other devices. Such handheld el ectronic
devi ces ar e Hgdef&eliventignended to be portable, and thus are of a

rel ativelsy conpactycapfehgtl aLihed geﬂerx@ & ﬂa&aﬁ%ma@féa%&erdeh@e%ndstﬁl&%t ures

often performmultiple functions und certaln circunstances of
ot her wi se havartigglpdy, 5 @ haadiiséd elsctomnicf éaicarhesing ssicduved kethondt apd awmput

advances in yeehp: %a’?ﬁ%?ﬂnﬁ&ggﬁlQsoeﬂeﬁﬁgfo%'agsoggteg% thegs are built to have

progressively snma m factors rogressively greater nunbers
of applications and features re5|dent thereon As a practical matter, the

keys of a k?%@ﬁ#mﬁﬁﬁn@ﬂ%%mge reduced to a certain small size before the

keys becone usable. In order to enable text entry, however, a
keypad rist be caEabtleusolfypesewft leind}mgi elkdtronisedryiges ik idnewn exampled besucbman

l Phapet o haldlah kom0 AR APRLORLALE pefRuP UG KGO0 BRASITET

synbol s. I'ng NUMer ous 1 e
provi de a "h@db@édmkgwbaamd%wwnmmha@ﬂhmuhdmﬁMGmiemtéeﬁkesynbphawhamd/or

digits, and Kk 0._an Lven . F exanpl e
t ouch-t one t%@%ﬁlgﬁgwﬁﬁi ﬂh%%%ggﬁggﬁ%é:”mﬁﬁg é&‘ﬁ?q%w3v§gpﬁ%‘%&E1$@€keys,
of which tenhhdidd délgitosict Hei@sngre astehdeflotehdsdeds ethak ays Btehgyhtvithave Roman

lletters, assign: t i.nstance, one of the keys includes the digit
"2" as \}\gll %ﬁ'ﬁlpal%m(13 ngE]grdEVIWﬁB" and "C', O her known reduced keyboards

have i ncl uded ot$heh hardheidg&mm'sd@’ﬁcekege%endrﬂtﬁ iBteBdedsty b @bsabldliagd thes and
the like. Sin actuatlon of h key .patentially could be
| ntended by PRE! BRrEh ouPi Ph iR Filn ke BE ps B ortn

PCT/ CA2005/ 0@4Biid multiple functions under certain circumstances or may otherwise have multiple

aspects or features assigned thereto. With advances in technology, handheld electronic
20 devices are built to have progressively smaller form faclors 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 beforc the keys become
relatively unusable. In order to 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 punctuation and other symbols,
One way of providing 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 any given key. For example, a touch-tone telephone includes a reduced
keypad by providing twelve keys, of which ten have digits thereon, and of these ten keys
30 eight have Roman letters assigned 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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letters "A", "B", and "C', and potentially could also be intended to refer
to the digit "2", the input generally is an anbi guous input and is in need
of sone type of disanmbiguation in order to be useful for text entry
purposes. In order to enable a user to nmake use of the nmultiple letters,

digits, and t®@hickson S any given key, numerous keystgake zio&l}oﬁ{s etation
systens have been provided. For instance, a "multi-tap" sys’? em allows a

user to substantially unanbi guously specify a particular character on a

key by pressiBgert h&ﬂ,samn&ea”,ean@gmagpfcoma RS bR YR 18 RferltO theldiBe @OSI i ON
of the desired character on the key. For exanple, on the aforenentioned
t el ephone keytnt Hpit geperpiitis 4n apbigieysippy andysdn need 9 sqmretype of dispahiguetiont o

specify the |iﬁToPc%Etojbgu's'éﬁilyfoxttgﬁeﬁﬁﬁur}ﬂ\&s'eé. press the key three tines. Wile
such nulti-tap systens have been " geherally effective for their intended

pur poses, they neepidprdp erablecaser loquake sseepfiihs rawlfinle lojters] digitseamithblike wf key

i nput s cogrpar i hﬁmﬂéf‘ e i ely . ut put .
Anot her exenp'a?lgréye%(l%? tro egﬁn%eg%?kgp g{e&gér%%g@s%rg%% ﬁhﬁtédg‘?&ﬁc‘}%‘&@gdﬁew

chordi ng, 15n%Mneptd Ghultiden” owstemgllews exiset to sEbstaritinly arerdigwmugpspéctylaar
character ca I In C ion_or ressing
and hol di ng ﬁa{r%g%ﬁﬂ&el%}a\?\%f P%a&%gz?%\egg%é mges%g%gefk%i}. %??Ema%%atuﬁv Fe}ll% enpl ary
keyst roke i nttke pesiticatdfoine dopiedohavstsr dn bl key! pFessampladerhibk dfdrementioned
press-and-rel "o [ i upctLen in which.a. given key vi des a
first resul tta%ﬁ%fl %ié%tgéltr{}mg&%% éﬁs)?sqg{ Isan%blen‘ﬁ%‘giﬂ}ft‘ésﬁ/derslé‘%etﬁssg%f%%‘gfe Fovi des
a second0r esdlCl, the usdnevil @rdsevhei ley phres seds. afithilhelich folti-tap shrents pes bad of

time. Wiile t V. have | kewi se been generally effective for their
| ntended pur fes P ETR HAE: bl AR Sitnesa® Bk AERGhRCSSaf rolee lptieks.
Anot her keystlargkeumint ef peyeinpits ormsyst eih tHeambesofihenctemhd yikindtdy are

sof tware- ba %u,ext di sanbi guation function. In such a system a user
typically presses keys to 25 which one or nore characters have been

assi gned, gener al Kyotheresanpigydaginoke jntapetation®ysftear weag hmetas keeehdr@hger, and
the dis ig ron software attenpt .to predict the intended input.
Numer ougggucﬁgévﬁcgleﬂlo?f\g@gesb@%% ;gr%&%g e %R#‘@Viﬁrlc@mﬁ&tﬁyc%%efﬁ‘é@a by
general |y epfesdtd we ke it hekessibnioe b eekspiug pRS BSIding MRE GO RHNE pr&tihg b exi st.
It would be deegi({gebl 1.0 Bt ovi de @Jg, [ rTPrO%ved handhel d el ect r%ni ¢ _device
with a 30 r&F0REE kePHdarEch FSEP LR EYSToke AP AHorpRtem " RUG 56 4r gress-
experience oandhdier prepant-rdedsel inkgyHannduaxipe i Wiees giSttkeydiovidRhayad
handhel d el ect roni.c device might. al so desirably be configured with enough
features to SHABIAN EHS BRisFy i et R ai ROV rerand it 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 letter, 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 expetience 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.



WD 2006/ 056036 PCT/ CA2005/ 001317 SUMVARY COF THE | NVENTION In view of the
foregoing, an inproved handhel d el ectronic device includes a keypad in the
formof a reduced QAERTY keyboard and is enabled with di sanbi guation 5
software. As a user enters keystrokes, the device provides output in the
formof a defwghtesestopgut and a number of variants from wWhidhssle8fs can
choose. The output is based |argely upon the frequency, i.e., the

| i kel i hood that a user intended a particular output, but various features
of the device provide additional variants that are not based solely on
frequency and rather are prov'deo oo|C structures resident on
the device. The 10 devi ce enabiesit ext entry and al so

provi des a | ear ni igviswnet th@@oﬁeﬁ@lﬁg,%ln' ﬁn&oveahﬂndiieﬁiaabdu&%tde%e fistdedel @n toO
adapt to proyide a custom zed e{gen ence for the user. In certain

predefined ciP¥RieR Bisdua ofpqedugr b QRGIRksyBPre eitiis Prsthled avithisisambigationy el y

di sabl ed 5 ando@Rarg! Iz\gam@ér%ntlsﬁkéfs&@lke% ﬂlélaaﬁwp%més ok étyﬁhfe%ﬂ oy &%g
Additionally, the device can facilitate the sel ect ipon of variants

di spl ayi ng a“YPibfirda srmber Kvatiants apvhicl a psesfean Shaoe R“bgpawuttlhé;aseénabl es
a user to pr @eeéa§ﬁf>aﬁ%yfréq%l=:&9tzevaiﬁé I%Lﬁoogqm%\ﬂéér ynéé%&cpgbh&n&ma ooy he
position of the user's hands on the device ccordi n an aspect of the

i nvention i sVW%rfé%ﬂﬂﬁ%O%?he|dﬁw%m@dldha1ﬁ@1ﬁeﬂlfdl vagdngcthptont codesed solepdnan
associ ated mgt t Y ngl udi.n reduced
keyboard t hat g%%ﬁé&Fggg%ﬂﬁ Q@g@&ﬁ%ﬁﬁg%%ﬂkgggﬁﬁ; ggéﬁg?f%h@bﬂg?mgfé‘another
parti cullélr kéynesamablexpitingshniag teanettiend alsppovidef 2 bmxmgrfmmﬂbm that ilBwso
provide an i gRr V. ss0cl at ed net hod
Phat provi de s £t e e o R A B RE RO TSR BT (e

i nvention i scerinpreddfiged awumﬂtmoos;é@ handbevkdonchedion omi & sdbmuesr dgatiledn
associ at ed n respon3|ve
25 to an a nbn?&g&ugﬂg{elﬁﬁ% I?e% FSJ%% \1/ d'gxleﬁlﬁgp k bl%pldg&l ﬁg& %Pag& E«E{Iewc& B din g
to relative fwﬁﬂmdfﬁ@yiectmnmf Wemmlws@e@splamng hgrapimveﬁalsptmaﬂ SNEXTprieyiode an

i mpr oveds han £V ssoci at ed t hat. provi de
a nunbe?S H,@%ﬂ, I{a% guieﬂ IJ e Bﬂq’ly 88‘5‘2%’ "Hort n?lé’ﬁre‘tv?@)é‘t theoginency
and/ or can r’éﬂsmbaituﬁrmfﬁhwcnS(iusdwmgth@desfliqeuctures reS| dent on 30 the device.

Anot her aspect of ¢ | t vi de .an ha dg ldg

el ectronic device gﬁlaig%%gsdg e&té) ﬂf‘f i Iﬁg’& ?ﬁ%tpl%vﬁb?léuﬁp%v hdasder i ence

by a user bagledronisoneviscaridoas dsemiatidnenefled! withsthanchndiidie reldeaditir&sice 3
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 to an ambiguous input, provides 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 logic structures resident on

30 the device.

Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that enable a custom experience by a user based upon
vatious learning features and other features,
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WO 2006/ 056036 PCT/ CA2005/ 001317 Anot her aspect of the invention is to
provi de an inproved handhel d el ectroni c device and an associ ated net hod
that enploy a di sanmbi guation function that can be selectively disabled in
certain predefined circunstances. Another aspect of the invention is to

provi de an i dhel d el ectronic 5 device and an ocj ated net hod,
wherein the Eﬁ%@ﬂ?ﬁagﬁnect roni ¢ device includes an i npu?gi%g?@ﬂ}% whi ch
facilitates the selection of variants with relative ease. Another aspect of

the invention is t0RLPYIRE #nd TREQNETs E@Pﬁgbﬁle%%n?fo%d)ﬂénﬁgcl&i%%%&ﬁli@nd an
associ ated met hod that enploy a di sanbi guation function to disanmbiguate
text input f r $Rica ﬁnédﬂo%ﬁcwweﬁh%b%bwﬂoﬁra disanehiguatigth fimctorathdt tamabe al | ow
editing 10 Oécele%tti's‘%#cﬁé(a%leli ﬂp&&tainiﬁld me@%ﬁ&@béﬁc@‘ OF THE DRAWNGS A ful |
under standi ng of the I1nvention can be galne romthe foll ow ng

Descri ption of thénpiher apedcf Bxbipdentionts whemvidead improgahhandisdld electvinich t he
15 acconpanyi ng;.dr.am L: i chee Fig.. |l t.ap an view of an inproved
handhel d el ecf%?ggi c e\%?sgggﬁe%g@g’r E&é%(e:lg thé\’/\nﬁ?'rg”’?lﬁeelﬁ%h%ﬁtdfgﬁ% I “565 Pis a
schemat i ¢ dephut rpparatfs vhich facijitny td stlentidhef thrizhBetithoddhivedassi ce of Fig. 1;
20 Fig. 2ais a s | epiction .of .a portion of the handheld el ectronic
device of Fig. Z?Egﬁg.&;%Qgﬁgﬁé%ygygnﬁhmé%gﬁg?3?§nWF8W§W§ el e g
certai n aspedckesicofndan adsosamedinguiatd thn efplogtal disaniblpabticneiindien exgicarieghaen t he
handhel d el ectroni c.devi ce of .Ei , Fig. 4 .is another exenplary.

f1 owchar t deg%xétnllpﬁigﬁg%ratr ‘?“ﬁeiggfé‘%ﬂ%%?ybaagﬁ8#%{‘}%;4‘3@%}3?% a4 %ﬁ’é‘i ‘f%tr‘f‘gt hat
can be eWecutoftheaexttdpet. handhel d el ectroni ¢ device by which certain output
variants can be provided to the user; Fig. 5a and 5b are anot her exenplary
flowchart depicting certain aspects of the I|earning nethod that can be
execut ed on the handhel d BR&® bBRCRIPAEVN O, THRE DRABVING@NOt her exenpl ary
flowchart depicting.certain aspects of a pethod by 30 which various

di splay formats tﬁapﬁl g%%“%F@vP&&@ SHERYRE Rafh dRedadncdl Bewy Bi llgwingce:

Fig. 7 is anDexeippbmrof ehst Pudfereidr iBadodintetX twiRnt Fa4dORE RhjuRiion Findth el S
anotherI xenglaé¥ out put during,.another part of the text entry operation,
Fig. 9i FREP2 %5%%%@??”8 during another part of the text entry
operation; 4 Fig. 1 is a top plan view of an improved handheld electronic device in accordance

with the invention;
Fig. 2 is a schematic depiction of the improved handheld electronic device of
Fig, 1;
20 Fig. 2a is a schematic depiction of a portion of the handheld electronic device of
Fig. 2;
Fig. 3a and 3b are an exemplary flowchart depicting certain aspects of a
disambiguation function that can be executed on the handheld electronic device of Fig. 1;
Fig. 4 is another exemplary flowchart depicting certain aspects of a
25 disambiguation function that can be executed on the handheld electronic device by which
certain output variants can be provided to the user;
Fig. 5a and 5b are another exemplary flowchart depicting certain aspects of the
learning method that can be executed on the handheld electronic device;
Fig. 6 is another exemplary flowchart depicting certain aspects of a method by
30 which various display formats that can be provided on the handheld electronic device;
Fig. 7 is an exemplary output during a text entry operation;
- Fig. 8 is another exemplary output during another part of the text entry operation;
Fig. 9 is another exemplary output during another part of the text entry operation;
4



WO 2006/ 056036 PCT/ CA2005/ 001317 Fig. 10 is another exenplary out put
during another part of the text entry operation; Fig. 1 1 is an exenplary
out put on the handhel d el ectronic device during another text entry
operation; and 5 Fig. 12 is an exenplary output that can be provided in an
i nst ance whenwiheos/déssanbi guati on function of the handhe}grehf6dd:9nkC

devi ce has been disabled. Simlar nunerals refer to simlar parts

t hroughout the specification. DESCRI PTION OF THE PREFERRED EMBODI MENT 10
An inproved handheFig. @D eistanoihec ed@MlGe ohtpus dulifh GALERE G8NGF ahd Yexk Nl 0 1
and is depi ct, d tsc,hemati cally Iﬁ@;}ggﬁ 2.Ij The exenpl ar;ﬁhandhée?{ef ;épg(&:t ronic
devi ce 4 incl Ude¥°F housi ng 6 upon which are di sposed a processor unit

that includes an iFiputl iamams;ﬂ@%/_%utpacrbn B hRidhel @ BRAFA LG v d %&%%%?Sor
16, a menory at . least a tirst routine. The processor may be,

0 nd
f or instance,%%%l?%ow{ﬁttﬂmﬁdmtati on, a microprocessor (P) and is 15
responsi v& to inputig 7 Qfﬁnta@mhieaggButﬁRQﬁét%Hgbe%r@?&dgﬁqa\ﬁi 88 ARt ol gnal s

to the output, apparatus 12. T rocessor 1 SO I nterfaces w
menory 20. Ex3 agen fupclion Rbihg handbeld elsaicaniaioyice bes teeredisabbdduded in U. S.

Pat ent Nos. 6, 452,588aranfeBis4&S Q301 pod fromFig. 1, the
i nput apparatus 8 incl udeg aS keypad 12aﬁ‘§a§%?ﬂo§g%€ﬁﬁgr§ﬁ%§?a‘?@% As will be

described in greater detail below, the keypad 24 is in the 20 exenplary

formof a reduced OERFy:skayboari fakydeRErReplMEALY Q_@% keys 28 that
. t I's note

serve asb(;nnput menber s , e, pad 24 may he of
other cBhfi gur at ¥érigprayed handbeld plepmmRTd¢vice il anlibated cQMERT Zn ey boad ¢ or

ot her keyboarddpicah t@RESHRNT ; t.lv.kpown, or. ynknown, and either
reduced or nﬁg}lﬁ educed. I%mt%?? Pg{ﬁeaergéﬁﬁ % Irj}e][1 ape{cglﬁfr&ee!%%’ﬁc H?"é‘&?u%n’é‘fﬂ"“&%?r?d

vari ations t HereRs o unon which asodisraxed pfroces6 ukiethboaciodes an kpypagara@s saiher

arrangenment Qfplin e i ot r gad| n _arrangement in

whi ch at | easttpgn%aﬁt}%ﬂ%’ ?ﬁ%ﬂ(‘t%%n%el e%fgl%hlaog g@salnér?égea?lhzéﬁésrtdo'ﬁ i uﬂ%il ity

of charact er $*F®pA I maybwy dor isgancesand hwitsutdimitativa)| d ferdprodegbi IPS and @

exanmpl e,j5i n & er f of _exanpl.e, thereby rendering

anbi guous an ig?r%ﬁgé@{n? %tgg@qg% %i\’?]i o, g%r%t&% i tﬁprg? ld'f%%“%\"? sigpalsio Hreutpyt ¢ he

i nput nember 8°Pagns| K.t fhs prasgwed |6 abd isistfwied hvitheths efienfopy b, bEd=@iIdsNhrgr eat er

advant ageous g B b IR L B R s ¥ Yo 11
| ayout of the keyfpaumbeundesterdiangFig, 1 ttheinsytspeimues Bbiui@Gt ik sadofs dahe
handhel d el egu QG494 @& »éill%%rhe&%beeﬁl g?é/a eq' dle{;i! %(S)Ir(])l)\/?t %tkleg?pnadvgfiti? in t5he
20 exemplary form of a reduced QWERTY keyboard including a plurality of keys 28 that
serve as input members. It is noted, however, that the keypad 24 may be of other
configurations, such as an AZERTY keyboard, a QWERTZ keyboard, or other keyboard

arrangement, whether presently known or unknown, and either reduced or not reduced.

In this reggrd, the expression “reduced” and variations thereof, in the context of a

25 keyboard, a keypad, or other arrangement of input members, shall refer broadly to an
arrangement in which at least one of the input members has assigned thercto a plurality
of characters within a given set, such as a plurality of letters, for example, in the set of
Roman letters, for example, thereby rendering ambiguous an intended result of an
actuation of the at least one of the input members,

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

5



WO 2006/ 056036 PCT/ CA2005/ 001317 virtually any keypad | ayout substantially
w t hout requiring any neani ngful change in the systemarchitecture. It is
further noted that certain of the features set forth herein are wusable on
either or both of a reduced keyboard and a non-reduced keyboard. The keys
28 are di sposwa 2a/0s0%r ont face of the housing 6, and thewdweiwheel 32 5
is disposed at a side of the housing 6. The thunbwheel 34 can serve as

anot her input menber and is both rotatable, as is indicated by the arrow
34, to provi dértupdly eext keypad laput wbsmlaﬂlhewthmcmmg ah$ meaninizfal changedn tiee

pressed in a ner.al he ho i ndi cat ed by
the arrow 38, S%térﬂ%%%'@l ctfggaﬁo r%r%ﬁe}sg%{@t(ﬁ:tq} oﬁeqaﬁlpﬁth?gzgﬁ%g SSEBO&'E‘ JELHn #8 Anong
t he keys 28 Oiﬁahlm@ dithyratiotB 41 areduged kb alnéy n&@reﬂﬁ@d&mylﬁﬁmEF& 10 key 44.
The <NEXT> key 40 ressed.to ect on,i.n t.h
processor 16 andT|il€[)é?16\}/pggegr %ﬁB%SF%ﬁ??ﬁf’?tfa‘ie @B‘Hh ‘*“?‘Pb‘a’t? la?’g is
provi ded Shy as dispatd aradide ofphié howsfngtéheThchambheel 382an SRR dbierNFNT> key
40 is provid dj ace er o 28 of the keypad 24,

the user can%%%ng)v% ﬂ@l%éoéﬁfoéag@%ﬁb 1Sr’i‘b‘{i‘ﬁta?etddjyttﬂeearﬁ3r"6i‘§§ EPVIﬂﬁsei%Ct}B%t“é’Hisl ally

wi t hout novi hgtht !pﬂmmt&rl6$anhaBdSmﬂsﬁqyesﬁédqmaﬁih@ctﬂ@ﬁg&ﬁﬁhﬂg%mcﬂ tﬂa%oﬁslﬁgeé(t 15
entry operation cribed. in t%reater detai |l bel ow, the <NEXT>

key 40 addi Eﬁ%#afwgﬁgleﬁwgﬁﬁa‘@é’&‘%qef@ 81 selgetiondniy toghe progesiléposed

thereon, and in cambag te ksysrmm&h@m@%d Qmarew&mykmma&@wm%%m'rﬁﬁ>
di spl ay identify the <NEXT> key 40 as

di s hi ereon to
bei ng aape tk }p%{iame %gélkﬁ%g AR Bedprrtedity prowisle 8 seledion érput tpghe pracestit s

regard, the ¢4 mmyﬁ&sgﬁiﬁ&hhﬁlﬁﬁe ﬁfnetsél@otﬁy‘fltnﬁ{iﬁrt asﬁ@Bl%WﬁE&'Eyé?otét 1n ut
substantlall 0 _sim othe gr‘%{)hlc4 on the <N us

identifies tReMeffEwpy ‘%‘é? -4 85mg% the sNER > ey 481 ie proridpd @iﬁ‘célltr?gmﬁnh@égf thabl e
sel ection i ngwér Kes 16 tRY 1RGN thi Bserdsn Frdtial %&&%n lﬂ% rece's:éog 16y 1, many
ose

of the keys 2% i nclude_a nunber of characters ereon
enpl oyed her SPAENYHE "aRAH daaipgnthe s pmads @wayaﬁi@m tbeak@ya@ci aﬁsiumaaém shal |

refer b&@adle}imtyooﬁfhﬁoﬂuaﬂtwﬂiybe a&eﬂlm lﬂg%'r@at&%&td' ééh&%@%qﬂ‘%r OJ‘ q?n the

certain circu Hstances herein can also refer to a quantit

exenpl ary toppllyand radyanierayiydacipdes angipghiof2 ﬂ#ﬁEOSRfé}l?;le@@ dnddh wdiain wo
characters, &tahs@sces tﬂacdubtﬁil ﬁ}g)aﬁattfs' TZS{&IS&H‘@%IQ_}%'[ £Hispayed Waghi SHE ﬁl@goﬁ haracter

56 assi gned thereto. is u rst ood he expression aracters"
shal | br oadl ¥y %m&w&oﬁﬁ@@@a ablede prwvisle aoﬁelgptm input yortsl pgocsrdr t he

|1 ke and: cam cadlihis Bald, thel AP ctadROL IR Lo filIR rg@‘&‘ﬁ%é&&oﬁ PR o6

t her eof andthe i ke. i nc S” as the
charact¥ s £8miHd? terraphis 42 oatheeTNEXTY kesrrnd thws ideatifiesihe afaGerkey Keys 28

R ik et or i vc

As o%n further be seen in Fig. 1, many of the keys 28 incﬁ/lde a number of
characters 48 disposed thereon. As employed herein, the expression “a number of” and
variations thereof shall refer broadly to any quantity, including a quantity of one, and in
25 certain circumstances berein can also refer to a quantity of zero. In the exemplary
depiction of the keypad 24, many of the keys 28 include two characters, such as
including a first character 52 and a second character 56 assigned thereto. It is understood
that the expression “characters” shall broadly be construed to include letters, digits,
symbols and the like and can additionally include ideographic characters, components

30 thereof, and the like.
One of the keys 28 of the keypad 24 includes as the characters 48 thereof the
letters “Q” and “W”, and an adjacent key 28 includes as the characters 48 thereof the
letters “E” and “R”. It can be seen that the arrangement of the characters 48 on the keys
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6 WO 2006/ 056036 PCT/ CA2005/ 001317 28 of the keypad 24 is generally of a
QNERTY arrangenent, albeit with many of the keys 28 including two of the
characters 28. The output apparatus 12 includes a display 60 upon which can
be provided an output 64. An exenplary output 64 is depicted on the

di spl ay 60 i nwbBi2gus/o3603¢The output 5 64 includes a text carpelRidcgs and a
vari ant conponent 72. The variant conponent 72 includes a default portion
76 and a variant portion 80. The display also includes a caret 84 that
depi cts generd Pithatkeyredtds genctally mp atQ WIEBRYt rengeniut, abbpid anidil snySotihd | be

{ﬁgeid\é?gm tThe‘j‘%?%%irﬂt%%%?%@é%fﬁ?ﬂ%ﬁg{#&fwt put 64 provides a depiction of

I"on t 64 at a location on the display 60
where the text is Theiontput agpatatus T2hiaclvdsizadisplgosipgidR hidRcdnShethrsAQSES:

generally in th i Ci,nit f the t conponent 68 and provides, in
addition to t(hjgp%a\é%'au tex%rp 6‘85%@“&%%&#?%8 Oﬁraﬁ’égﬁpﬁyi@r}“gfg- the by #KipBlUS

al t er nat & t exi4 iodlodes @sext bormponestch @M ak&sant @nigdgerd ef, atld vaRARROBHChepUiPUL 76,
that are propﬂqcsle(ﬁ3 ab can igt[)ut di aanbi.zgluati,on function in response to an

i nput sequence o Ske%//e A RPHOD S and p variat popiion 84, sTheglisphy algplincluslss gessetr i bed
in greater de¥aibht bgliawgeiddlydRiaslte RORULAR F&n 1% RHAPARRAIRYS JillSe

di sanbi guation function as being the nost 1ikely di sanbiguated

interpretati S5t he  anbi guous input provided by the user. The vari ant

portion 80 includghe &xplcosRINENRE thelb@Pi 44 pRlidad b &lhiah Of%:
i nterpr thti on&iroggfitogﬁ@sarre anbi uoué i ng%t fIr)orﬁ m%cﬁﬁ%&t E%ﬂjgs%?ﬂlgan
if .

sel ect , a8 Wirhbhtedosatiap ki dheabisplayi0adiereythe expisdeingdeputn t he
vari ant conpaneniriafPednibohbie 70iicdifiobin helfieinial |88k BEAL LAN AlorBliidgoudh i

is understood ,that the displayed graphic 4% coul € provi I n ot her
| ocati ons an8% Fostfern pddiforotesthe detawbpropersp apinTs, frdspictidreotdinoentusof t he

i nvention. | tltdrSat@leS0cHIREEG ! Hatnd BN 7P ;S
depi cted herein as extending vert_?éggcl) %%Eg}lg\?v%m%aggﬁgtuﬁ?%&%?ilaléoﬁ’gs?g, 25
but it is ung%?%inawdﬁ%awatguw@asn BtRmensste angevsersneatikey dtaipovifded
wi t hout 15depﬂ1@tkicajyggg3fromthe concept of the invention. Anong the keys 28 of
the keypad 24 additionally is a <DELETE> key 86 that can be provided to
del ete a text enti§Wilide dgpqribedhia srater dpteid elpyw, e defowt padteinadd is peiposs] by he

CHe LG e b san e e B AR LI GRY
i s depicted At Feat ppvided B e uses, Thhearihparior2f)) ipalndder moadeternfned
Yﬂr: f!;%’_ 81;] t YaBSty Of alt&h &k rﬂ?dpo%ﬁ%t@fpr&&ifo% Bftne 0L %ggigun&gligpu% li!r%pn BRien M ¢ hout
50 " the user can select, if desired. The displayed graphic 46 typically is provided in the
variant component 72 in the vicinity of the variant portion 80, although it is understood
that the displayed graphic 46 could be provided in other locations and in other fashions
without departing from the concept of the invention. It is also noted that the exemplary
variant portion 80 is depicted herein as extending vertically below the default portion 76,
25 but it is understood that numerous other arrangements could be provided without
departing from the concept of the invention,

Among the keys 28 of the keypad 24 additionally is a <DELETE> key 86 that can
be provided to delete a text entry. As will be described in greater detail below, the
<DELETE> key 86 can also be employed in providing an alternation input to the

30 processor 16 for use by the disambiguation function.

The memory 20 is depicted schematically in Fig. 2A. The memory 20 can be any
of a variety of types of internal and/or external storage media such as, without limitation,
RAM, ROM, EPROM(s), EEPROM(s), and the like that provide a storage register for
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RAM ROM EPROM's), EEPROVs), and the like that provide a storage register
for 7 WO 2006/ 056036 PCT/ CA2005/001317 data storage such as in the
fashion of an internal storage area of a conputer, and can be volatile
menory or nonvolatile nenory. The nenory 20 additionally includes a nunber
of routines depi@kegogenerally with the nuneral 22 for thg,pLecess|Mng of
data. The routines 22 can be in any of a variety of forns such as, wthout
limtation, software, 5 firmmvare, and the like. As will be explained in

gr eat er det aidatabstdrayw, sutthes in chet fastéen QA2in inteabluteagehgeaadfor @R, @A tbn be

di sanbi guati gn, f.unction as a | i catiQn, as | . .@s other routines. As
can be gnder Sw{o&agge PHE B r&nvgﬂig%ﬁgo% ri]gﬂ" W%W%dﬂft@ﬁ%}h yclpdes pgekergat a
stored and/ orofavgmei dgdctéd generlifbeith @fe tuakte) BEHE plobdtity 0RO The

ot herwi se. Specificall b .10 the nepor t20 i ncl udes,a%lge,ne,ri,c word |ist 88,
a new wor ds d&lﬂtg‘ﬁsaggc De gy a0t g (‘é%ft?é‘”n%g/ OFTRS P RS RO Jgutatm, suivred

Wi thin the vahinode, adeds 1ot tAewTRPDEWIARdak Grater AN, eAdTHRIGI0D] ect s
100 and frequencdé obj ects 104, The | anguage objects 100 generally are each
s fheyefergpreniiongd disaghigpatipn diictien as gyappiipationagsguelyes othsj ect s

associ at ed witH
100 include aopiney ality of word objects 108 and a plurality of N-gram
objects 112. 15 The word opjects 108 are generally representative of
conpl et e words wi £hF# ehwdesingdden Figr 28udeonsmesy d8 addigpradlyiincledse datenor y

22. For inst @& and/br érgﬁﬁieﬁrhg HagRbSi? '%ag:ﬁas,i s@‘is:([jffh‘%s, RO NerbRe. ggéciﬂl%ﬁl?}gﬁge’

English, generally each word object 108 wou represent a wor

Engl i sh PangifsgeBeyudlitgiudeppeiserrc aorbtiol. woney wasdodhtalaed 9 v &
substanti al | yro@Red, MRHH: QRESEL 9_@:0§t0(¥)e;§1 V?Hﬁr{ HOVENEY 104 §Ehe i'n%@wﬁh%?%é{'t Eg

frequency value that is indicative e relative trequen

rel evant | aigokeyef bnzyage obiedte nOherdifreapray sbicied Oy Thhdangoagd cbfscedf0108. | n
this regard, oRRIy GRNGEA GsWRhd Wil aBBisddk Cgt f L ects
108 and asso%iz‘at e)é fre ue?lscy .oB?lgic%ns%i%%?%dﬁgﬁ?%ae%ﬁégg%;%Lfr?eTﬁéejg)a(ra%lgag%lt ative
of a wide vapbieats!08finaksie apluplity phepid obisbiat §8/@d afplweife 0El-grirh hbjactal . ven
vernacular ofye {84 ohid j ri.c.word 25 |ist 88
can be deri vede in glﬁyéﬁwﬁwg%‘gw&lg?%éétsgﬂ %PJ@ % g%%‘%%ﬁ%%gaﬁéﬁﬁ%@%ga“%‘%éf yzi ng
numer ous t exPisCusiRE GerHe ploted riy taegmenoni2e For dnsthete rifvihn darighaze\seredinsthevor ds

wthin the [, : I ryrelatiyve probabilities, i.e.,
relative fr e‘q%g%g?%gﬁr%g%ﬁﬁg’c%g ?th\gﬁ%#emsaﬁgf écp ﬁvé) r%é@?ogagél%@%epﬁs‘f‘ﬁiaﬁv Fe
| anguage souidkssEngiitidanguggcarn vatwiduspisseti@custooreatdwi t hi n t he generic word

oo oL RIS ) SIS pPS0?,
repr esefft wordingrigggneny salk tmt ns indizati el dvibanteldtom diegoency adithhothghelevant
language of the given word represented by the word object 108. In this regard, the
generic word list 88 includes a corpus of word objects 108 and associated frequency
objects 104 that together are representative of a wide varicty of words and their relative
frequency within a given vernacular of, for instance, a given language. The generic word
25 list 88 can be derived in any of a wide variety of fashions, such as by analyzing
numerous texts and other language sources to determine the various words within the
language sources as well as their relative probabilities, ie., relative frequencies, of
occurrences of the various words within the language sources,
The N-gram objects 112 stored within the generic word list 88 are short strings of
30 characters within the relevant language typically, for example, one to three characters in
length, and typically represent word fragments within the relevant language, although
certain of the N-gram objects 112 additionally can themselves be words. However, to the
extent that an N-gram object 112 also is a word within the relevant language, the same
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certain of the N-gramobjects 112 additionally can thensel ves be words.
However, to the extent that an N-gram object 112 also is a word within the
rel evant | anguage, the same 8 WD 2006/ 056036 PCT/ CA2005/001317 word

i kely woul d be separately stored as a word object 108 within the generic

word |ist 88woAsicesgplioyed herein, the expression "string m@dsuassiAati ons
thereof shall refer broadly to an object having one or nore characters or

conponents, and can refer to any of a conplete word, a fragnment of a word,

a cust om wor dwod lgelyrvemgi iensepanelytstiged dskevord objbettl U@wﬁhﬁ&ﬁ@é@n@ﬂ@ﬁ&ldq{sy
enbodi nent of 8the handhel %:? el.ectroni c devjce ,4! the N- gram objects 112
i ncl ude 1- gram b} eoyed hetein, (g ey reﬁgﬁﬂnecsfrglgt et varigtionh dherpadr ekl aefer n

| engt h, 2-gr aoally @cisobidot I@vmg&:’fnéloﬂﬁloﬁé%lﬁféﬁtérsto?@&m mBntk R4 & E&ﬁfe?&‘tt@@
I ength, and 3- ram ob string objects hat are ree chdracters

e .y
in l'ength, alcf ‘gxraéfaéﬁlleﬂﬁé)&au‘*@éd § Custek werdead exigesgipnNangtd liks. 112
Subst ant il | y eaCIIIn ﬂicgfe@éﬂt eRIn§ Ry %%odldﬂeﬁth)? e lasll AR em&gmgigexll&esﬁf i

simlarly associ a Vi/l% an associ at ed requenCé obj ect 4 store WI thin
the generic &JF& JeFté gdnchydst I-gmm ehestubncsiriad pbiects ttod arsescihateld it t h a

gi ven N-gramiefiigQtlgranl 588 8 shiln@PhfRE WnaY Ao cﬂ%&%&r@%?@%&(ﬁ tihe Lel ative

probability that the character string represent g
N-grai n obj e@PIe§H7 e xiisg gbigets Hayare ﬁémﬁh@mctwsmhiengtam}fl okorhithoere ccﬂllaeimeal evant

| anguage. Theedh&r @ 1 C ects 104
15 gr eg(ajqupar eofa{ h?sggglgﬁgqéé 5 @ﬂm&igﬁ Ilsft @?‘ %?f%efl o%?gl ned in

a fashi § & is spnilapiy @sspaipted mwcassqch@dmwngb plejctt 100 8toanidwitHie the

ted f al £ haugh, t h I
verorma 1 nEoHTRH SRR sty P MGG Pl S AR e

because it will4 basivlsrabencavaleg dhas 1rt§1ﬁ0atenéle\zaiailwolrabant§amheﬁle sharadigstrinizt hi n
t he vari ous Fedsnid n the .rel ative occurrence
% f""?‘ﬁ%@‘fuﬁf?‘* erc ek HEApeage™ Wﬁh‘“ﬁ%&ﬂ’é‘l"é

of a given word he present xenp ary e
el ectroni c déigirelevant lapguage. | Fhe N—ewan‘pﬂ]a:tsyllﬁalmgthagﬂodnabdhgeqdeﬁcﬁbgdctsﬁkm

ob] 2ot o emciPaR of HERh s ine slE AT MR and e Sl S u i ie iden ohch
the English thanayaigenhich B@s‘é@td bt 108 tuine rhei aselclactdshir@G6nes- @i N4 gEam

por it at i on et N YRt B9 UG eq 1 B FRRE i et %@@Hﬁ&ﬁﬁpe The
N-gr am obj ectlightiy diffgrenobdcese ulfd*elllamcdm aialysig W el viaylowf charagireamfh%sgxh&ﬁh obj ects

112, primari rel ati.yel h frequency w thin the
rel evgnt Iand’é%%gﬂ %’Oigﬁ{emfgﬁ% mgé)%n})aa}/ yt‘e %gnf’fh%“ Wﬁéf%ﬂg%@b‘é?rﬂom c

devi cea2d nel udes The weesent hmmmry enmbdltdaet dfhlicclembiletd gectpalorasvrt uoRsh af t he
oS e gge, Slabe BT, FSRBlal st T R O
objects 112, ie., one l-gram object for each of the twenty-six letters in the Roman
alphabet upon which the English langnage is based, and further includes 676 2-gram N-
gram objects 112, ie., twenty-six squared, representing each two-letter permutation of
25 the twenty-six letters within the Roman alphabet,
The N-gram objects 112 also include a certain quantity of 3-gram N-gram objects
112, primarily those that have a relatively high frequency within the relevant language.
The exemplary embodiment of the handheld electronic device4 includes fewer than ail
of the three-letter permutations of the twenty-six letters of the Roman alphabet due to
30 considerations of data storage size, and also because the 2~gram N-gram objects 112 can
already provide a meaningful amount of information regarding the relevant language. As
will be set forth in greater detail below, the N-gram objects 112 and their associated
frequency objects 104 provide frequency data that can be attributed to character strings
9



al ready provide a nmeani ngful anount of information regarding the rel evant

| anguage. As w Il be set forth in greater detail below, the N gram objects
112 and their associated frequency objects 104 provide frequency data that
can be attributed to character strings 9 WD 2006/ 056036 PCT/ CA2005/001317
for which a ceonespsngi ng word obj ect 108 cannot be idenpd-fdefiahspas not
been identified, and typically is enployed as a fall back data source,

al though this need not be exclusively the case. In the present exenplary
enbodi nent , tfae Whighge agerespbjding svotd Obmetd1Atheannbt be ddundfied ooljaeaios bdH4 ar e

mai nt ai ned supRsk@pg | .layiolate in t eric word |i .88, . neani ng
that the basi c%@%&%k (l:égr lﬁ;semlpg%ﬁ‘? gt gﬁ%“%ﬁ%ﬁt{ai‘s%‘rﬁ aﬁ??élﬁﬁg?%’&ceﬁﬁ“?w?en t he
generic wor ¢xtiugvelBthecased t he | earning functions that are provided by the
handhel d el ectroni.c ., devi 4 and that are descri bed beJ ow operate in

conj unction with lg% s %6%181130?}‘3{’% a?F‘éogﬁlgﬂtert 7 I1gnedsssy 8%13@1"’ s'¥fharde then
menory 205 s Uisquasy objects @0aap hentdinedt DBstAAEMINRF Bfate &Qh@géneﬁé%erd%t gpd the
frequency | earnin d{a abase 96. The new words dat abase 92 and the frequency

AP 4P LE B

FANA HaE AR I B hsinebBe b s eepaice d

| ear ni ng dat abas :
frequency objvecd §ist18¥ ahd tier Beming Cuiiond @et §@ Rovidtdtly fe WHSHRM &8&ronic
experience in _which rds and the like that are used relatively nore

devick & aud that’ Sre e A :
frequently by d uséy fre fescrbedoheon BRFIAHP theqnainglion with otheretisct thebemency
val ues than geghtilylGored kBewhae ibedhRly 60t alnif, theasper illcgm\é@%@l, Wothy 88.
Mor e parlbi cul a%%%( ';h%&ﬁfgflv wor ds database 92 1 ncludes word objects 108
that ar e usefad@r] et TEMERCY SeHErEdAapase98- not  found among the word
obj ects 108 of t hehegeaerdsdndagbdst S0 88 wEaghuers,diahiech i e new
wor ds dat abase,. 92 has .associated therew th a%huassygglg%%@d ?t%%geugﬁc‘i}&gbj ect

104 that is*HE5akYSAeBerty [P4and sareigis dsausaciathiests 92 in Bder tb peryidericy
| earni ng dat adeaseumizéd &ipRfi@Re WOH RO RLRG LRd #19581115%"{9&\‘5%%5&9& ?etla%gei&rrg&g ency
r us

objects 104 that are indicative of relatively nore equent ge of such
words by a uSBHCRRRY auseT willdw asserinted piith reletivehhighse fepicecyiohuds fhas mi@s. As

such, the newhsRidedefiehash B2 .and: LR 1 e Rl 96
provi de two e&rnid%nzg functilons gt ha(t} igc!fl%tﬁgy ?%éee‘%ﬁu%&b%eﬂg t grﬁgbi lity

to learn nett ié?_ﬁh‘ﬁﬁl Vorel tplsiesis il 08 thyt pis Yseradefined ek @t femegileaeynoval ues
for known wofoghsd alé’&]fgl‘_rhégﬁmrd_?@je%@q()é;@f ﬂl@g%&hﬁ v&ogj A r{figx %E@H{@&X 0;;%%' logn, the
t he di sanbi guat 1 on

general operation of certain aspects : hct 6h of the
handhel d el &t FOhiMOrdelpfabise 22 agersediaserathorepvith o nesogiated frequconsobjando4 he | i ke

are depi ct edh@ng sl serddbadhehSEWIRE Ghatafie 199P Uil 84 al @4’ and
t he inﬁilt can be any type of act uatsi Sr?' or gg't ﬁltehre ﬁe&g%lr%gt??agﬁﬂgagﬁ%b sea%

porti o bf &S WP Okipind 8 ard gssogiated Siequsney opiatts IO thati anc Enditetivé of
relatively more frequent usage of such words by a user than would be reflected in the
generic word list 88. As such, the new words database 92 and the frequency learning
database 96 provide two learning functions, that is, they together provide the ability to
learn new words as well the ability to learn altered frequency values for known words.

25 Figs. 3a and 3b depicts in an exemplary fashion the general operation of certain
aspects of the disambiguation function of the handheld electronic device 4. Additional
features, functions, and the like are depicted and described elsewhere.

An input is detected, as at 204, and the input can be any type of actuation or other
operation as to any portion of the input apparatus §, A typical input would include, for

30 instance, an actuation of a key 28 having a number of characters 48 thereon, or any other
type of actuation or manipulation of the input apparatus 8.

Upon detection at 204 of an input, a timer is reset at 208. The use of the timer

will be described in greater detail below.
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30 instance, an actuation of a key 28 having a nunber of characters 48
thereon, or any other type of actuation or nmanipul ati on of the input
apparatus 8. Upon detection at 204 of an input, a tiner is reset at 208.
The use of the tiner w1l be described in greater detail below 10 WO
2006/ 056036 PEU/ 2042005 001317 The di sanbi guati on functi pfyéleesdeyer m nes,
as at 212, whether the current input is an operational input, such as a
selection input, a delimter input, a novenment input, an alternation

i nput, or, for |nsled¢S@mbmnwcmtﬂmmom thpxudetetmates ao eis2 1apwhatlon steiclitiére gt

actuation of n cters 8 thereon., If the

input is determ ﬁg%at%%alg%dt &c a?ﬁﬁ é}on lﬁpug’pe‘; gf”i“S‘n’&P ul; HBRYeest BRlsE ng

continues at @dkeabiyn mgdk o:gfctrhmstann@lahy bthertilen it deeRhot doRPlte SEEHRRAGE oD Ch

may or my nho | |ncI n i nput, .Man the inputs detected at 204

are enpl oyed i én%giegel??%g ar{mn} ?fhgré‘ﬁfgréﬁgg?mﬁg ?tttbe {RrEs deteenipgidsat At Huat i on

function il Indbée mmtﬂneﬂhl irfvat, Ipflﬁéﬂsm@@cﬂﬁﬁﬁ&@tll% Dbl U ihiht tRBERurreRi€SSI ON”
of characters 48 thereon.

wi th each act uatl on of avi n

10 Since an iARtce %lghcﬁé’ﬁ’é@rg%?'p‘ir&%ﬂylnﬁ?t e‘%y q’?é‘&é“ﬂ?b of at |east one
actuation of a ke;M%@ of tha G dteplet hedok bde eﬂfpl@@@fn%‘eh@r‘éﬁng“lﬁ i BRLERRs od he

i nput sequence vsnlml 0 @%Muou Wen a word, for exanple, is conpleted
the current sB& C(Blﬁ g o fugotioa il e ereged. sAn input segrcaee is Auild wpli
sequence is gnéadtualslon” Bith Ieéchtblatu@ﬂ'bntch% m&%@ aeﬂuﬁf%{ StheradEVuE ettt th 15
each sucgessiye actuati on of a key uring gl ven session.

Speci fi chl | y,SUGE igput %I“Fl?ﬁett@rmt”ﬁb‘ﬁlﬂ be @a@éﬂé@ft fédeadwlier@ﬂlaw ¢ialeay Xessi on,
the session ikgvihgh BluRadest bdctrs Q@%ere%ﬁstﬁé fﬂBut'sé(&deH%tWﬁtb%%ngﬁ&ﬂ hpRAAL

resulting froma %ct uat i on, of one of aving a "nunber of the
characters 48 W¥Coly HBHPIENEr WRAed §1°§éﬁ%ﬁﬁﬁsé’m1§ cadifedh & ocwhessdar isent
i nput sequenggiiatds t he I nput sequence grows during a given session, the

di sanmbi guati on 20 fuynction generaII?/ is executed with each actuation of a
key 28, i.e., and/PHpUt seassige aseredyally hielt apen il handheld decvnicclevicst atibd

otherw si8, Weidhi shc@s@e/fM$i6S %T @rkve tzﬁﬁuﬂﬁé:)%)ﬁ vi Pdion, S%?&?ﬂ%% ![cﬁ’lcgtat ehrrpt ed

to be di sanbi quat ed as . a unit by t di sanbi"guati on func
successi ve a8tiiats dipupe dFWéte@/éPrH't&P@Y lggR sezgon, Ghﬁ:@ssaomla tereirtatedapdie new

repr esent i NYsddsioP BliniliREE NEach Gl ALk @O ont Bl ﬁoz‘?% £ 4d3%s g%é(gy ﬁ{a haVI ng a

nunber of the characters 48 assigned t ereto een a E&urrent
i nput sequenE‘ém'Wrt‘)ﬁlﬂi*F ehpeactay & aesogiated therewithsis asqueailly rediedyto tha,cutrhe

di sanbi guat i gRut debRGbd, Ok BERGTALESmc Im% dl%glg gtﬁ ess%?smh' Al ld N

permnut ati ons_of the characters 48 as Vari ous eys Phat
ver e actbat eBnptipngispenlly isrgequtnd Withaeh @@welmeéa k¢3n28, i.e., and input, and as to

the entire input sequence. Stated otherwise, within a given session, the growing input
sequence is attempted to be disambiguated as a unit by the disambiguation function with

each successive actuation of the various keys 28.
Once a current input representing a most recent actuation of the one of the keys
25 28 having a number of the characters 48 assigned thereto has been added to the current
input sequence within the current session, as at 216 in Fig. 3a, the disambiguation
function generates, as at 220, substantially all of the permutations of the characters 48
assigned to the various keys 28 that were actuated in generating the input sequence. In
this regard, the “pexmutations™ refer to the various strings that can result from the
30 characters 48 of cach actuated key 28 limited by the order in which the keys 28 were

actuated. The various permutations of the characters in the input sequence are employed

as prefix objects.
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this regard, the "pernutations” refer to the various strings that can
result fromthe 30 characters 48 of each actuated key 28 |imted by the
order in which the keys 28 were actuated. The various pernutations of the
characters in the input sequence are enployed as prefix objects. 11 WO
2006/ 056036 P& WARaBGS¢ 001317 For instance, if the curregf,chiapidoizsequence
within the current session is the anmbi guous input of the keys "AS" and
"OP", the various pernutations of the first character 52 and the second
character 56 of e ngftavcreil tthe ckeys @81 sedvencecwitish dibe edmi:rm sedsto@ ISQEBJEI’ICE

in which the ed | "sQ, "Sp, "AMY "AQ',
and each of t%ggsﬁgu %ﬁ%?yé@ﬁé 'ﬂ% & la dOLbs thee oy é’anﬁ%mﬁﬁ 05% "l T t h
respect to theharacter 5%:md thmmqbnds@queﬁecsﬁ oﬂkﬁclvwﬂthe e l&ymalvnﬁﬁl ccbdald&l’e@ﬁ{ er

or et i x obj oot ongr BT VT e AHORn B RRE Wil oe PR ke Plesb ety
woul d be & pr&@%andch efatdahsegempfeﬁmﬁjeartm hs)(ge@&hte@'fas al 170, WRAREYecED thes
consul t ed, as, temzuglﬂ{J to 10 Ideﬁélf OSSI for each prefix object
one of the word opjRksYuTsE A Y ﬁé}% érea@h%qta%l?ﬁlqvéé}ﬁoﬁ&nwuﬁwq he

prefix obj ectiunciieanedky td fabtify fer &ehlYRALCObRE InBlF eSwir8 RHRSENHE Sy WYcH he
prefix object efix of the identified word object 108 or

woul d be subg?%{ﬁﬁ’f%m??woﬁlgs?ﬂa@équ"to the entirety of the word object 108.

Further in this r @glaézd:h gehbretewairehi-obhjes! thd Qentdrtrol 13 c%f?é{&@& &%t8y, 10
ect” 15 108. That is, the

identifi is,th t fre uen wor d obj
di sanbi gﬁgtl dﬂe”flﬁ'ﬂthy Pgﬁfﬁﬁ%éfgwg ﬁ’él@?i?‘itf)?e ‘?flﬁbe Wldd)bﬁﬁ’jséeﬁ mlfbempmaw 20

corresponds whdt orkd3gonide @aﬁth%h@ﬂleﬁﬁbbj@ﬁdm&ﬁﬁ{g B3R ée uﬁ@é%l'eﬁ’ér?f& e
frequency Objb (rﬁt 104 havi ng ab relatively i gher f equenc te an any
of the other ¥ PRRIENEOPIER Mobldsberpther apefit phthe ieniied word Oéleﬁelrﬂgwowuldbj ects

108 that cor rbesmfhdtlaﬂytibedtlhﬁ tofgf éxﬁlr&)bbieﬂi& WoH oot 168 eﬁm‘t}ﬂ:r A Ire;ga%” d that
the word obj e generic word 8I are general |

0
organi zed i n a‘f’%f‘ji g’BFte@Sttha&tls E%‘lgwef@r%h‘%?n%ﬁftdws ﬁhﬁelugheﬁisﬁequmylmd ebjsctof
vari ous 15wor des, st ik,naé a@&ﬁblg&alai%n%ﬁcﬁoﬁ @é&k@toaﬁé%}@{ %ee%g@[\f’vﬁ‘ec{ h&s RL&TT X

"CO' would include all of the words such
" COMMUNI CATI EfgresPagdey with éhelﬂf%fé\ obpwshansithat glso inpssociared vqtkemfrmuynoafobMI@ctob jects

hi i i i ue ! ) | ud
108 within apyig NQJIth@lB/% é}@bh‘éq h&}evég%ttga&égcﬁﬂ@&hexaﬂ%%}éﬁ} e% iic! ude

sub-data tabl es wifhjin which word are organi prefixes
that are thr 88°%4 ‘éi'@% b §th6’rwﬂ*i§‘r0@ﬁ|°‘ﬁ 1P&thatt darrespond Wﬁmlhq@rﬁ'mmgedt with the

f I i th
255 wor dy oblects g T R R e oSRE ot RPehP bR IR one
ub

or nore ﬁfﬁa@%ed B dafp fadples Bhas comespOB with thesfnsntionigttens oh varvas nost
frequently app@Ar FRAnddHcEand &kt Bble associated with the prefix “CO” would include all of

the words such as “CODE”, “COIN”, “COMMUNICATION”, and the like. Depending
upon the quantity of word objects 108 within any given data table, the data table may
additionally include sub-data tables within which word objects 108 are organized by
25 prefixes that are three characters or more in length. Continuing onward with the
foregoing example, if the “CO” data table included, for instance, more than 256 word
objects 108, the “CO” data table would additionally include one or more sub-data tables
of word objects 108 corresponding with the most frequently appearing three-letter
prefixes. By way of example, therefore, the “CO” data table may also include a “COM”
30 sub-data table and a “CON” sub-data table. If a sub-data table includes more than the
predetermined number of word objects 108, for example a quantity of 256, the sub-data
table may include further sub-data tables, such as might be organized according to a four
letter prefixes. It is noted that the aforementioned quantity of 256 of the word objects
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prefi xes. By way of exanple, therefore, the "CO' data table may al so
include a "COM' 30 sub-data table and a "CON' sub-data table. If a sub-data
tabl e includes nore than the predeterm ned nunmber of word objects 108, for
exanple a quantity of 256, the sub-data table nmay include further sub-data
t abl es, such we 20tg¥bssbe organi zed according to a four J@idenospssi+ xes. It
is noted that the aforenentioned quantity of 256 of the word objects 12 WO
2006/ 056036 PCT/ CA2005/ 001317 108 corresponds with the greatest nuneri cal
val ue that cai¥8serrespordsdvithi thigmatert aubytical vflue thitecambasioyed AAthi\emosyd syl v,
when, at 224411?1?18@01%%“ X object is sought to be used to identify a
correspondi ng wor bj'ect 108, and for instance the instant prefix object
is "AP", the 5 "ARtordiagly, whdal et 284] tacherafianmidet Bdoudhit RCBe @dell t@idehtiry awor d
obj ects 108 i he AP" dat.a e W.ll. correspond with the prefix object
"AP", the V\orcgrr%sg?%dél%g 16 ?bﬁeci E@’ 'aﬁ&'fordﬁ%aﬁwe ﬁgb‘lnga%ﬂt R RIEh 1S gAPasé}k?ci at ed
a frequericy GBPEcihtalfble hill bagonaulfetie fieBay of alciRor &Ibrkis VIR ¥n tHai*GlPerdadzhan any
data table is identified.

of the other frequency objects 104 _in.the *AP" ‘ : den

The identifi &t Ee\/\gﬁgwgﬁfpé’& W%ghe g% ﬂ’éecés citltft W PPIHUS dY thsbiAdC de04 ar e

then stored iablel@itlawhieh i dssocR@d StfRGuNBAbLER 1 YLRavRE: aafréqﬁékéltytval% réle]ljﬁrelxari ous
ents of the

[ f.th d fi j ect ith th
memory 20, 1 e Fa B Tt CoBe oIR8 b DRI 4P 1S SCREBre |
obj ects wi | | TheidentfedXvor@bjes 168 £iartovibeihidd FQRERP BHRdI 109 200k o éag.ﬁt 108
IS not gﬂentifi e 20. Such prefix objects are considered to

in the nmenory ; !

be orphdn pr 31“?33%1? 6‘?%‘%%?@3 SFEPS &r 8 resulh 4t the pjous compalisas of theggeaerated prefik s e
retained forogeasivbh efcbiteriCotiBEmedfytDi S regard, it is noted that many or
all of the prefi oslél%‘ﬂect?l can becone orphan object if, for instance, the
user is trying to SebRiet that ongwir wsre oppossidy albyo itk refix pbigtie wilk be pefis

m s- keyed angbjads MR NhichOl ERERVNGS, Wihkd Britd g ofsSi ' e
result has bge obt ai ned at EZ}%E %he di sjarrbi gua?#g%eﬁﬁﬁ%dg%%%%m%@?@r%nes,
20 as at 228,““\%&%‘1’: Hefbicgis 4t petisidpred &e bapmphansirefin ebjbs gwinase sapewtely stored der t o
determ ng t he sAeeflervfiRre@fnbd fdr Gbatvid Rikir@BeS In t c ches,
as at 230, t %&he glrtifriepinal \l;griant proc_esg %ia@%@bﬁ%}gﬁ%ﬂéﬁ%ﬁ?%’?ﬁg. 4
and begi nni nzgl 1 iR PERE aRisAiscar bgome omphan ofiestftfoyinatenasnthe msetis oming Hen
determ nes, @eratnedORord e @kar@y, iPihetlG W Gl j ' ] ul t
correspond w ¢ rl; V\r/}\at ?\rad,been ?ﬁﬁg &ef gu‘%&gr }%ut pI%JFe}% ag(ﬂ%rv&o?%c%get%%{:nt%?on of

t he 25 curre‘i‘i’tth‘tbéff“?'hf‘p’ﬁ{l?npp‘f- a prefix object in the result corresponds wth

the previous def aet heQel:RULs beExh%l%tang%g%24,%&%%%%}%&}%@%9Qgttem%iﬁc%uence

corresponds with a word object 1 , hecessari revious defaul t

out put 4l so %3t 48 petberdrifiaiz variantrsioddpe ene08. In order to determine the need

for artificial variants, the process at 228 branches, as at 230, to the artificial variant
process depicted generally in Fig. 4 and beginning with the numeral 304. The
disambiguation function then determines, as at 308, whether any of the prefix objects in
the result correspond with what had been the default output 76 prior to detection of the
25 current key input. If a prefix object in the result corresponds with the previous default
output, this means that the current input sequence corresponds with a word object 108
and, necessarily, the previous default output also corresponded with a word object 108

during the previous disambiguation cycle within the current session.
The next point of analysis is to determine, as at 310, whether the previous default
30 output was made the default output because of a selection input, such as would have
causes the setting of a flag, such as at 254 of Fig. 3b, discussed in greater detail below.
In the event that the previous default output was not the result of a selection input, no
artificial variants are needed, and the process returns, as at 3 12, to the main process at
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during the previous di sanbiguation cycle within the current session. The
next point of analysis is to determne, as at 310, whether the previous
default 30 out put was nade the default output because of a selection

i nput, such as would have causes the setting of a flag, such as at 254 of
Fig. 3b, discwesed/osasagreater detail below. |In the evengcitdi@bosiohgiPr evi ous
default output was not the result of a selection input, no artificial
variants are needed, and the process returns, as at 312, to the main
process at 132WHoppws/i6860BEIREH QA2006! 0O pBYPUs ABAIl ddgwewerthe ickult 6f | S

det er m ned ataéﬁ&i%@@ﬂ&ﬁ?ﬁ&?@?&{lgﬁarﬂ% ??léhérap‘&ltg s the result of a

sel ection i nput varran as at 316. More
specifically, eacMwt spdw'eﬁcalﬂ}t,iebwtcbﬁthe\mmﬁcaaitmtg&ngm&tmﬂ &t3131@clude kiigde the

previ ous def ne_ o e characters 48 a ned to the key
28 of the cu evﬁﬂ“%é‘g‘?ﬂ% '8#&%}352 Ogﬁ%ffl‘fhe ‘?‘faraftﬁtf ‘@é‘f/”%d&th?ﬁ WUt has
two char atct ersput.i Aesqch,affherksjz 2t bishaairent ibght andve heeand, ichafagtRiracag, two

artificial vaki rat t 316. artificial
variants wil I%laﬁéc] Sec?gnci He ac?eg\%]g\ﬁ%mﬁgfl ‘faf‘ ﬁtl‘éﬂg %ﬂ“ﬁfétegﬁg 167 Qoe of Higr act er
52. The ot hertifiaiat vduautsazhllmtudame pévhidus Hélﬁthludﬁpﬁt%s%@f%@ﬂ&a&&fﬁu|1the0Ut put

pl us the secqpd ch cter is determ ned at 308 that
none of the p{r}lglf fl}t??ga]] wred ‘t’lﬁ I?Qi‘édel_&ﬂf*‘flousc‘iﬁaﬂlgs%@ﬁﬂpw the seqead phasqeiesus

default outpdgé., it |s next necessary to determ ne, as at 314, whether the
previ ous;, def aul t }g éorresponded with a word gbject 108 during the
previ ous O4i sanbi 918 §fdt detghminer it e A% thelipons il theorrefio abieqts in the restiver t o

the inquiry abmres@hd Wlﬂl e prelvioué &eféiﬂtld ;uaa%@%aéédtg%%ésh%x}gg%{e%ﬁg, %tsaa§ % ﬂ%eg ;ﬁ’se
S u u u

whet her the g’heff{ E‘ts def&tﬂ ;aél ut 1
of a selecti Hihti rrewg Pﬂhaﬁé‘rtiee%t@éevithnewméebﬁtnl@i% df-lmtmféef | ag.
| n the event pitehiats dl%@é@ﬂb@@&l@dﬁfﬁyﬁlﬁ P Wssi¥R S et anrsxlg‘ﬁ' th %qhtiungfat a

sel ection mgﬁ ng artlficial variants are needed, the pro
returns, i 99 1t 3 St epessaryite dgipraings & %t31%3@eﬂtebt}tewwmu$ flefhult qugput

det er ni ned aﬁv&s&i;ﬁddtb@ﬂef&ﬂﬁot%tﬂ%d&h’s% s fsabion SR Yhich uﬁchl?avg gi%%stthg f a

sel ection |n% then artifjcial variants are generate 20 On
the ot her gingiof the fags Tndbesisiiile thnageviopedafndimiout ovas het thmpault gfat 314

is yes, nmeanicdgord inplt, Ad@tiRGIARMEs dehadld af?&’{hg chs%%tgﬁ% a@%PﬂQdfé%%!“ th a

word object, hut with _the current input t he VI OUS aul't
conbi ned wi t'HARRECEHA &t Hevswes Halis é@%‘é@ﬁd aﬁél%tbiﬁfrfeepi@wduwefdmlmypuv\or d

obj ect 108, Wwheke @&l IfiaGhBdtiod Aijuf Bled aﬁffﬁtaggﬂﬁﬁééﬁggen&% ?t gt 316. 25

Af ter tﬂg artificial variants are generate t hen
deterni fids, as aton BoptherfiradHEH iy delerminsdifhat thaeharerety Bpjngpinest M4dbiect s at

all. 1T not,mPhdE S kRGrEBSM Rl 8tp@ had corresponded with a word object, but with

the current input the previous default output combined with the current input has ceased

to correspond with any word object 108, then artificial variants are generated, again as at
316.

25 After the artificial variants are generated at 316, the method then determines, as at
320, whether the result includes any prefix objects at all. If not, processing returns, as at
312, to the main process at 232, However, if it is determined at 320 that the result
includes at least a first prefix object, meaning that the current input sequence corresponds
with a word object 108, processing is transferred to 324 where an additional artificial

30 variant is created. Specifically, the prefix object of the result with which is associated the
frequency object 104 having the relatively highest frequency value among the other
frequency objects 104 in the result is identified, and the artificial variant is created by
deleting the final character from the identified prefix object and replacing it with an
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312, to the main process at 232. However, if it is determ ned at 320 that
the result includes at least a first prefix object, neaning that the
current input sequence corresponds wth a word object 108, processing is
transferred to 324 where an additional artificial 30 variant is created.
Speci fi cal | y, woheosps@bd x obj ect of the result w th whichpdiseassaei;af ed the
frequency object 104 having the relatively highest frequency val ue anong
the other frequency objects 104 in the result is identified, and the
artificial vacn:ipasite ahsracrerew ed theysamd &b e 28 IngtHefmrréxit riagdut o:l’ﬁaargaetmd the dinmlt he

identified pr Ci 14 WD, 200 56036
PCT/ CA2005/ 00 ?‘e‘" ‘ﬁg]%e ‘?@q‘@ﬁ‘ggfﬁg’f 8{’39%8 otﬁn ?‘ﬁ&tatg%m@ Jpeg Y% WE%ur r ent
i nput that gehar@toatattiers 48 nadigned firraas tavh sééh &fpodikehidant 48 Wihenisef lox

object. In the event %Qt tf he S%ECIfI c key 28 has nore than two characters
48 assi gned tHYBFEFED a4l g Spifit e character 48 will be used to

gener at e san addi t iCneakheatdsi fbeChtﬁEcMa{/drﬂﬂ*s ha5 b@’hcﬂeﬁtﬂﬁd ngegt 81 add kidhi Ci al
vari ants has befen |dent|f|eg as at §28 and such artificial vari ants have

been gener at S HCRL Vsngs Rave heen gpneratedheas din Fige 4 386 39 descibelcabexs, mepcesiit i nues,

as at 232, whenthuedpl ke whaE dusiRhRGHSRd %Q@cts'ﬂliiw&b&ﬁa%&i \Wtﬁ Fblz&r% ?%ﬁl&'
| ower frequg{ﬂq%e vaI es ar%ldel eted fromthe resul i cate word

obj ect 108 ¢ et frqup thejrpiiia fuch a Wh?%wp’“rdé@i?éhw qoaldrbgi ng
dat abase 96, gaferMbd, |forbﬁst&ﬁfe f)}oﬁfeffréqﬂer&? I%ﬁﬁé Qe(talggé 86, |ashﬁ'll°6@ sel Forfd

object 108 in the result nat ches one o he artificial variants, the word

obj ect 108 amtrafet detaid dglerat Kot ‘f"?fécﬂmwﬂ&)ﬁ] e resytyauaide ong bl thi arificiad
removed fromybfiditd 8suldrd %Eﬁé’euﬁ)@ ahti"%‘ts %§s¥)b1%t‘e@ ln@hue %{) bl 194 %énepﬁ’igf |bgned a

preferred status _in the outg(vé y In"a position to any
wor d obj ect 10&vehHerrig reuthbsrause Hesomtificid rvesiqut sl bﬁ&“@ﬁ@bﬁﬂ?@ﬁfﬂdptﬁh@ate

wor d obj ect siflf8 st Bi‘%k@@sif?%'lﬁgﬁgn bfe %@%%ﬂbr@% ot th %{ﬁpga%g in an

renoved at 232, thé rermaining prefix o ects re arrange
output set i Resaddsuified ng or der of frequency val ue. The or phan prefix

obj ect's jgeNt i OnEdOnc%btﬁé’ ﬁuﬁﬁ:ﬁ(’ce %ﬁ@ 02]%0@‘?9@911({ fhe alg’ cﬁ%ﬁ%qp&%% ’obj%l 1%61'011 at

positions of relatively uenc ue t ject for
whi ch a cor r B&i§disen F%PQK@}? at 2)9(31, é@trem@&nﬂ/@sefzmbﬂ@urvda atranged Eﬁl&t@?ﬂhen@ssar y to

ensure that Bﬁlﬁul%@ttlhfdb&ka%lng\ﬁ%ér %Ph@cbuehére aﬂ{%y T}f@\é 1@1’19 g@&?gﬁefm pl aced

at a preferred position in und rst |f|C|aI
vari ants nm§Povhuraynaley bnmdd%@élyawtpty 158, aﬂg:utv@npcwtpos iof irclatiety ]b:rve!ﬁer ence,

i, e., assigRefehey @l Lﬁtth%ﬁez{ny prgﬂ Lot Pc{r'vﬁnddhtéla %o%gafgo%ggg%ﬁcy ij%znﬁal@? REET 1 X

objects of the result IS determ ne I'ag has
been sefd nmelEngl it neoassey torasure 1Bt tra des figiabekients,iibthey hputbeereirt diat;

through an expLess & §lh&sdaPokiRbh OIBM QU i RlskoSl B L@Roial variants
may, but need not necessarily be, given a position of preference, i.e., assigned a relatively

higher priority or frequency, than prefix objects of the result.
If it is determined, as at 240, that the flag has been set, meaning that a user has
25 made a selection input, either through an express selection input or through an alternation
input of a movement input, then the default output 76 is considered to be “locked,”
meaning that the selected variant will be the default prefix until the end of the session. If
it is determined at 240 that the flag has been set, the processing will proceed to 244
where the contents of the output set will be altered, if needed, to provide as the default
30 output 76 an output that includes the selected prefix object, whether it corresponds with a
word object 108 or is an artificial variant. In this regard, it is understood that the flag can

be set additional times during a session, in which case the selected prefix associated with
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i nput of a novenent input, then the default output 76 is considered to be
"l ocked,” neaning that the selected variant will be the default prefix
until the end of the session. If it is determned at 240 that the flag has
been set, the processing will proceed to 244 where the contents of the

out put set w Wo b@wadotered, if needed, to provide as thepdefaubsion3@; out put
76 an output that includes the selected prefix object, whether it
corresponds with a word object 108 or is an artificial variant. In this
regard, it i sesptidgrodtiodigtivatafitttecdrhaghc okedaletett oaga 16 wtibthe tddeshedur i ng
a session, i hich case the | ected. prefix associated with 15 WO

2006/ 056036 %&%]%Gﬁ@/aﬁ@%%rf?%&}o&@ {sﬁiate tF&(‘t he flag thereafter becomes the
"l ocked" default oRtb@stingeditntihucte aePid, BfantohPut SHIFeORLIOK arllilfipd: R0t her
sel ection input is.detect SSi n%iécg n contjnues, as at 248, to an

eqd.,Pro
output step art@rChAT ef?olé%gﬁﬁ?‘ﬁuﬁ&%rﬁ sp SFUEBHE LIRSS B0 dpére. More
speci fi cal | y supsysemsddphgedpgencapdsn Fas @bnd®aA6scrib bdMev. Tprostbays iR, ggni ct ed
generally in Fig. 6 %% gescrd,bed pel qw, Pr ocesmqr:cg t hereafter continues at
504 wher & addPETBRSF 3 Bere pdditrapliopyds degseiedn Ondhether faea it 16 if determined
determ ned at 220 ¢hat thatflal hed hbikehagt, 1Rk pRRENINE Yhes diRelly B 2RERRIJII nOES
directly to 2&8 \Mt%out the alteration of the contents of the output set

at 244. The RIAAHM ¢f th cortenis Af e gwhniset @29y be configured such that any

orphan prefix 10TRDhREheld BRdtrdnf deich YIRA Yoo uPdit AL tH 1S not
sel ect eglgwith t he next i t i sus eglgig{d.e '(I)'hils rray%egﬁn?ﬁ%%ﬁ %ﬁgr phan

Xt i nput is P ‘
prefix obj ecCEee A _4%111 R HR VE@HT sthbulpBpt isont sddtadr withiheappt jptioisor phan
prefix obj eChsspaMheris niaf b h&itw&wﬁhaﬁ@reﬁgfbgjrett't??ﬁ!(}%g% in%e%ﬁ?r?c'}bﬁioqey' ce 4

may al so be gnfiguredto simlarly suspen . variants in simlar
ci rcunst ance8? A MRIAPBlY Potrhandhelushiets pofvhiess ntbe oelawht4s udhe bangheld pref i x

15 obj ect angk@ron® tdvideCd fay el B onfigs: | - ntity
of offspring ,or,pokllla.n preefi ;yobjoect sO e‘%ﬁg?&f%ﬂ? a}é?asg?ﬁﬁglﬁg%y\gﬁgpggﬁers 48
on a key 28 dfilpherqiaistanasput reapinfor speh suspayiionfif Spr pavh swill brphmcbefie t he
parent gk phagyias &hd/dr £R1EAtyafnt 8l tabfrb G Iyl WS rrss el
characters 48Jof t,her key staof 1 ﬁebé]ﬂg ﬁt}g&é tsbﬁ%ltan@leaﬂ;ﬁ)tlyﬁ)ﬁgﬁwg}ngﬁr@a%bj ects
and artifi cP&fix ghiestapqus! Subseuentitvallicharadern 8 ohakey 2o ths pondemceThitt h a

0b] ects and ar el R R bR R el o SR B B A BT R ce i ¢
a word obj ect! Roghargiierh 48 o8 Perids 28orighanext puret.i Sinob pabtus pafis/objecamrand f i ci al
e e e LS S L A
var i ant 40 maysPEwBgsh edpringt abjectisiipmr merng cohan mepfimnbidet rapd awifnid f adaabj ect s
and/or 25 gilelyfideGliBllnoV Rfvk %&rre%poxf?@néé’i with ?%o%xo%keaci ffd Qet, Wepended orphan
prefix objects and/or artificial variants may be considered to be suspended, as compared
with being wholly eliminated, since such suspended orphan prefix objects and/or
artificial variants may reappear later as parents of a spawned orphan prefix objects and/or
25 artificial variants, as will be explained below.
If the detected input is determined, as at 212, to be an operational input,
processing then continues to determine the specific nature of the operational input. For
instance, if it is determined, as at 252, that the current input is a selection input,
processing continues at 254, At 254, the word object 108 and the associated frequency
30 object 104 of the default portion 76 of the output 64, as well as the word object 108 and
the associated frequency object 104 of the portion of the variant output 80 that was

selected by the selection input, are stored in a temporary learning data register,
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If the detected input is determ ned, as at 212, to be an operational input,
processing then continues to determne the specific nature of the
operational input. For instance, if it is determ ned, as at 252, that the
current input is a selection input, processing continues at 254. At 254,

t he word obj eeb 2d@Rsapd t he associ ated frequency 30 obj egdrdQdosabisihe
default portion 76 of the output 64, as well as the word object 108 and

t he associ ated frequency object 104 of the portion of the variant output 80
that was sel éddigidnably, thé@ag il sec tHrovessinppiitn redurss 16 tdeteeutbni of additi@1aD BHak Yis

| earning data,r gl ster. 16 WD 2006/ 056036 PCT/ CA2005/001317 Additionally,
the flag is set Processing then returns to detection of additional inputs
as at 204. If it I'IfSt tedewsrmim@das &s268| t6Qhe fpad ist Nl tingd, Fro6k@ihgri ter

i nput, processi i‘%‘@?es at 264 where the current session I s term nated

n
and processi n%cmltl Fele cypgent sessipn i dgminatpdapd progessing fgransfared: 6h

subsyst eng asm%é 4e4heqéarﬁng funon sabggdemnasta@ 104 am% saousl @blfnﬁfe} hhga w®d
exanpl e, the a atl on of a <SPACE> key 116 enter a

deliniter syn® P IS4t SEEPS hagourepate %\SIPAtq% sl 167 v Wtuﬁ’@ %}doboﬂa@tteraau on of

the <ENTER> defiynitdd syl Gid /@it a8d |1 dpad ¥t 8BteH & ﬂ@'w&atﬁﬁuah&%ff tRhd
enter a spaceqﬁ% g a translation_of the thunmbwh 37, such as 1s
i ndi cated by T W g'g Whighingahtspilaly entsr @ giplimitey Iﬁélltﬁiﬂd en8er 9 Ippess and t hout

addi tional |y @fﬁi%ﬂslﬁﬂorﬁof&ﬂﬂﬁﬁmbdvﬁeel §2 fgﬁdh%% iA8LieL el ede A5y 38, G miphet her

the defaylt output at the time of the detection of t%gl ?lmter I"nput at
260 mat ctes aFnWiF‘ée%T%&Puﬁﬁ@quha@ﬁ@nﬂb’rﬁﬁwng@SPaW it does not, this neans

that the default quimut de?enﬁm'é@eé'sa(fréi@@t@getﬁwttﬂé"ﬁ Lhﬁauﬁg%'tﬁe he.added to

the new words, dat abase 92 for future Use. Ih Such a oiFcumstance processi ng
then 15 pr ocd&lsliqnp! dexdelimipdngyiat Hdmeaithes dwopiabjdces 146t io thednénmry Be. Hétv wor ds

dat abase 92 afePndiOWs n‘{@ﬁsdth%t%h@@ctfaujrt%t stbloé}@zltédy outffi f&[&? &%ﬁﬁ% hlect 104

is stored in the new words dat abase assoclate
af or ement i onédl telgwnspids dnjekase 93 ds:. fuﬂqﬁ@umwn Sﬂlpleqwmm‘yambpemssm@zthens gi ven

a rel atipel y Jadcgbushs @Wé’t%@éﬁh’vﬂt otk LRHSCS‘?‘Ar«L&' i Vﬂg% @W&Jﬂgddt%&% NGifourth

or one-third of a predeterm ned range of e frequency values.” 20 In
this regard, WOF%@H@?FCWBObﬁé@FQnaﬂ@Aa eflree“fl}mv@h]eaml(hib§oﬁtm'cé if tlequencyordsal ue

general l'y i nghAgast 30Qkd ’R‘fasgo%fa%dtvg ﬁ)?&me]_hgnegef{éwgn rd ogﬁegtel JeePhE Sn%%t STLQe

| argest nunber that can be st ore € menory
new f requencﬁe@%ﬂﬂ@c@bﬁ%d&“tlhﬁ"eh@ @ta@wéﬂ hiigh frh:Blemevwalm; dpichiy ahﬁmettﬁ,z is

assi gned an @F}%‘P bid-Byufih EOMENGYd cy ete\%ﬁlgci &P%J'gf ARRGT ﬁ%}%%%%’ox%fa&ep or

one-third of I's range, partlcu s“'used by a
user andlis |ikellp ti fygardsérdqtagcaq nbjects 104 ate given an absolute frequency value

generally in the range of zero to 65,535. The maximum value represents the largest

number that can be stored within two bytes of the memory 20. The new frequency object

104 that is stored in the new words database 92 is assigned an absolute frequency value

within the upper one-fourth or one-third of this range, particularly since the new word
25 was used by a user and is likely to be used again.

With further regard to frequency object 104, it is noted that within a given data
table, such as the “CO” data table mentioned above, the absolute frequency value is
stored only for the frequency object 104 having the highest frequency value within the
data table. All of the other frequency objects 104 in the same data table have frequency

30 values stored as percentage values normalized to the aforementioned maximum absolute
frequency value. That is, after identification of the frequency object 104 having the
highest frequency value within a given data table, all of the other frequency objects 104
in the same data table are assigned a percentage of the absolute maximum value, which
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Wth further regard to frequency object 104, it is noted that wthin a
given data table, such as the "CO' data table nentioned above, the

absol ute frequency value is stored only for the frequency object 104
havi ng the highest frequency value within the data table. Al of the other

frequency objwebscdfdssi N the same data table have frequenRgy-Shshakies
stored as percentage values nornmalized to the aforenentioned nmaxi num

absol ute frequency value, That is, after identification of the frequency

obj ect 104 haneprgentshibe ritlogbiegie ble@auenastiey absdtitdMrbdiiehicyavaid/ 89a fakiduikabl e,
in the sane data_tabl e are assigned

all of the other fre%eg%x otl%j ects 104 . [

a percent age Of1°fE 360"t {% ﬁﬁ?ﬁ“ﬂﬁ#‘?ﬂ&?ﬁ% valyppiche aferemppionod biebsbode

PCT/ CA2005/ 00ft&@lidncy ro@}ébteﬁﬂmﬁdwtahﬁgc{o@&ly,%u&{ prb&itdE Iv@lhbsv@alnybess@a&t%{tﬁxiﬁt%y)l ute
frequency val ue of a particul ar frequency ob% ect 104 to the absolute
frequency val SREIGIYIG ofancaposy dhnsisevinmderass syrast hirethgbandhelé glaeirmie dsbiceét 104,
Advant agepusly, Suhn &%ﬁt%nﬁme%b&%bj%ﬁo@&ﬁhﬁgﬁgﬁgugmg{bbgea flanglee byte

of menory, thus saving storage space wthin the hanc ectroni c device
4. 5 Upon cr esrgsihesgol tviBinfhewgo ards Bptalease 90 Brogerding fretranefaertd o268 vdwreobj ect

104, and st h@RSnihhSrReds i%"@ﬁgxﬂfin&e&.hﬁrogg%é’\@rt% A2 A Re g}%in dﬁ'g%gse gshng IS

transferred to 420 where earning process Is term nate dcessing is
then returned®o the main process, as at 204. If at 408 it is determ ned

that the word obj gcl; Q8 i qbdbe.Hef WS it ches a word obj ect
108 within the nmenory 20,'1pr oces@eﬁng&t ﬂ%%@%ﬁe%tuéosslg H%lcgﬁ?auv{ihoeu \Qﬁ)ﬂtg IS

det er mi ndd whEddhey atpsd gbisete MSnwitinglle friemgryh2s heesvirgethen sughuasatoleur s
upon the det@gkiiog 0k manSeleet] ' . al ternation.input. or a
movenent input, . by _waym(ﬂ;? _engrer%)ﬁlg.afo?@%}i{w%g?lﬁ L%Sﬁbtee[% W EHE FTUGHEs not
been set, t hi deeare afleseleetinn inpwr and adiematon inex pr e ssedmantinef drvemgeff or a
variant pref k.00l eglis QUE, ‘ ix opject, and, no 15 need for
frequency | ear nliqjﬁg has arrgioggﬁg?{hﬁﬂggél%Iggté)f:?nc%hgﬁlﬁmeé?s @?totg%&elrﬁas ®nti nues
at 420 wher.&xp¢pecd earefirenge foror emsint prefie phjectatveda dBiole @asixnghjdehend met ur ns
to the qgin o : ver, 4f it i.s determned at 416 that the
flag has been sg;&fﬁ%wggcgr%%grgggg%}’%fgm rfélts}“fheg\t/%lgcufnrs%ﬂ‘fet RO TEMD STy Rar ni ng
dat a regi st efi2t whemube leastmniploges alv detmdiefedul Proassing 20envatiranto werdaigbj ect s
108, al ong V‘{n%@cs&&?@ associ ated frequency objects 104. It is then

determ ned, as at 3 whet her the default and variant word objects 108 had
previously been Hutsvecil ibfs detdrméguendis theathaiflag hapedeatsbihe phbdessorpght be

108 and ¢ he Seiet SpA B Py Bl SR BT L OB b ol ot el
frequendy | eeatinitngord abiablad €8 96ong| Witlt their debaiued finqebny@bbjant 104, It is then
determined, as at 428, whether the default and variant word objects 108 had previously
been subject of a frequency learning operation. This might be determined, for instance,
by determining whether the variant word object 108 and the associated frequency object
104 were obtained from the frequency learning database 96, If the default and variant
25 word objects 108 had not previously been the subject of a frequency learning operation,
processing continues, as at 432, where the variant word object 108 is stored in the
frequency learning database 96, and a revised frequency object 104 is generated having a
frequency value greater than that of the frequency object 104 that previously had been
associated with the variant word object 108. In the present exemplary circumstance, i.e.,
30 where the default word object 108 and the variant word object 108 are experiencing their
first frequency learning operation, the revised frequency object 104 may, for instance, be
given a frequency vatue equal to the sum of the frequency value of the frequency object
104 previously associated with the variant word object 108 plus one-half the difference
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25 word objects 108 had not previously been the subject of a frequency

| ear ni ng operation, processing continues, as at 432, where the variant
word object 108 is stored in the frequency |earning database 96, and a
revi sed frequency object 104 is generated having a frequency val ue greater
t han that of wbeobmsogéency object 104 that previously haddaeemnse@ssoci at ed
with the variant word object 108. In the present exenplary circunstance,
i.e., 30 where the default word object 108 and the variant word object 108
are exper i enchetitgen ithsi frequdnicy salud ofdlpievmyndy ebjert 104 aspaatad i thetdbfauk eids ed

frequency obj r.e uenc val ye equal
to the sum of&%{? wg{@é%{?%@g %alg#]%fﬂ]gbjfeﬂg%ﬁ HW% {ﬂ%‘g?"m‘f 285808 Rdous | y
associ at ed wiwith thaevasiantivand otyoetdl (Bbj Bpdn st@ifhgpthel vargne woad bbjtdie ogliahd eeence

18 WO 2006/ 0, / 0 1 en the frequency val ue of the
frequency obj g@?e%% ﬂc g?éég r\,\ﬁ? ﬁ‘ecﬁ‘?‘écyge 408 flat%f“‘ﬁ% » BF&eing soBinkgsd t he

f requenc;ﬁ vaIaMéZG)ﬁvHefeethé rl&qmjﬁgupyoceﬂj BotbrlifAedPERY hrobkakiX dg SRS t@tRAma th the

vari ant word o(;) ect %.2;3 Upon storing the variant word object 108 and the
revi sed freqL% 5‘] 4r 104 in the frequency | earning database 96,

processi ng Contl n[feSlsﬁeaimA&Datmertﬁatttm dbfedt ﬂbﬁ%bﬁcp?@séad'tﬁe Vgl Haked and
processi ng re ith?dthe n%b process, as at 254. |f it 1 s determned at
428 t hat that fihpd prsyigu F@Eﬂhel%@lca‘rﬁ atfipguspgy jeamingapergtion preesing08 had

previ ousl| y bea[tmhébewséujbj Wigdke 0 ByifdieHMpRRY daﬁ@ﬁr@tt ng u%f%@a gweera fr&lg 5«‘33' ng
conti nu 9 é&?l} B t he revised frequency val ue i nste ven a

frequen Hethe drrdyruehaalpe of therfedusnay @éleéfvf 1()(4I”P<§50f0r3€ﬁ§ueﬁc§beob j ect

104 associ at defaii Wbrdt(iﬂ;@ect ded. anlkbr WOk gk %@QEnaﬁp%mdAgbg &t 164 9 @'&S Qiseline
vari ant word O‘Hi ect 1085@21&% revised fre ] ect 4 PR The

frequency | e BPHieRY ik eqypYdesnipg d @S)Cmmgzgntlnmetoeﬁﬂ he

| ear ni ng" pr oeRss ticSednahdThroadse S terdfshl QE [ In
process, as at Pé 4. 15 tﬁ fu(?thert eggfﬁde%}glgttﬁ%qftgg%ﬁﬁg ﬂ*aﬂlnls F(?S(S)Srhm

noted that t#e*F&arning function additionally detects whether both the

def aul t 153wor d obj ewth £@BcoRe bl ey i.ned from
the f requenc%jdl ear r§|1 n glat gatl)aset %Mﬂé fu‘ﬁ@ﬁo‘ﬁ Rl?s’ l%c?iéd t\/\,#)ﬁ0 erngkg%&bﬁ%ect s 108

are identifi itiogallyge tEAVheThé?b%lb@é@%@Iﬁﬁ’eW(ﬁé’}@m 108 E@érdervanad worddhjoct
obj ects, al | 1040fert Beraglad ﬁox%c%hhr E@rg.leh lgﬂﬁmgﬁgi%e% e, 86.61 r?@us o %vh Sueh

correspondl ng.word objects d correspondi ng frequency ob Oé?s 104.
Since the frEUsENd$ a'feééﬁi"ﬁfﬁfb aﬁattfzéﬂa@éc@ﬁspogﬁ@pethcmm fH@ﬁ)SOb]ﬁ& tlhat al so

are stored ejfthefath Boidae 1&%%&1&0&%@?&1&& gor%ﬁclpéoxieg@onﬁﬁ%v wo\tAQ 7 gctg ﬁgt?base

96, the _word qbject 108 and the aSsoci ated frequen are
obt ai netf f r GRftRECTPRbRE Frequereaphipeis 104t Siws ahd Bequepiyc hinjngadmeatdsepdd cat es

of word obj e€drés word objects 108 that also are stored either in the generic word list 88 or the new
words database 96, the word object 108 and the associated frequency object 104 that are
obtained from the frequency learning database 96 typically are duplicates of word objects
108 that have already been obtained from the generic word list 88 or the new words
25 database 96. However, the associated frequency object 104 obtained from the frequency
learning database 96 typically has a frequency value that is of a greater magnitude than
that of the associated frequency object 104 that had been obtained fiom the generic word
list 88. This reflects the nature of the frequency learning database 96 as imparting to a
frequently used word object 108 a relatively greater frequency value than it otherwise
30 would have in the generic word list 88.

It thus can be seen that the learning function indicated in Figs. 5a and 5b and
described above is generally not initiated until a delimiter input is detected, meaning that
learning occurs only once for each session. Additionally, if the final default output is not
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108 that have already been obtained fromthe generic word list 88 or the
new wor ds 25 dat abase 96. However, the associated frequency object 104
obtained fromthe frequency |earning database 96 typically has a frequency
value that is of a greater magnitude than that of the associated frequency
obj ect 104 t hao Zn@dbsdseen obt ai ned from the generic word pidiSheslhi S
reflects the nature of the frequency | earning database 96 as inparting to a
frequently used word object 108 a relatively greater frequency val ue than
it otherw se 23grvelined teaweoidntheheord eiecs d 08cha dd tie BBject! 6f thbtisqeasy be

2bove 1o gencra e oy MR g B PO v Ao B SO el benl
meani ng that 76 andithd selpeiod cariant outpyt 80ALHe fime véas thesels@ioancoydd) hihanahd v, i f
e oo o Ak AEH e s R TERA R R SRR .
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obj ect that Lalsstocmﬂ&hl;h thefndl lathaals cvhe, ideh @élleétioﬁ'é%?l‘é‘tanaalteﬁllé’tﬁmﬁevﬁﬂdor%f the
session. Al SQ, ?V%l&{}urrerous | ear nabl e tevents occurred during a single

session, thé ERE PR PAPAInAIgH et the firspEsesia®s only on the word obj ects

108 that were as$fi &irger mgafa thend iinalind.aaf NARIEY Skd db s 1® &l ection
event, ap alter na%rﬁlon ev, or .a _novement event, prior to fermnation of

the curr ent SELSPYHlenggyi $°B?rf‘tﬁ% prefig ghieets.fiols paed fhakihe infemeat 2beandhclndar i ous

wor d obj ect s alBbEost adl@ioﬁa@ [ SPRBEENCE Miitibh Q)edﬂg gr%eﬁg Jﬁr@ﬂ%ﬁé?%?ﬁ%ﬁ

is noted that t(g Te D %5 n include a nunb
sources 99 i NOXHdfA0EF vS ?‘f‘ﬁea}’ﬁeﬁ@ﬁe@y\/\lﬁﬁ@mgl @%tafgsi 96 hell méwhigloreds bdat abase
92, and the fedsrema@aqm@mms dah a0 Gwo Blikr Ofia WLER B BipiGORS! der ed

[ i ngw stic Sg ﬁ An exenp ar two ot her data sources ar e epl cted in
Fig. 2a, it by t b @ersaod ikt the RERBTr Wightinglughany miotbedef oy datarber  of

other ddsa 1f@u0seThde The s9ii0odaLA IRANE Pl szgddréégd%{%) B

exanpl e, an address _ dat abase, eed-text data
source wit hotReeH-fort fafphags or apy @k@"r%maﬁoymg pédgut ltlmf@ttmdammmpmygipbed-ncl ude,

for exanpl e, tesedatabede MREGHCIAL, %%&ﬁﬁpﬁé QRS o fvofds %Fr:ﬁggs%f%né Qxﬁ&h L& ach

associated with, for exanple, a character strin reV| at ed.
For exanpl e?® gadipseasiateshyity foraaramelent ghﬁlacéﬁg§bmgathéé metyebcsahbrcwguéﬁbrf"orw th

t he set of V\@;I’aﬁh . t hat use an type
‘he str ?(5" }ge §§n§§3r%g% ge?tv(g@%ﬁ%‘qgﬁht a\é\éot:ﬂt;eg tﬁr&t & \lﬂ%th% %o%’ Jopd 1R fBest(f yp

i denti f g&{ﬁs actith the dntersian thad ﬁrl@@'p@.ﬁ dypai thehstan:g i‘hué rancp resbivi tlmquﬁnm
“Best Regards™,

In seeking to identify word objects 108 that correspond with a given prefix object,
the handheld electronic device 4 may poll all of the data sources in the memory 22, For
instance the handheld electronic device 4 may poll the generic word list 88, the new

25 words database 92, the frequency learning database 96, and the other data sources 99 to
identify word objects 108 that correspond with the prefix object. The contents of the
other dgta sources 99 may be treated as word objects 108, and the processor 20 may
generate frequency objects 104 that will be associated such word objects 108 and to
which may be assigned a frequency value in, for example, the upper one-third or one-

30 fourth of the aforementioned frequency range. Assuming that the assigned frequency
value is sufficiently high, the string “br”, for example, would typically be output to the
display 60. If a delimiter input is detected with respect to the portion of the output
having the association with the word object 108 in the speed-text database, for instance
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t he handhel d el ectronic device 4 may poll all of the data sources in the
menory 22. For instance the handheld el ectronic device 4 may poll the
generic word list 88, the new 25 words database 92, the frequency | earning
dat abase 96, and the other data sources 99 to identify word objects 108

t hat correspowd 2wictobsosdhe prefix object. The contents of gdecaiishen-data
sources 99 may be treated as word objects 108, and the processor 20 nay
generate frequency objects 104 that will be associated such word objects
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frequency valgaengy kamingidafalese %ondnsuched Fitaen: dsan s endsionadchaidBa aseyar i ant
word obj ect 1Q8i@RE @ddiﬁﬁxﬂhllaﬁy 08By SheQlR:E %n :H%Bothg%c!?d QJveMﬁ lﬂlevﬁerqﬁen%gt ai ned

fromthe fre&uencg ear.ni ng dat abase 96. I n such a situation

envi si oned t ARECH #94a550%qted Pithsush pow wﬂéwr@sq é’ﬁlrhémedngl thys eforeorationsd d then
the othas vordxindesbsbhBiidiend GRKCREY e0EFbBidOMaasRaGIALAT il such
words wi || Ecrease wel | beyo t he af ore nt|o e absolu
frequency vaftigmrse ﬂ%ﬁ@?@d%?ﬂf%lﬂfo‘ﬁ?ié@bﬁ&m3 apd thervdiiang iword phjedt tL0§ mthe

det ermi ned t hakiRokhetol Syvae fodtited WIS tl%bireeqﬁéno%qgargﬂ? Jaaﬁasg%' %@Eeaéf“%’fd
object 108 in the learning function were o i ne e frequenc

| ear ni ng dat SpaEEdhggriapieqrd ghicet 108 dn the ifnqgwtl%elwamgdnmbam%laqusmtanws in
the frequency vigarighecy %Ej@&aﬁﬁ hg@ngggd%ﬁ/?l?qh&éajs&gﬁedau%my \}apuea gtg giatt"ency

obj ect 104 having a relati'vely increase equency Vv he 20
| ear ni ng f unléﬁm’é‘ﬁ %%ﬁ’éﬁomeﬂl@lé*ﬁﬁlult tww\@)pdedb]@c@dl@&cm 1aymhca atvissdit with
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frequency object 104 that is associated with the variant word object 108. Such a scheme
advantageously avoids excessive and unnecessary increases in frequency value.

If it is determined, such as at 268, that the current input is a movement input, such

25 as would be employed when a user is secking to edit an object, either a completed word

or a prefix object within the current session, the caret 84 is moved, as at 272, to the

desired location, and the flag is set, as at 276, Processing then returns to where

additional inputs can be detected, as at 204,

In this regard, it is understood that various types of movement inputs can be

30 detected from the input device 8. For instance, a rotation of the thumbwheel 32, such as

is indicated by the arrow 34 of Fig. 1, could provide a movement input, as could the

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

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

21



frequency object 104 that is associated with the variant word object 108.
Such a schene advantageously avoi ds excessive and unnecessary increases in
frequency value. If it is determ ned, such as at 268, that the current
input is a novenent input, such 25 as would be enployed when a user is
seeki ng to edWP 2e/0ject, either a conpleted word or arquetiosoobject

Wi thin the current session, the caret 84 is noved, as at 272, to the
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def aul t port ﬁgéﬁ&%rg’ %F 0 le&gﬁﬁc%{ft(’%éﬁ? &A?f%%ﬁég 5‘&35’ Sutt %‘El‘a’ﬁa@teﬁﬁf?‘i‘tr?@e e sane
session 5 wibking nditels s@rimbiytainad b erct daepl e b aushixisll ehgfingddddadiaha | N the
context Qf edjti _ ver, the particular displayed object that is being
edi t ed i@ ef g“é’é ?“3%%‘5;'1%%8?3@8 “%&ﬁ’éﬁ‘tﬁféﬁpoﬁ%""f‘hg‘*@ﬁ&?‘aﬁ?{ﬂéﬁdﬂ%t%@ tHengg
edited. In thesascegasedseekinh er efitarieter e afididf ofGharr@etherascOfkelvnigobicect
being edited, i.e e Characters not being edited, are

e, t t hat, ar
mai nt ai ned and®aFs O%tﬁﬁﬁéﬁ‘awé%s 8E38‘6tﬁf Lbeag g‘rﬂeioﬂgﬁt’qs?‘?&ﬁ‘ﬁ’@é@éhetqhéfﬁﬁf’rs 10 word
obj ects 108 afithetohject! tickg cdhat sifief OB BFREnBidl hatdtBniaPkeblcolRkNgn selirigd. Vere
dit a letter in the mddle of a word

this not the case, a.user seeki.n 0

ot herwise |i E%‘T’ﬁé%ﬂfﬁx él@‘écm ‘Béu‘éngéﬁ\f’%@f pumvsiony ek sheagey ebths velipys bear
little 06 nokeesembbane objta bting eRArARIESe b&h st Qbiesh whgd digcadips ed
since, in the alg ence of, W&%_nct)ai ni n(s; such context, an enti relz new set of
prefix object'8¥ %@Y%&eﬂddeap 1eCofs GOmESRoadiag ral thhrevo prefineobiastsr dlt pEWEICHT t he

various 15 kenisd sighBsndf chdage @l @Giut i@@h&@elﬁ@ffﬁn@lﬂe wauhgl oPaE RESTGENEr at ed.
New word obj 08 woul d have been identified as corresponding with the

cts. ! ] _cor! .
new prefi x oﬁf’é‘@f aming the gthey ghargrters eurreaths gthe phiedbeing editedhged emploping put 64

merely upon #udk ofei dhaRgtefas Bo@k:A GhBnfdhdh AR &ler canBYudiBhAlE b4 i LRGPt her
characters rrentl Iq?lﬁlgegﬁ bj ect being edited, and enploying such other

c
charactérs a at_d%ﬂetp _ %®n, the user can nmuch nore easily edit a
word 20 that is idepipdsed eRfnplRe cfiba@hRM: fFQhe handheld electronic device 4, if it is

determined, as at 252, that the input is not a selection input, and it is determined, as at
260, that the input is not a delimiter input, and it is further determined, as at 268, that the
input is not a movement input, in the current exemplary embodiment of the handheld
25 electronic device 4 the only remaining operational input generally is a detection of the
<DELETE> key 86 of the keys 28 of the keypad 24, Upon detection of the <DELETE>
key 86, the final character of the default output is deleted, as at 280. At this point, the
processing generally waits until another input is detected, as at 284. It is then
determined, as at 288, whether the new input detected at 284 is the same as the most
30 recent input that was related to the final character that had just been deleted at 280. I so,
the default output 76 is the same as the previous default output, except that the last
character is the opposite character of the key actuation that generated the last character,
Processing then continues to 292 where learning data, i.e., the word object 108 and the
22



In the present exenplary enbodi nent of the handheld el ectronic device 4, if
it is determned, as at 252, that the input is not a selection input, and
it is determned, as at 260, that the input is not a delimter input, and
it is further determned, as at 268, that the input is not a novenent
input, in thewouafemmsaexerrpl ary enbodi nent of the handhel@@aehgsi onic
device 4 the only remaining operational input generally is a detection of
the <DELETE> key 86 of the keys 28 of the keypad 24. Upon detection of the
<DELETE> keysggiata fesuticy abjecthidd astoeinted fwith e Idexﬁauldrefaolﬂbwm T6sachedledsed, as

at 280. At t : t rpcessi. ener al i,ts un not her i nput
i s detect ed, %é “BFd g@i‘fﬂ Btﬁ%%ﬁ’?mg t‘gﬁ?ﬁnﬁ’eﬁ Jggg%gtassf% edvmg’t ﬁgr’w’f"he Ir[:ew
i nput det ect eistfaai't R4t 16 atmﬁozsanet}ﬁsm;maryrmn@odatefb@nter afipthe flapad senas
related to t f| char acter th en del eted at 280. If so,
the default ou %ﬁfqlﬂs ¥ fi& SHRRY a@e?ﬂgtgf% F » HEFBLTPe TR PefB%c e pt

t Eat t he 4 asuzI a:cdr[]iamnbmrnpﬁs Shb’iearﬁeﬂfmﬁuﬁrempllﬂaé;ﬂ&%ﬁme aéfalinBndf SlarRed Wath| 33

t hat generated the ar act P ssing t continues to 292 ere
| ear nlgng dat & F¥ %Slte P ﬁ\?&??ﬁﬂf %‘g';h%é{;}’ égg%gﬁcgegqg@edeg@ V@%@GWO%G@@‘?

PCT/ CA2005/ OQi2B4T oupssosi ahceazfemqule Bput Rhjeeed aé-%elééﬁﬁqﬁ;ﬁ& ed Bestdre

previ ous defg kj 2 t 76% a; §e as the word ect 108 and the

associ ate freYtiéh 6/13 AEPPH L 198 e SPUF dessipR.ng Ptléo tegers derthamicbotiput 76,
are stored IIimﬁzheﬂieedmﬁﬁ@m{ctioﬁ@béﬁ&&ecﬁ&i@f&rcﬁgmﬁéﬁﬁ wRidhephe flag is set.
Such a b%y sequenge an input, the <DELETE> key 86, and the sane

i nput as'before, 514 @“’éﬁu%ll?"é"r"ﬁrafi}abﬁels}‘ﬁﬁﬁm detesicth 28 that e pevainpwirdeientsdt

repl aces t he agied4aildtffekdnd @lan CRAHBET BmeWately prith 1O BRGSLE §f fenNdli %1?5 er
t he key 28 V\/gl ch generated the ?ﬁnal chapa%t er 48 o? F1 erl?iﬂfL o} tput
e

76. The al t ePHTEHAGHINEeE 2431 & arhers theinguidefeerinsd to hwthef sropsutipsdes of
| ocki ng the d@fxﬁtbﬂ atn aptitRAta k€6 hhfhg bRCoCHE QRhraGES S Ofhd Oﬁ&% Qulifdegger s

the flag whi Initiate the learning function up tlon of a
delimter mﬁ’ﬁ’fﬁ ecr 260. 10 If it turns out, however, that the system

detectsiat 288 t rI('?ﬂis ABLnREMELN RN t‘ﬂ@rnﬁl% ?chs??ea&%# éﬁesﬂtggijt §§ nf24ghap the

i nput i medi a prior to detection of pr 6¢essing
conti nues at a it?nﬁ\;h%?‘@ssc if nifigigsvhipls dederménenivhettien the yasiani domprnean 72) p&that i onal

i nput or an bwnplitss Ghouki KeMithaul PehDflfhg O k0l t;SMmE%%E&Lé iifate I BhOCESSI NG

continues thereafter. 15 It is al so note Ml N Process
reaches the Hisat %Q‘La‘gf@‘&t‘S 2lagially fhe midpd ﬁmﬂéloumu@désﬁﬂ @mmn@n’c &8 ofl V\/m ch

det erm nes whebdpht dahe tHéQsﬁ ?&Q%Oc?ﬂﬁ%ﬁlg{&?&% Qltedi s vﬁllét RUE: R ?Q%’!m

|n|t|at§d Processm% dition |on|S|n| lated Trom 48 at
el enent 2504 PRt 7 Sholl}ﬁiil{elda?lplayedthe met hod at 508 outputs the text

conponent 68 of Sﬁag@ﬁ&l‘}l& Py rlS @e‘%eﬂrﬁheﬁ hfs zg' 3 9 | @P{oﬂ@eg theF\'Hr Iantetgon% 8&&%3 vl 7

det er mi nes whet her he vari
already been d1splayed during the culrent session, If the variant component 72 has

already been displayed, processing continues at 516 where the new variant component 72
resulting from the current disambiguation cycle within the current session is displayed.
25 Processing then returns to a termination point at 520, after which processing returns to
the main process at 204. If, however, it is determined at 512 that the variant component
72 has not yet been displayed during the current session, processing continues, as at 524,
to determine whether the elapsed time between the current input and the immediately
previous input is fonger than a predetermined duration. If it is longer, then processing
30 continues at 516 where the variant component 72 is displayed and processing returns,
through 520, to the main process, as at 204. However, if it is determined at 524 that the
elapsed time between the current input and the immediately previous input is Iess than
the predetermined duration, the variant component 72 is not displayed, and processing
23



20 conponent 72 shoul d be displayed. Specifically, it is determ ned, as at
512, whether the variant conponent 72 has al ready been displayed during
the current session. If the variant conmponent 72 has already been

di spl ayed, processing continues at 516 where the new vari ant conponent 72
resul ting frowothgoguss ent di sanbi guation cycle w thin the,eiidsRM:SesSsi on
i s displayed. 25 Processing then returns to a termnation point at 520,
after which processing returns to the main process at 204. If, however, it
i s det er mi nedretuns5th2tht hertnibdtien it aint520,0affeo veiich prodeskiag rex@ins M@tthéf)ﬁﬁfh

di spl ayed dué%ﬂgsghetgg%rent session, processing continues, as at 524, to
determ ne wh 7 FhE ‘apsed tine between the current input and the

i medi ately previsivsnthgepudy, itserdfoRgie s uédﬂashzﬁerﬂg&éﬁkﬁkéy BRI e | T it
i s longer, thenIgroceSS|gg%30 cogﬁlnues at Séﬁamhere t he vari ant conponent

72 is di spl ayBH R FEBPEEELEiMY HobPt PHRY tothy GisgjRy 0whare it ¢fkervrise wopkocess,

as at 2043 Hdikelyaticatd £ vistial idistal@iof idmh Hed s@hn?%e&té}%ymﬁes &liadds e of
ut and the inmrediately previous input is |less than

bet ween the curr i

the predet er e ‘gmé‘%? VeBﬁeSS‘PH@’C\W%%ﬁ?m%ﬁﬁﬂﬁéﬁ?mM tg iedisplag b8 prelyasd, and
processing  2ABHARIROBEHOROAREes BT 41@&3@95&’3@@%@%Yede{eﬁhx‘rléd@u%ﬁ’ont B {fiLfp nation
poi nt at 520, after which processing returns to the main process, as at
204. Advant a@f@’Bﬁ%‘]eﬁ}t T4 Vil ‘é’PB‘F‘E’ to pg d‘éﬁﬁb@érthfP%héWtfb&‘hS?ﬁglone&bﬂ’pmon #leati vel y
qui ckl'y, the iniN@lon@fh n6WIRLRE ﬁe‘ﬁm{? I 60,
where it ot hé?lvm se] WOll,ll| d 51 p&%%%a}éwrégg Bieh Vi sua |h§1%fraaﬁf:o?lf%%d§@£?}%user
seeki ng %o eﬂteéﬁell@é%?t?lﬁll)(é%er&‘?ﬂﬂéII\’CPX,B“OIFeﬁ I%Qflvahﬂutckh‘e during a given session
the variant Conpoﬁﬁ@ﬁeﬂ;ﬁar&%ﬂ%eﬁﬁgncéi@d&ﬂ?&dﬂt pi aYa dur glzﬁr?h:g& P{‘? fe time

bet ween successi ve inputs exceeds the prede ion ‘vari ant
conponent 72 Y 11§ Aomriingde kT e ‘deépWé@Atﬂﬁ%ugmbdns vt pre@sdy dnoot
However, upogofci®y the Aehlodf @M a 0 nt 72
will be wt hholed fromet 0231 lgﬁagyéilﬂ %\%rgﬁs'tsﬂfeegﬁ}égkafg%%ségﬁgeﬁtzl%ygﬁlgé@nt ering
keystrokes r 8¥atables it lame@mrsy 0 &@ orsueiapl apyrding putwosketiergmelixes, shedepieatsed i n
Figs. 1i3nd {rihd 1516?4 the
word " APPLOADER' Outgn ?ns%m%;]%k%%‘gs%ﬁﬁ &ﬂ’%a?‘gedrfo%‘%g ﬁ”%%a Wieb b y 20.
In Fig. | t h@eli%f‘é‘?m]ﬁagh‘aﬁfsééwtl‘@lsﬁp“é‘@”tchees‘pms vidthya 881 N&rmn@bjebtellzdﬁt’

tabl es in thg Byl t ef.i xes, the
contents 15 of the 0oltgjlt 51?&1%@29%9%%1?%@ s?ﬁéifs)%s Qﬁgrtlﬁ’gf( mb ec“ 88?r omthe
N- gr am obj ec¥ssociaged thumca( obichiel Ode WB1ily theThegudnicy sbjecbté%assoémed'wﬁi“&’dras esponds
wth a firstyhes cl dfr cy, ohj ect 104,
as well as a?lot(ﬁjrer \%mrcgg(r%ag%} %éltﬁf fgﬁg%&[}n‘%ﬁ&ﬁw Zédg%sé?cé%%&ywﬁ ué

obj ect 104. Nd Bat e ﬁrl@qllﬁ@n:@ylpb’:tq wotl. Y0domgstiocvad édalwagshprd ﬁdedms‘che

default output 76 in favor of other prefix objects that do not match complete words,

regardless of associated frequency value. As such, in Fig. 1, the default portion 76 of the
output 64 is “A”.
In Fig. 7, the user has additionally entered the “OP” key 28. The variants are
25 depicted in Fig. 7. Since the prefix object “SO” is also a word, it is provided as the
default output 76. In Fig. 8, the user has again entered the “OP” key 28 and has also
entered the “L” key 28. It is noted that the exemplary “L” key 28 depicted herein
includes only the single character 48 “L”.
It is assumed in the instant example that no operational inputs have thus far been
30 detected. The default output 76 is “APPL”, such as would correspond with the word
“APPLE”. The prefix “APPL” is depicted both in the text component 68, as well as in

the default portion 76 of the variant component 72. Variant prefix objects in the variant

24



a frequency value greater than that of the frequency object 104 associ ated
with "A", it is 20 noted that "A" is itself a conplete word. A conplete
word is always provided as the default output 76 in favor of other prefix
objects that do not match conplete words, regardless of associated

frequency valwgaet®seastch, in Fig. 1, the default portion, §,7 Out put
64 is "A". In Fig. 7, the user has additionally entered tﬁ%&%ﬁ&k”

The variants are 25 depicted in Fig. 7. Since the prefix object "SO' |s

al so a word, pammssmrnemade,dp@g” tstiéh astedidd! bdrre@ptinB Ubih/ e “lofu Aol Ggrzghe user
has again ente 28 and has also entered the "L" key 28. It

is noted that™f ﬁ R RSBy Qlly Suehaswwldz@rw&pap@watw@ﬂ nSPC?Iﬂé-ITt[@és only the

singl e character 48is darticulbly hSte@ &t Rhdlifiokd) SadiAE GBOEX 3APIpE » L Kgfpy RO
oper at i onal Inﬁuééokﬁﬁqe hus far been 30 detected. The default output 76

is "APPL", SE genigepesiationts $0 inee At compme?Q Smen@welfdl X
"APPL" i SS deﬂibféc?ﬂ)%h@sﬁoﬂdst\pﬁm theselp W&%n{he%%ﬁ MRl e gc)?lsxhé}e j A

def aul t portloz& 76 of the variant corrponen 12. Varl nt pr
the vari ant a\}\@r@f@@éﬁeﬁé@%lmﬁwmmonc@@bjeng iwan n@0dénticibd) dia

“APCL", such g r%H:l Qt SR T 62 RAREhINEL b NG YR g é}gz&ggl.lt%géfludel 4 ggecﬂ% prefix

"SPCOL", such as woul'd correspond with the wor
parti cul ar | y SH&HEHO% ¢mies: and i dieti eabopiathe mwnmmplambodiﬂieh%"qpaﬁtﬁaﬂ"

and "SOOL" akgyedlefRied P& Gﬂdlﬂ&g\fﬁé fe%g{ & B9, 1 qh;cgu%nt\i't?r re %5)1 &E{B gr? L 72

Since no word 5 object 108 corresponds W th
prefix dj ectdulhisfcwertbitée @wdcigmbecdamam the érfsamblgijtxemﬁmotﬂcmrwﬂhemOa

cor r espondi ngrmedad%bﬁaqtou%gé u‘ﬁ@lsthg E‘edeg%ﬂ\{lédf nuﬁ%er 82 ogp@%%rﬁggde quljﬁnt ity

be desirable for the variant conp 0 i nc
of entries, H$hbbence hbartifisiel 'eﬁflanthélawwbaantcmXceirrﬁcaardylmendj@dnmlahtmtshae

tity i bt h | t..at ft
Quanti 1y of BroNe of Bk arorhP k) BTk WPgelEunt it Ao uramiscBfer mi ned
qu?nt |t ty, E heccdi ssaeriied hdyi 1welyf wondd haore omcd;iledsaepikct:eta prifeeydeia égg@d blf %@H?Le
n |
Chobnes 57" aop PRIt BBy TRet, Rl bR SRR O el v,

absence of ar Icla rrtant vari ant
entries are pr ovfi dedurtbgr o@tpdhalmt pngf nmlmmbpeﬁksnbjelcts sy aatgy, beh@ﬂi@ﬂ(ﬁg t hat

if artifici aJ) en at e t hey kel vvoul ccupi ed
a place of pre %@% |bﬂe%ga%{%r Ko} 3%60 o‘?IBIP?ﬁnprﬁ;r-”éfq ivgaﬁtﬂ“éé’f §mfﬁhﬁ
possi bly al swriantSf aSveh OéﬁSpiudgeozphfef pmﬁmtmbﬁcth anfbe tdpeinr @il tdepdnbink Supbair t her

0 cts may, act ual be of fspring orphan

B?tefG:jxt gg} eift‘Il ?&gm Susp %Alé&n%%e RS AR AR éafll(%j'obj ects and/ or

artifict@l vari él“rhtz@mh&l@tcf @fd’oﬁepﬂsmrﬁgrankqdhamw of dxscaldigCh&uern Wt @gai n

out put depeng.ng thPR%ram objects 112 and the associated frequency objects 104. Since the
orphan prefix objects do not have a corresponding word object 108 with an associated
frequency object 104, the frequency objects 104 associated with the various N-gram
objects 112 must be employed as a fallback.

25 Using the N-gram objects 112, the disambiguation function first seeks to
determine if any N-gram object 112 having, for instance, three characters is a match for,
for instance, a final three characters of any orphan prefix object. The example of three
characters is given since the exemplary embodiment of the handheld electronic device 4
includes N-gram objects 112 that are an exemplary maximum of the three characters in

30 length, but it is understood that if the mentory 22 included N-gram objects four
characters in length or longer, the disambiguation function typically would first seek to
determine whether an N-gram object having the greatest length in the memory 22
matches the same quantity of characters at the end of an orphan prefix object.

25



frequency ranking as expl ai ned bel ow, or as otherw se ranked. 20 The orphan
prefix objects are ranked in order of descending frequency with the use of
the N-gram objects 112 and the associ ated frequency objects 104. Since the
or phan prefix objects do not have a correspondi ng word object 108 with an

associ ated fweauRASNsOb) ect 104, the frequency objects ‘IJ(IO‘% .afed with
the various N-gram objects 112 nust be enployed as a fa baA%O%%gfg@7t i ng

the N-gram objects 112, the disanbiguation function first seeks to

deternmine if any mfgmarm@lpreﬁﬁtobﬂe&t%dmwoﬂ@, infsQ¢h b FshRANGE a thféﬁ%ﬁarﬁd@fmct ers
is a match for Instance, a fj naI three characters of any orphan

prefix obj ectS45 R e‘é‘)&d?f{ﬂu gFPhanrefis objeRis Hstpd st fraong; theyprigpserahantpsetix
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objects 112 that gre an exenpl ary maxi mum of thé three characters in 30
| ength, but i&¥]e& ?fﬂé?%‘f‘%’% ﬂﬂlﬁ‘*a%haFaFtefsh@e?rﬁ\enfﬁeyu%Qy phiedtudcescigted mithj ect s
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woul d first seek to deteérm ne whether N’-gram 0 gr eat est
length in th@%@ﬂlﬁﬂngst%méﬂ%Irtwéerﬁﬁ@r@mfrﬁwn@f characters at the end

of an orphan pref i ‘Psbdie@&%mncg%a\/@ %6&9%@00%%13?%%&?% egqgtﬁ]o%jectl frponly

one prefix object corresponds I n suc ashion to aracter N gram
obj ect 112, datiRe Srgsrrdarapieiss thsn wlojcbamctpraNgiast ehiec{ts H@taraﬂmpigyeﬂhématheous

or phan pr ef i dnenRRy §§tn§chLd@s Ellf'g @fa'tlgl%t ototwo%ﬂ%raég 115 gﬁav‘ %eéttv. ﬁ?g g %ﬁa&ggt ers.

prefi x objects are mat ram obj ec
t hen t hd0f r e gbrsprdsrs Gﬁ?aéhp@hémefézs@vmt aatréﬂt mitehed Fo swmspmwnﬂglmoehhrwgr am

objects 112 NgaAnauactls anfel M6 BLENS bR  BIRNDLEL o LRLC She Jof, 12Nk

anongst thensel ves |n or ecreasi ng re u ned
t hat a mat chagsavinted witd sodt idemididd W—grbmaxbjebtsgrlamecﬁn,a[ec&d ﬁﬁsﬂthelmqmamgreﬁhr ee

momory 20 | nelodes e e RRERE RS Ehdar S-EbT (RN ot B L1z, a
| ast two 10 &heteaet @n@tsoli‘04émt lwverrgatraiatgdrvafhi the nlopitfedd Mo-amnbebjeoat tiedt ko a
chi oved 1 ner s R A N b b Lo el R herT 6
N-grai n obj eusirg the N-@am objecth erauhd timrdsochaed dreglieaby gjeftd 204. obj ects ar e ranked
spongel. hemeelvon D sOBSRSIML D LN eft ISOLTTRL LA el oSS
It is 15 f ur#ies caobegert ndlig. é)rﬂhe ﬂéfedla;bomcmr%&ﬁtt& st 64 Hasltatdnye dﬁepreﬁiak
{requency on/ L6t s SO0 10k ah Vol el AL BR i oo IRt et ne - o
key 28.2¢n tinimsediitely prist iar‘tbsecurrent input the default pomon 76 of the output 64 of Fig. 8

was “APPL” such as would correspond with the word “APPLE.” Again, assuming that

no operational inputs had been detected, the default prefix object in Fig. 9 does not

correspond with the previous default prefix object of Fig. 8. As such, the first artificial

variant “APOLP” is generated and in the current example is given a preferred position.

25 The aforementioned artificial variant “APOLP” is generated by deleting the final

character of the default prefix object “APOLO” and by supplying in its place an opposite

character 48 of the key 28 which generated the final character of the default portion 76 of

the output 64, which in the current example of Fig. 9 is “P”, so that the aforementioned

artificial variants is “APOLP”.

30 Furthermore, since the previous default output “APPL” corresponded with a word

object 108, such as the word object 108 corresponding with the word “APPLE”, and

since with the addition of the current input the previous default output “APPL” no longer

corresponds with a word object 108, two additional artificial variants are generated. One
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and as can be seen in Fig. 9, the default portion 76 of the output 64 has
becone the prefix object "APOLO'" such as would correspond with the word
"APOLOd ZE", whereas 20 inmediately prior to the current input the default
portion 76 of the output 64 of Fig. 8 was "APPL" such as would correspond
wi th the wordwoARRkEe3s Agai n, assuming that no operati ogalcdRRKESshad been
detected, the default prefix object in Fig. 9 does not correspond with the
previ ous default prefix object of Fig. 8. As such, the first artificial

vari ant " APOLRtificisl geivet &t SAPRIRY dnd thhethetibrntidiolal @XaRPIL“ABPIO”"Y @Al Shese
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as the word olSEEEeRFs o BrteWh eukighamcedediase riplivfor ABPPEOADERY andithice wi t h

the addition @r ey SRR ta e HesdBE whfOWIPES AdRTayL Lot%%&gtst&@ﬁﬁ% no

| onger corresponds with a word object 108, two additional artifticial

variants are YeReyaled:s e thowenmorides sE5tasPET ch20055001iad With the
artificial vahinghhhdes3s, OPR-RoiuARginb BREKIGEy 86 tinfid 6id o goraPPLO",

and thesie caorrespond with the previous default out put1 plus the
char act et 4guigilishisd ks usonihen spatinysayrmerodenies the “g8hbwat e the current

i nput. These arti finghaduvar danis Sl : t d he
vari ant portion 80 of ]ﬁ_e out putacgﬁfls?e%bs.&%ynmg'eﬂgelgér#é’itﬁesﬁ?@ Fg‘,ﬁtdﬁ\e
defaul t port ifdHergtagh pptiien dhrpike caput-dpdiee thiovarihgnyg “S8BhE” boamatieh what

woul d be needRguRSodidR B b ; , er |i
anticipates t hlgg ) 'Ecp ﬁgl:%eg ?E@E%@&Ajﬂﬁ%%w (lﬁ%mtrtl%teh:)eé @e%d%/}egﬁ%)%fegl %n the
menory 20. ASCEEHOR, NP Es iside vpiaoy ittles “APRId) e end sincei thoudriantsudiy QPP
scrol1ing Wi ldded G druiBINGR! o 3o UoickY 1 AEHALLDG G NGaghES bR A% 43 unti]
the variant stri n8 "APPLO" 1s 10 |.g+|l i ght'ed. _The "user gtghen continues .
'It: ypi ngoanae enty&P5 ﬁ&é’ef_e,&sﬁ‘affggyan WP@CI_@U’MMS- Eg}dnﬂolnshlbchmaﬂhe ;mmgbssf dzbi&ﬂltct e;j |{1
ig. : r errlhe « ) ; Ay 0 e out pu
64. Since the v{ag?jg’antﬁdslfrt?i%g lgtkgéﬁg)pb%eesh%?g tﬁg%“t'ﬁ?gw%cttqggdr@tl O 76%f the
out put 64 (néngeiisr essinpodenst avitbdhhdefailnjortisn 36 106 $hel dutpd 64 hvé Fig dloetiei on

input as to LAGHYAS - j p 3 a7 a0f Si dhe variant strin
"APPLO" 15 does l_nI%t b‘?@%‘? g{éﬁgﬁ% °€ﬁ?ﬁ‘5§bﬁo%ﬁﬂdof‘%ﬁ" QS e P it s
st ri ngs 20APPeGASiah etiants APPIEEB! avpeleralr maitied ima&vanofiht ithrbe diaplapedrarptais .
Addi ti onal | ypre?iix'&ﬁﬁctg.he previ ous default

Since the current input sequence in the example no fonger corresponds with any
word object 108, the portions of the method related to attempting to find corresponding
word objects 108 are not executed with further inputs for the current session. That is,

25 since no word object 108 corresponds with the current input sequence, further inputs will
likewise not correspond with any word object 108. Avoiding the search of the memory
26 for such nonexistent word objects 108 saves time and avoids wasted processing effort.
As the user continues to type, the user ultimately will successfully enter the word
“APPLOADER” and will enter a delimiter input, Upon detection of the delimiter input
30 after the entry of “APPLOADER?”, the learning function is initiated. Since the word
“APPLOADER?” does not correspond with a word object 108 in the memory 20, a new
word object 108 corresponding with “APPLOADER?” is generated and is stored in the
~ new words database 92, along with a corresponding new frequency object 104 which is
27



of Fig. 9, "APOLO' previously had corresponded with a word object 108, but
now is no longer in correspondence with the default portion 76 of the

output 64 of Fig. 10, the additional artificial variants of "APOLOA" and
"APCLOS" were al so generated. Such 20 artificial variants are given a

preferred poswbiefokddsd avor of the three displayed orphap.,@£L8fle:ppP] €ects.
Since the current input sequence in the exanple no | onger corresponds wth
any word object 108, the portions of the nethod related to attenpting to
find correspogitémen abwotute frjuendysin tR8ugee santonexigrlibechevibirth bt Pesksibiput s

wih the our s SeaRERSlebik BB deBi o i ntes A0 mE e Fokk ceisbise s o B0
correspond wi fréquamy lemthgohidade d08e Avahlty Bgahil@l FEaIECHatktet RRemR Y 20
for such none stent mrtgff‘ﬁsijgemsﬁ%% saves tjne _and avoi ds wast ed

processi ng ef Tsmﬁ@ t § BUOEC Perd Nsh &8 thiesuglodhe pave frasertyy wi | |

successfubly etice 04 ibenitily dssigntP L A00ER fregitblcyWdlbic, 8RLbn ﬁmqgé ﬂhghﬂsgﬁxte' nput .
Upon detectlorxlg of the de imter input 30 after the entr OADER" ,

t he | earni ng UMY dﬁmH {45 rtoitghe@&pmnginh&eguq W@‘Wﬁda@ﬂﬂ?mﬁéﬁmmeﬁtwnot
correspond W ihélug WOhEAREAC Ry Qalh@%c%ﬁ@éé’ néhalided €Y wﬁ’é@if% Qbjget 108
correspondi ng wi.t h " APPLOADER" enerated and is stored int new wor ds
dat abase 92, qaﬁ“&s‘ﬁ@m\ﬁﬁeﬁv?ﬂaye&eﬂeé% 43t t#dev frequency obj ect 104 which is
27 VD 2006/ 056036 ARGT/sGARQRE Rkl L inGhyem 3 aR30L Uk LPAHENGE gt he

upper, ﬁ%/ O{;\SP [LQI rd or one fourth possi bl e requency rang

this regadfd, QLOGEEed Thnater hneerriend therkex S@m@m@ “s“é”gi)l’én@f‘f h‘é” “GP’équency

| ear ni ng dat me‘A@’@L@rA®E@n@arse}lolNYb&ﬁ QaaZR, W4 x\@e&h@ggg ttﬁs ne% %\Ioicﬁ data
tables simlar to those found in the generic word the new
frequency 5 ¢&BjeBese 94eud has hepp t‘fisaql@f‘;ﬂ asls frgaisdeyarbied § 04 hamg‘aretﬂtneﬂmug%al ue,

but upon St 0rRGREAQARSAL bicfix ofa{e@tq“:!@m”v\ﬂllﬂqe ortebpdntis i "Alppt BRDERX! MUM
value within that data tab be changed fo iner dt a normalized
frequency valh% eﬁ’éﬁ’é@ﬁﬁé‘g’éth?&efﬁaﬁ poriien i’Q)Oﬁma@lémelﬁfimsfatrhe)fﬂmmxmmeﬁxequency
val ue wifshi n objagt«adafrayt | g he user
is trying tooent er thg) m%%ﬁcﬁcof&p%&%@%ﬁ&&ﬁé&ﬁ?éﬁq%g;}%ﬁt e? ﬁhﬁe key
sequence " ASWOrPAPOIREIZE corgyponds wgitng avordAFitOADER At hagoradw beein tdded as
a word obj echerkf8wor 88 qgé’Yxs\é‘PJaH%m g%oﬁgl?vfe%o %%tera]heystf gs Q}Er%gpog 1§q? %Ft ed

with frequency obj ect 104 havi ng | atrvel t he
prefix obj ecthe adfitiprs lwscmlgﬁﬁr‘ehpbwasidvhetthe maeuﬁ)mEﬂérd mmmy

di spl ayed an(;nB@mgeﬁ]@-gJ éﬁﬁ?%&&%?&?&f hnt DO Byt 185 w“f‘ﬁé a‘&b&@gﬂiﬁe wor d

variant prefix 15 obj whi th Corr espo
" APOLOGEYE. " Aliprativelyhdhe user may, upon seeing the output 64 depicted in Fig. 11, enter a

selection input to affirmatively select the variant prefix object “APOLO”, In such a

circumstance, the learning function will be triggered upon detection of a delimiter
symbol, and the word object 108 that had corresponded with the character string
“APOLO” at the time the selection input was made will be stored in the frequency
25 learning database 92 and will be associated with a revised frequency object 104 having a
relatively higher frequency value that is similarly stored in the frequency learning

database 92.
An additional feature of the handheld electronic device 4 is depicted generally in
Fig. 12. In some circumstances, it is desirable that the disambiguation function be
30 disabled. For instance, when it is desired to enter a password, disambiguation typically is
relatively more cumbersome than during ordinary text entry. As such, when the system
focus is on the component corresponding with the password field, the component
indicates to the API that special processing is requested, and the API disables the
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word "APOLOGQ ZE" corresponds with a word object 108 that is stored at | east
in the generic word list 88, the user can sinply continue to enter
keystrokes corresponding with the additional letters "G ZE", which would
be the letters in the word "APOLOG ZE" followi ng the prefix object
"APOLO', in owdesshssembt ai n the word "APOLOGQ ZE'. 20 Al tgrathisbg; t he
user may, upon seeing the output 64 depicted in Fig. 11, enter a selection
input to affirmatively select the variant prefix object "APOLO'. In such a
ci rcunst ance, distmbigtomfungichund tristend sviables, Ber instdng@ @t tpdnpd eli@tigen of a

delimter h rd. obj.ect 108 that ha co responded with the
character st rglyr%é‘;;%111 Ai%@%'e?%\tgﬁteh’é’p'f ipfErPpefLion syskepisicgd aghudingsste | | be
stored in theorfa egieandyhoRb/ predmidngcaiabar:Ba sidh w budRewRBS A tpked Wi th
a revised fre E{S 1604 hav relatively higher fregJ ency val ue
that is sinil gﬂyeirif!:%’% djc i f@f@“@r%ﬁ&'@ﬂ@fﬂﬂeéé%Fiﬁﬁlgu‘dﬁt“élb‘é ¥ eggolingthe

addi ti onad f&ﬁﬁeﬂfa&vdlﬁtehiﬂ@aﬁb&%@lh@h Guglh 8Ghs @zlbhﬁia?ye?ﬁh&iet sjs%nfj@&'hq gcanhe

generally in g I.Ln some circunstances, esi rabl e t
di sambi guat i it ﬂ&ﬁ‘%‘?@%@“ ‘30 di sabl ed. For i nst ance when it is desired

to enter a passwond,caélibs andr@s@t £0 Hy RC Y, ersone
than during ordi nar3;3 t ext erﬁt r%@ As sé/uc @é\%%n&ﬁb@@u@ﬁd 4els d%sgﬁérgd ?Og?(;n t he

conponent cortBSHERBFIRY Shites Yithin tha gesserd frlddg, and Ifﬁet{@'mfrﬂéwé nith apettiércat es
to the APl t hatpusRed @lthds Si t e; s the
28 VIO 2006/ 056036 PCT/ cmosgﬁi/@%o{g%ﬂa%cfeggynguﬁﬁggﬁ APIRLRCl e hARRES L

enabl es, [ or hahgichse ayésﬂﬂfoifﬁt’%lﬁsﬁlmioﬁiﬁf@n@ret ation system.
Aternatively, Ol ASeud APy iHEE AT B3 Ohe SURLEOF ERML ! BShAS éﬁ)@hmd' ng

system or a press-and-hold / press- an rele I nter
such, while 4 nicfﬁﬁhﬁI"Wéhﬁlé{r@dhwfﬂﬂnﬁtQﬁ)élpdm@a?rblagdldtattfmdﬁsphmd paphécdd ise i s an

ambi guous i Npyhly BiienaRd éwpzﬁ@@z 3f &Lgﬁf St 'u A3 4'0”‘5%%5” %gﬁ&&qn Wrgﬁ%}ﬁ%?l]gui 32“

as the exenplary nmulti-tap system ea can
As can be un&¥istignie the Bier mhigh of the keuc?8 Qlihiacrbc)g)a@a% cmnbmactuasadde sgidcayed for

B R A S e A e e e R

repl aced with another outpu rsk:
shown di spl a?%tﬁ’eefi the B@PWgéﬁmldéh@sfmb Kc‘y 4Q1attthesumﬁs diisp| Aydiiieatplifttor a

very short pgel@ S, out put
64 includes the %Fggs &hr@qnﬁ%ﬁ ﬁ near ehec (?“ Ivvr‘-gl]rt gﬁﬁdlscgfmflr?g a\ggrti’ ant
conponent 72actgithe RYE Tﬁéeﬂﬂ@mthwmcgmphﬁ meﬂﬁhmﬁs a\ha}g‘hiﬂytmlpm;l{l@fthéo t he

graphi c 42 ofa kb ees Yot £ F, I vides an indication
to the user which of % 7z (2)‘;5 ﬁﬂﬁ il O‘lgm %5 WO B AIces BUREEHTY sel ect
a 20 hand motions, suoh as would be required if a user nccdcd to move a hand to actuate the

thumbwheel 32. This saves time and effort.

It is also noted that the system can detect the existence of certain predefined
symbols as being delimiter signals if no word object 108 corresponds with the text entry
that includes the symbol. For instance, if the user desired to enter the input “one-off”, the

25 user might begin by entering the key sequence “OP” “BN” “BR” “ZX?» “OP”, with the
“ZX" actuation being intended to refer to the hyphen symbol disposed thereon,
Alternatively, instead of typing the “ZX” key the user might actuate an <ALT> entry to
unambiguously indicate the hyphen.

Assuming that the memory 20 does not already include a word object 108 of

30 “one-off”, the disambiguation function will detect the hyphen as being a delimiter input.
As such, the key entries preceding the delimiter input will be delimited from the key

entries subsequent to the delimiter input. As such, the desired input will be searched as
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15 variant output. The depiction of the displayed graphic 46 provi des an
associ ation between the output 64 and the <NEXT> key 40 in the user's

m nd. Additionally, if the wuser enploys the <NEXT> key 40 to provide a
selection input, the user will be able to actuate the <NEXT> key 40

wi t hout novi ngotleosssr ' S hands away from the position theyciar@dssyere in
with respect to the housing 6 during text entry, which reduces unnecessary

20 hand notiops, such as would be required if a user needed to nove a hand
to actuate th&" SREAGWIHEES /T “GNF ashyOEFY| with dredhwhtnrtberctietvees allso not ed
that the systgpniGes pdeleatb ggtgﬁgg 86 synbol s as
being delimter si ﬁals i %o aor %@? I%L é%?#%?%%ﬁggé%#fﬁm%he t ext
entry that inclu 1etsn@lilﬁymaﬂm|dnnqntsmf|th¢snwnu@ haivé bednalesrsibed nleisiaﬂedwﬂb ent er
the input "ong ohfeciatel 6 ¢ e ke uence
"OP" "BN' "ER' é%% giete ? ke lg%ﬁ[;%m éﬂQ%SEF'%?aC u&%glngenQﬁ X3 w% "}nﬂt &?ﬁ‘] refer
to the hypherthesprdsesils &ﬂ@éd@e@bvblhmdemnhght Aty naimli/eadayhmgsnsﬁ fhadilsbfosﬁx’;!pl ng

i cato the hyoneRo AEERenBF RS Al BE) SRhol teol SRR et e o

wor d obj ect 1@8limtting 39t0' e ecopt of ;hetimnnbzsanmbm guab @iveh mm11®&3%|oE tidet ect
the hyphen a the key entries preceding
t he deli mter%lallﬂﬁ%) eﬁe?%dbﬂyégﬁaﬁ ué‘@!ePPA%r?QEe key entries subsequent to
the delimter input. As such, the desired input will be searched as 29 WO
20061056036 PCT/ CA200S/ 001317 two separate words, i.e" "ONE' and " OFF",
with the hyphen therebetween. This facilitates processing by nore narrowy
identifying what is desired to be searched. Wile specific enbodi nents of
the invention have been described in detail, it will be appreciated by
those skilled in the art that various nodifications and alternatives to 5
those details could be developed in light of the overall teachings of the
di scl osure. Accordingly, the particular arrangenents disclosed are neant to
be illustrative only 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 equivalents thereof. 30 PCT/ CA2005/001317 22 Septenber 2006 22-09-2006
CLAIMS I. A nethod of disanbiguating an input into a handheld el ectronic
device of a type including an input apparatus, an output apparatus, and a
menory having a plurality of
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5 objects stored therein, the nenory conprising a first |inguistic source
and a second linguistic source, at |east sone of the objects being in the
first linguistic source, at |least sone of the objects being in the second
| i ngui stic source, the plurality of objects including a plurality of

| anguage objects and a plurality of frequency objects, each of at |east
sone of the |anguage objects being associated with an associ ated frequency
object, 10 the input apparatus including a plurality,of. inpifE chiaitb®rs’ each
of at least sone of the input nmenbers of the plurality of 1 nput nenbers
havi ng a nunber of characters assigned thereto. the nmethod conprising:
detecting an gpRphguous input; generating a nunmber of prefix objects
corresponding wth the anbiguous input; is identifying in the first

| i ngui stic source a first | anguage object corresponding with a prefix

obj ect of at least & oolisAMBRuMERERp® nd Shinid QRIBEL Fevide ERLLI YI NG 0 the
second | i ngui ﬁl&k‘ﬁ‘aﬁsa%%c”? a second Ianguaﬁg obj ect correspondi ﬁ/& wth a
prefix object 0 | 'S4 FPPEB 2B PUPH EPRTDERd BMmepprfipingobplaiekt of obt ai ni ng a
first assoéi attidtstsredubngy tbjnentry asgoisinat dilst Wniuhtis berdinsth tapguage 20
obj ect and hanigbighicaodrtd, §ttleafstrs‘3:9é1@fr}ﬁeyob}/e@ljs Y&ing 'Q%e%rsr?'lirgg%isﬁlc AT rép e 2pS0c! at ed
frequency obj ect as eom.at_ed,vm,t h the sepon.d'. | anguage Oi)] ect” and having a
second frequeiicy Val U8V Heldent thnicerainestic Byce Wi plimidy of obiguency val ue
and the secondc!fdirerndiy sfdingege bigectsassa plnanmy bieeq@dnbeshidak, dadieorhi 1 st
frequency valg: aRd of €15 ; He: d out putting an out put
i ncluding at |east one Qf@%ﬁé&@gét%?cﬁl%%%%%{gé@ﬂ [v%%ﬁapﬁgg%ﬁwéﬁmﬁlﬁ’&gfol ¢t~ | anguage
obj ect corr espoRBEAPRARES {150dipg B p'pseliy 5] Beyt membes. gash ehattldse semeofitte | anguage
obj ect corr esipphaedbers2f thEharaigtoh Bt OfemEdrahamnd a nifubet HRharLRANESENY

out putting as[h@&o'_ll}@%;m@g)%riggg:the 30 output the prefix object with which
the first | anguage object corresponded and the prefix object wth which
the second | anguaf&EBFaREL'®8I¥8bonded i n descending order of frequency

val ue of the fir stenasisgehaitechheB0ueRE YoreRjoRtky \ametarﬁe;%%@gp& associ at ed
frequency ;pbj ect .idg]gifyﬁgﬁ\lqiﬁ) %’;@ﬂ' PG %Zg 5/001317 22 S(gig)t enber 2006
ts ) ith,
22-09-2006 3. The method o im 1, turt g‘??“&% Fit &I TRE OBttt i ng as at
| east sone of® S OWErt it lctshiemp pichq numbtsiotrrefingbiedtswhi ch cor r esponded t he one
of the first |anguag®inghj BeCdecorlGnguistic source a second language abject corresponding
with a prefix object of at least some of the number of prefix objects;
obtaiting a first associated frequency object associated with the first language
20 object and having a first frequency value;
obtaining a second associated frequency object associated with the second language
object and having a second frequency value;
determining that one of the first frequency value and the second frequency value
is less than the other of the first frequency value and the second frequency value; and
25 outputting an output including at least one of the prefix object with which the first

language object corresponded and the prefix object with which the second language
object corresponded.

2. The method of Claim 1, further comprising outputting as at least some of the

30 output the prefix object with which the first [anguage object corresponded and the prefix
object with which the second language object corresponded in descending order of

frequency value of the first associated frequency object and the second associated

frequency object.
3
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t he second | anguage object with which was associated the one of the first
frequency 5 object and the second frequency object having the other of the
first frequency value and the second frequency value. 4. The nethod of
Claiml, further conprising filtering fromthe output the prefix object

wi th which corresponded whi chever of the first |anguage object and the
second - to | anguage object with which was associ ated whi chever of the first
frequency object and the second frequency object haszgpeuggﬁmgfzg %lrst
frequency val ue and the second frequency value. 5 The - met Cfa|n11
further conprising identifying as the second | anguage 15 object a | anguage
obj ect corresponding with the prefix object with which the first |anguage
obj ect corresponded. 6. The nmethod of Claimb5, further conprising obtaining
a first assocﬁatedhﬁm@@aén&QMmobﬁ@@tramwonmﬁmmmuMghhmuh@:%mésimbanguage

obj ect and haviipg R pfekik Sﬁjeci Cvﬁlqwﬁ&ﬁ%rrééﬁtlnue% the %oﬂpetfﬁ'ktné L% eaobzegca%)g] d
ect aSSOCIate econ 5 obj ect and

associ at ed frg}uenc

havi ng a secon ?%%%Hﬁﬂ%VﬁV%Thg“ gﬁﬂ‘H@ﬁ@?ﬁ@ﬁ?H@‘T%aﬁmbﬁétgﬁWFﬁé first
frequency val dgecand thdreconé Gequehef bigguBRDY the alhttenfits e SSubda@naitches ot her of
the first freaguentkyahigaand the second frequency value 25 7. The method
of Claim6, further conprising identifying another |anguage object
correspondi ng with another prefix object of at |east sonme of the nunber of

prefix objects, dbéamhmh@%ammuhﬁkmas&aﬁhag%dwﬁé%@MQH&MmﬂDmQE&ﬂ@SSOC'ated
Wi th the anot fhier, [Vgipg,wl@}g n%QJo b wh2nd., "?3«;*1‘“'325‘ aﬁﬁ%gete#égc{ﬁeﬁé}ec < val ue, and

deternlnlng t hat the anot requency "¢ he first
frequency vaIﬁ@wﬁﬁd’Fﬁé“@éﬂ@ﬁd“$P%ﬁm@ﬁGVWVahuéﬂaﬁéﬂdheqmaHMWQGmB The

met hod of O aihenséondf tictidrey ogaimpssi &d BE QUKL AQEnASvAl heast.SRME Oof the
out put the anﬁggggkgmelx obj ect and the prefix object in descending order
of frequency D SHEET PCT/ CA2005/ 001317 22 Septenber 2006

22-09- 2006 value of the another associated frequency object and the other

of the first assoCheakarbdfdr QIIH;&Q ncﬂlnﬁ},’blc&ﬁﬂnsﬁ@%cﬁtnﬁngsﬁcif?fngccﬁﬁ %aquagé ed

frequency pbj r conprising further
conpri si ndperr%fctg i %mguaée ﬁeﬁ Cgmfs? OI”%’Pg W “i[’;né]iiﬁ %rftﬁ‘c"@??h?”(‘}% viife thg b 9&* generic
word list, a H@Mﬂ%ﬁ@ﬁ%“ﬁ@ﬁ@h&ée a frequency tean ng database, an address
dat abase, and a speed-text database, and enpl oying as the

6. The method of Claim 5, further comprising obtaining a first associated frequency
object associated with the first language object and having a first frequency value,
20 obtaining a second associated frequency object associated with the second language
object and having a second frequency value, and determining that one of the first
frequency value and the second frequency value is less than the other of the first

frequency value and the second frequency value

5 7 The method of Claim 6, further comprising identifying another language object
corresponding with another prefix object of at least some of the number of prefix objects,
obtaining another associated frequency object associated with the another language object
and having another frequency value, and determining that the another frequency value
and the other of the first frequency value and the second frequency value are unequal.

30
&, The method of Claim 7, further comprising outputting as at least some of the

output the another prefix object and the prefix object in descending order of frequency

32
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second linguistic source another of a generic word list, a new words

dat abase, a frequency team ng database, an address database, and a
speed-text database. 10 10. A handhel d el ectronic device conprising: a
processor; a menory having a plurality of objects stored therein; an input
apparatus; and an output apparatus; 15 the nenory conprising a first

| i ngui stic source and a second |inguistic source; at |east sone of the

objects being in the first linguistic source; at Ieag;ségggfﬁﬁﬁﬁﬁgﬁgﬁgects
being in the second linguistic source; the plurality of objects including a

plurality of |anguage objects and a plurality of frequency objects, each
of at | east sgﬂﬁ:gﬂhtheufanguaﬁgfob'ect _beingﬁassociated with an 20
associ at ed freguency” 815 Sct ke IrHs calsparhite Stened hiafisgasseediral ity of

i nput menber s freqarsh otjéct ad tesastd soneed ofudmbebjeciput nmenbers havi ng a nunber
of characters assigned thereto; the processor being adapted to detect an
anbi guous i npyt; the processor bei ng adapted to generate a nunber of prefix
obj ects corr e$pondihethesetflam |t lehes pmpgtivprthen pitprisivenlyise es¥or  bei ng
adapt ed tosi démt lifgyisiinsotuae ofid 61t gehérRQubrS tidt,Ca SOUNERs datdbhist S freduddgUage obj ect
correspondi NgiWM, ik ef i gt . .0 (o t e of the nunper of

prefix objectg%h% gﬁﬁg%bégéggggggﬁg’%ﬁgﬁgggg%%hﬁdgﬁfﬁivm%ﬁmﬁﬁgggecond

|i ngui stic soffftd Revste Hue amthen of pgpneriserosbjse e tevcwndsaipn? figuescy h a prefi x
obj ect of t heleating émbbsc 0 mBlraf dalahRe, Brrdagsed 0 dafbRE.1 X Obj ects; the processor
bei ng adapted to obtain a first associated frequency object associated
with the first | anguage object and having a first frequency val ue; 33
AVENDED SHEET!%CT g8 rlotreadevicogongagiteenber 2006 22- 09- 2006 t he
processor bei ng adajptedrt o obtain a second associ ated frequency obj ect

associated with th cond | a obj ect ~and having a second frequency
val ue; the procesgg?ég ?ﬁ6@§ @%@@g?ﬁww%g?%? W& that one of the first
frequency val ue aAtinrytprpagesenld frequency value is. less than the other of

the first frequengyouyal 4gaaixd the
15 the memory comprising a first linguistic source and a second linguistic soutce;
at least some of the objects being in the first linguistic source;
at least some of the objects being in the second linguistic source;
the plurality of objects including a plurality of language objects and a plurality of
frequency objects, each of at least some of the lanpuage objects being associated with an
20 associated frequency object;
the input apparatus including a plurality of input members, each of at least some
of the input members having a number of characters assigned thereto;
the processor being adapted to detect an ambiguous input;
the processor being adapted to generate a number of prefix objects corresponding
25 with the ambiguous input;
the processor being adapted to identify in the first linguistic source a first
latiguage object corresponding with a prefix object of at least some of the number of
prefix objects;
the processor being adapted to identify in the second linguistic source a second
30 language object corresponding with a prefix object of the at least some of the number of
prefix objects;
the processor being adapted to obtain a first associated frequency object

associated with the first language object and having a first frequency value;
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5 second frequency val ue; and the processor being adapted to provide to the
out put apparatus an output including at |east one of the prefix object
with which the first |anguage object corresponded and the prefix object

wi th which the second | anguage object corresponded. to 11. The handhel d

el ectronic device of Caim10 wherein the processor is adapted to provide
as at |least sone of the output the prefix object with which the first

| anguage object corresponded and the prefix object %ggtmﬁﬁﬁ Qﬁ%""gggond
| anguage obj ect corresponded in descending order of frequency value of the

first associated frequency object and the second associ ated frequency

object. 15 12, The h [ device of C aim 10 wherein the
processor is adap ?}éedﬁngg% gel dlc tféld(s) agth’éésstecoggﬁ?o%?tEdtﬁ@“ﬁ’ﬁX Bttt he prefix

object with mﬁﬁsﬁq‘ﬁteéwfﬁé‘@wwwé@gwaaeotmq@ndmvrnghe:c(ﬁudrﬁsduerhcamgubage obj ect and

the second | anguage pedopses beik ddhbiothh mnmgmasga@gmﬁetfﬁgﬁag&c oNg. QY the first
frequency objgct an e se avi n he er of the

nc
20 first frequeﬁ%@meﬁ?ﬁ%w%ﬁ%mﬂhgm% ﬁﬁO%?éﬁﬂﬁﬂﬁvfV@FWé‘mwsamﬂﬁé handhel d
el ect roni ¢ detced fiodue@yailm; 4@ wherein the processor is adapted to filter

fromthe output the F Xei e 5 Sanou o hever of the
first Ian;uggg{ﬁ éggfégaxegﬁgggggw%%hjW@mgaﬁ&g 39 ?% mhﬁ

associ at ed wh i xPW%‘V?W§Wdﬁkﬁﬁﬂéﬁ@?gdﬁrééﬁmanméﬂh@i@econd
frequency obj sefix dbst vtithevhph the edcoridgdapd @fect hir@ppaedacy val ue and the second
frequency value. 14. The handhel d el ectronic device of Caim1l0 wherein the

processor dap identify as the second | anguage object a | anguage
obj ect corres§0nd&ﬁgaﬂﬁ?ﬂeFH@”ﬁP@WFﬁfcé@“é%Vé%@n“FPWmWWrGhdﬂhﬂtd|rst

| anguage objeummbammekpma&&dﬁt&&mqﬁhaem&ndbghd“ﬁhaﬁkﬁQﬁuﬁmﬁﬁm&ﬁ@ of Caim

14 wherein thg;pr agR Q;d Sq afd d, t 500|ated frequency
obj ect associ at ed §§ “he |rg?&ﬁ twgPOngcﬁes«;mfg b SHEET

PCT/ CA2005/ odf@iS?O“\y?‘zm%ﬁf@%érdmz%@qgez%ogm@cr@‘@e fhawsngatal fdqnaity f r equency
val ue, the prasessodte Beindgssadtdatiegiei® ogbfai n a second associ ated frequency
obj ect assgpciated with the second | anguage object and having a second
frequency val yue, and the processor being adapted to determ ne that one of
the first friéqueRyaRdapld slegimpc fevice SEEbiIM 1 ¢ whirethe roseadouis ailzprell @85 t han t he

ot her of the phdvidstas atSeaftrs@pamig\buipal thﬁ)réﬂld»bfea%ltﬁ%Qﬂg)nfegp%%gfﬁg)ﬂn val ue
of the first language object and the second language object with which was associated the
one of the first frequency object and the second frequency object having the other of the

20 first frequency value and the second frequency value,

13. The handheld electronic device of Claim 10 wherein the processor is adapted to
filter from the output the prefix object with which corresponded whichever of the first
language object and the second language object with which was associated whichever of
25 the first frequency object and the second frequency object has the one of the first

frequency value and the second frequency value.

14. The handheld electronic device of Claim 10 wherein the processor is adapted to

identify as the second language object a language object corresponding with the prefix

30 object with which the first language object corresponded,

t5.  The handheld electronic device of Claim 14 wherein the processor is adapted to

obtain a first associated frequency object associated with the first language object and
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16. The handhel d el ectronic device of Caim1l5 wherein the processor is
adapted to identify another | anguage object correspondi ng with anot her
prefi x object of at |east some of the nunber of prefix objects, the
processor being adapted to obtain another associated 10 frequency object
associ ated with the another |anguage object and having another frequency
val ue, ‘and the processor being adapted to determ ne that the another
frequency value and the other of the first frequency.vakue oo HHeaécond
frequency value are wunequal. 15 17. The handhel d el ectroni c devi ce of
Claim 16 wherein the output apparatus is adapted to output as at | east

some of the oUhiila kiR Reke, Bl ldcdtecd Bl A% L PLEL X OPliECt 11

descendi ng or f.requenc cy val e o her a5500|a?“%mirequency
object and t req‘iﬁ’f’“f‘fe? 15T e peated Wity the serged pesaesr ehisguanclevabjseteordnd t he
second associ deedndyr etpaemdythe phjeasot bcu%Oada.]Bed t'dfhjeterli}ﬂ:&dhﬁdale eF actar@ni c device
of G aim10 whenghd lhe R AR dofucRTARREY: 1 SR GBS, LG LT TSt
°hif dB¥se,

| i ngui stic soyrce one of generic R

frequency |ea WWﬁ@Wd%W%%5§€5“%Hﬁéﬂﬁ%@§§“ﬂatabase and a speed t ext
dat abase, the processor being adapted to enploy as the second |inguistic
source anotheﬁﬁof-ﬁ]ggﬁ § g new rds dat abase, a frequency
| ear ni ng dat abase, a %H%e%@gﬂﬁ$wﬁaggxmm% “3“?5 FrEERE s Yarghase. 35
AVENDED SHEET identify another language object corresponding with another prefix object of at least some

a

of the number of prefix objects, the processor being adapted to obtain another associated
10 frequency object associated with the another language object and having another
frequency value, and the processor being adapted to determine that the another frequency
value and the other of the first frequency value and the second frequency value are

unequal.

15 17.  The handheld electronic device of Claim 16 wherein the output apparatus is
adapted to output as at least some of the output the another prefix object and the prefix
object in descending order of frequency value of the another associated frequency object
and the other of the first associated frequency object and the second associated frequency
object.

20
18, The handheld electronic device of Claim 10 wherein the processor is adapted to
employ as the first linguistic source one of a generic word list, a new words database, a
frequency learning database, an address database, and a speed-text database, the processor
being adapted to employ as the second linguistic source another of a generic word list, a

25 new words database, a frequency learning database, an address database, and a speed-text

database.
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