METHOD AND APPARATUS FOR | NPUTTI NG | DEOGRAPHI C CHARACTERS | NTO HANDHELD
DEVI CES FI ELD OF THE I NVENTION 5 The present invention relates to handhel d
devices, and in particular to a method and apparatus for inputting

i deogr aphi c characters into handhel d devices. 10 BACKGROUND OF THE

| NVENTI ON | deogr aphi c characters are commonly used for Asian | anguages,
such as Chi nese and Japanese. Devel opers of handhel d devi ces have
struggl ed with designing nethod and 15 apparatus for inputting ideographic

charact ers i nt o METEHODeReiDd @\b BARSA THSC Gre N PR IHeV i TOEJEXAPApEt ti ng data
into handheld devices is a keypad typically having only 12 to 24 keys of

which 10 keys are used FCHARSMIEERAgINGGRLEIZNDOHRODt RESUGIED and 0 . The
keypad is typically used on tel ephones, nobile phones and simlar handheld
devices. Scrollers, rotators, or wheels may al so be used to input

i deographic characters into ghandhehd q@ﬁi?ﬁ@%Eﬁ@@@%fiting recognition
e

technol ogy nay al so be inpl enented I n handhel vices for inputting

i deographi c characters. In order to input ideographic characters into a
handhel d device via a keypad, the phonetic letters gf.g., pinyin or zhuyin
letters for Chinghe @rgsenerspventign relabkes tof haredhdddgegpriaes,

characters gh%.Ehﬁggr@ygﬁTgP%x)a.method and apparatus for inputting

ideographic characters into handheld devices.
10 BACKGROUND OF THE INVENTION

TYdeographic characters are commonly used for Asian
languages, such as Chinese and Japanese. Developers of
handheld devices have struggled with designing method and

15 apparatus for inputting ideographic characters into
handheld devices.

A conventional device for inputting data into
handheld devices is a keypad typically having only 12 to
24 keys of which 10 keys are used for entering numbers 1

20 through 9and 0. The keypad is typically used on telephones,
mobile phones and similar handheld devices. Scrollers,
rotators, or wheels may also be used to input ideographic
characters into handheld devices. Handwriting
recognition technology may also be implemented in handheld

25 devices for inputting ideographic characters.

In order to input ideographic characters into a
handheld device via a keypad, the phonetic letters (e.g.,

pinyin or zhuyin letters for Chinese characters} or the




t he manuf acturer of the handhel d device onto the 10 keys of the keypad,

whi ch are used for entering nunbers. Then, for inputting an ideographic
character into the handheld 5 device via the keypad, a user nay, in one

i nput node, enter the phonetic letters of the ideographic character by
pressing the nuneric keys of the keypad, and select one of the ideographic
characters to be predicted and di spl ayed by the handhel d devi ce based on
the entered phonetic 10 letters. Alternatively the user may, in another

i nput  node sterdlass tde e dksogtaphd d deegraphe £ e afl 6t hyappedsbing
the numeric keys of the keypad, and select one of the ideographic
characters téagrebprctugean®ditd dyamdheyd: deviasdimsito ckOblae¥d on

t he entered kes. 15 rei.nafter, the, phonetic letters .and strokes of

| doogr aphi 6 OhERS REYDAG o VB P he R SoThenE e i FHEE 68 s pelhtip t he
rocess of i tatd k deographi e | '

Pputting ok i LASOARBRLOLIIREC Cefiak BER IS QI e 1

devel opefl. Teatides vid tdte ke yipdebgrapkicr ahsrathepnbasnpbeanodapushedr t he
handhel d devi ce predicts and displays several ideographic characters each
of - whi ch mafheor Bhenaihraséelitgrs hof debgr dpieedthrhdst eghiactisss been

br adi ot od” ok Sy Eie BuBBERH ESFarte (Y Kegbriin; SR HE bHoF cOBRr ase.
oL nan TR sty el bl brelutedhia 4 e
by the handheld device based on the entered phonetic
10 letters. Alternatively the user may, in another input
mode, enter the strokes of the ideographic character by
pressing the numeric keys of the keypad, and select ohe
of the ideographic characters to be predicted and displayed
by the handheld device based on the entered strokes.
15 Hereinafter, the phonetic letters and strokes of
ideographic characters are simply called symbols.

In order to speed up the process of inputting
ideographic characters into handheld devices, inputting
methods with phrase prediction capability have been

20 developed. That is, after an ideographic character has
been inputted, the handheld device predicts and displays
several ideographic characters each of which may form a
phrase with the ideographic character that has been
previously inputted. In so doing, the user may simply

25 select the predicted and displayed ideographic characters
to finish the whole phrase, rather than to individually

input the characters included in the phrase.

Take Chinese for example. “4K” (today) is a Chinese




2 phrase. After has been inputted, IIXIl (day) may be automatically

predi cted and displ ayed by the handheld device. Thus, the user may sinply
select ")~ " to finish the input of (today) . (eat a neal) is another 5
Chi nese phrase. After IIW-11 (eat) has been inputted, 'Itk" (a nmeal) may
be automatically predicted and di splayed by the handheld device. Thus, the
user may sinply select to finish the input of "VLtR'" (eat a neal) . only
after the first character of a phrase has been 10 inputted can the prior

met hods of Lppudd NG A £180gr aphi CpaghEast oSy tBaphrase REBYCLIAR be

capability work. However, sentences of |deograpE|c | anguages ar e ‘conposed
of not onlyaplvcasesi bal e soredxttiedr arxhacdeElsyedoby exagpitindieide

Chi nese sentence -T U-? 11 (Have you 15 eaten a neal today?) , (today) and
IIFI~tR | @Geatice medlhus ar ehphussas maghi ¢ fnpl hesetleartactRrs tay €inoi sh
Apparently, the prior nmethods of inputting ideographic characters with
phrase predittie onpuapatii MK " i(odeeful onidfiion canpatiéal) | £s sridwmehal f

of characters 20 in a sentence. Besides, if phrases can be inputted
directlysvi ghtiheesé nputaseg nkfhed, “iHe phease heredicin dmpapabil,i *i¥ s

al nost useless. Also, it is burdensone to input a punctuation mark. 25
Users usual I F@ad Xt anaelketavhempiicaddy @rediktedoand dilaplkayeq by

punct uation parks. .
the handheld device. Thus, the user may simply select “Mi”

to finish the input of “#Zif” (eat a meal).
Only after the first character of a phrase has been
10 inputted can the prior methodé of inputting ideographic
characters with phrase prediction capability work.
However, sentences of ideographic languages are composed

of not only phrases but alsc auxiliary characters. For
example, in the Chinese sentence “fR4ARIZIKTE? » (Have you

15 eaten a meal today?), “4 K" (today) and “¥iR” (eat a meal)
are phrases, while other characters are not.

Apparently, the prior methods of inputting
ideographic characters with phrase prediction capability
is useful only for inputting less than half of characters

20 in a sentence.

Besides, if phrases can be inputted directly via the
inputting method, the phrase prediction capability is
almost useless.

Also, it is burdensome to input a punctuation mark.

25 Users usually have to select one punctuation mark from a

plurality of punctuation marks.




3 Therefore, there is a need in the art to develop a nethod and apparat us
by whi ch ideographic characters and punctuation marks can be quickly
inputted into handheld devices. 5 SUMVARY OF THE | NVENTI ON Enbodi nent s of
t he present invention provide convenient nethods and apparatuses for

i nputting 10 ideographic characters and punctuation nmarks into handheld
devi ces. one enbodi nent of the invention provides a nethod of inputting

i deogr aphic characters into a handhel d device, the nmethod conprising: 15

predi cting i deographterhar aghens tHal 3 CARESAA G KO asyRel sidwpLbbed by a
user, for said user to select; predi cting, based on a previous ideographic

charact er t et Hed améra]_sgaeatw by sdiidchiseteogdeptyiapivhe aracseasd t hat
nmost |ikely follow said preyious ideographic 20 character but cannot form
a phrase wi PR PI B BRI KSR PRI EuéﬁéﬁléétJé?PuFBﬁdsém%@n@]&eéél ect;
and inputti (ﬁgggraphlc characters that have been selected by said user
into said handhe device. An other enbodi nrent of the invention can be an
25 apparatus for inputting ideographic characters into a handheld devi ce,
t he apparatus conprising: nmeans for predicting ideographic characters that
SUMMARY OF THE INVENTION

Embodiments of the present invention provide

convenient wmethods and apparatuses for inputting
10 ideographic characters and punctuation marks into
handheld devices.

One embodiment of the invention provides a method of
inputting ideographic characters into a handheld device,
the method comprising:

15 predictiﬁg'ideographic:characters that correspond to
symbols inputted by a user, for said user to select;
predicting, based on a previous ideographic character
that has been selected by said user, ideographic characters
;hat most 1likely follow said previous ideographic
20 character but cannot form a phrase with said previous
ideographic character, for said user to select; and
inputting ideographic characters that have been
selected by said user into said handheld device.

An other embodiment of the invention can be an

25 apparatus for inputting ideographic characters into a
‘handheld device, the apparatus comprising:
means for predicting ideographic characters that

correspond to symbols inputted by a user, for said user




correspond to synbols inputted by a user, for said user to select; neans
for predicting, based on a previous ideographic character that has been
sel ected by said user, ideographic characters that nost likely follow said
previ ous 5 ideographic character but cannot forma phrase with said

previ ous ideographic character, for said user to select; and neans for

I nputting ideographic characters that have been selected by said user into
sai d handhel d device. 10 Still another enbodi ment of the invention can be a
handhel d deyic@e1eprising: a transition prediction database, for storing
a plurality of ideographic character sequences, each of said plurality of
i deogr aphi ¢ charmeters fequprnedd atanpy | Siagpd Draappeevioss ddegpoa@pltic
character and at | east one_ ideographic character that nost |ikely follows

said previ EHSTERRF &k hamPesre ped@C s it sdchilgSghr 48809HaM kG d

previous id I ' haract.er; a ntyoller,for r ri | d
transition 8%%ﬁ§§yl% ioﬁﬁggiaﬂggggfog'ﬁcé%gragﬁgéfgharg%iér gg:hg%%gé
whose said @a@dgw%hﬂ@ogha@@&ecﬂﬂé}fuﬁ?t@dnmétI deitd Babnt@ seaRvi theasd pahi ¢
character that has been inputted by a user. According to enbodi nents of the
present i nvemevwimus phil@sgrapin delmrareeircabby predi csed: Halesgreaphi ¢ 25
characters that nost likely follow the previous character but cannot forma
phrase with®™Re previ ous character can

means for inputting ideographic characters that have

been selected by said user into said handheld device.
10 Still another embodiment of the invention can be a
handheld device, comprising:

a transition prediction database, for storing a
plurality of ideographic character sequences, each of said
plurality of ideographic character sequences comprising

15 a. previous ideographic character and at least one
ideographic character that most likely follows said
previous ideographic character but cannot form a phrase
with said previous ideographic character; and

‘a controller, for referring to said transition

20 prediction database for ideographic character sequences
whose said previous ideographic character is identical to

- an ideographic character that has been inputted by a user.

According to embodiments of the present invention,
phrases can be automatically predicted. Ideographic

25 characters that most likely follow the previous character
but cannot form a phrase with the previous character can
also be automatically predicted. Additionally,

punctuation marks can be automatically predicted. All of




al so be automatically predicted. Additionally, punctuation marks can be
automatically predicted. All of 5 these can greatly increase the speed of
i nputting ideographic characters and punctuation marks into handheld

devices. O her features and advantages of the present 5 invention should
be apparent fromthe follow ng description of various enbodi nents, taken
in conjunction wth the acconpanying drawi ngs, which illustrate, by way
of exanple, the principles of the invention. 10 BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi ghekd s ddie fdpughagt ehcanre d@t hode of shapual t by ingRAN BRdI C
characters into a handhel d device according to one enbodi nent of the
present i nvédisiagyanbi€i g claisadleausi calrld shonstiled istm ucwmarésof omeo
possi bl e hapdhe).d device,according to the present invention, which

i ncl udes anﬁ%ﬁéﬂ%&isd?HFCﬁﬁbutting i deogr aphi c characters according to

one enbodinent ob i PEESELNVEMA 0Naa20 Fie | bEUSLEAl e N ganpl e

process of inputting I Nnese€ sentence usIng Il ous e t he

present s i nieRidran oRESGRAUIEN e THep BRESERREDE EMICDIEAT 2% TThowing

enbodi ments of the present invention will be described in detail.
description of various embodiments, taken in conjunction
with the accompanying drawings, which illustrate, by way

of example, the principles of the invention.
- 10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is the flowchart of one method of inputting
ideographic characters into a handheld device according
to one embodiment of the present invention;

15 Fig. 2 schematically shows the structure of one
possible handheld device according to the present
invention, which includes an apparatus for inputting
ideographic characters according to one embodiment of the
present invention;

20 Fig. 3 illustrates one sample process of inputting
a Chinese sentence using various embodiments of the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
25

The embodiments of the present invention will be
described in detail.

Fig. 1 is the flowchart of one sample method of




Fig. 1 is the flowhart of one sanple nethod of 6 inputting ideographic
characters into a handhel d device according to one enbodi nent of the
present invention. At step 101, the process begins. At step 102, synbols
can be received froman inputting 5 device of a handheld device. The
handhel d device for exanple can be a nobile phone, a PDA etc. The

I nputting device for exanple can be a keypad or a scroller nounted on a
handhel d devi ce, or any other equival ent devices for inputting synbols

into a handhekshtdemhgei débgilapiep dR3raatldr@d Gafobg Behdhelzeranviide flag
can be used to decide whether to initiate phrase prediction capability.
(See steps artanding2yo. one @whedbodnret ti: spteagnts oprénhabn.and

phrase prediction, _ca abiliti %ifep 1%5% naé be valid all the tinme. If
phrase predicti oftt15 E&Rpab? tr t $18 RIPGEPRi PCEHEWP under certain conditions,

I nputting ideographi h ct el S LRto ' Nz A !ﬁgﬁgi . At
step 104, it canggééggpe?g?hé%waﬁg? e?gﬁggggégmgfﬁggeﬁggn prggle i #che
result of stiewildd bf 'aresandhbad 28eplieeess Wad Handhest®Pd&d cshefert he
process ends. If the result of step 104 is "No", the process can go to step

106. At st eFame.e ichkpdraphinokhbedehens , ( suBRAasetivi.nefde cigract Bng)
and/ or phrases .can be predicéed basg%%on t he éynbols reciived at step 102,
and the predfdeF iiRoFEPHPL 26 ARG FYRAA/ 8F BhPEEes L& I HF_PI ayed

for the usepn g handheld device, or any other equivalent devices for
inputting symbols into a handheld device.

10 At step 103, a flag can be set to zero. The flag can
be used to decide whether to initiate phrase prediction
capability. (See steps 111 and 112). In one embodiment
this flag is optional, and phrase prediction capability
(step 112) may be valid all the time. If phrase prediction

15 capability is only initiated under certain conditions,
inputting ideographic characters into handheld devices
may be sped up.

At step 104, it can be determined whether “Cancel”
has been pressed. If the result of step 104 is “Yes”, the

20 process can go to step 105 where the process ends. If the
result of step 104 is “No”, the process can go to step 106,

At step 106, ideographic characters (such as Chinese
characters) and/or phrases can be predicted based on the
symbols received at step 102, and the predicted ideographic

25 characters and/or phrases can be displayed for the user
to select. Various conventional process of predicting
ideographic characters and/or phrases based on symbols

inputted by a user can be used..




to select. Various conventional process of predicting ideographic
characters and/ or phrases based on synbols inputted by a user can be used.
7 At step 107, it can be determ ned whether a selection has been nade by
the user. If the result of step 107 is "No", the process can wait at step
107. If the result of step 107 is "Yes", the process can go on to step
108. 5 At step 108, can be determ ned whether "Cancel" has been pressed.
If the result of step 108 is "Yes", the process can go back to step 102.

I'f the result of a3t gpepl@97,sitNean bbedpteseShcBRIEN 108 t0 sler d08n At
step 109, the ideographic characters and/or 10 phrases that have been

sel ect ed by h@se hern madet by tde usarbe Ihpubeedersnild wdfe stepihkld dsvi ce.

Then proces can .qo on to step 110. At step 110, ideographic characters
(such as ChiNle HEREPERSS Ban Ba it & GaP by heanst dfD% rEeRRtFORE 15

prediction,sq%§§ : Qe w Aact e ep tit ed. i pt0 e
handhel d devic g%@zt%% 1§g§%ifesﬁ§ ?%gk% ara%?grgo ?ﬁgfkﬁa%gg e%P%§elected
- by the user at swkepshkEp.1e8d the ber gditeiwsihd@oghaphica cltaipes B shaan be
di spl ayed for the wuser to select. Transition prediction is described in

20 detai|l adeas |BWESSECansill obher sgisstlitoroEamtiey Us®® L6 pPiei’ct the

| deogr aphi c_characters _and punctuati on nmarks based on at |east pone
ideographicRﬁﬁﬁ%ﬁ%e?aPcﬁqzhﬁé%rEQi5&?p 102”2 fhe®result of Step

108 is “No”, the process can go on to step 109.
At step 1092, the ideographic characters and/or
10 phrases that have been selected by the user at step 107
can be inputted into the handheld device. Then process
can go on to step 110.

At step 110, ideographic characters (such as Chinese

characters) can be predicted by means of transition
15 prediction, based on the characters that have been inputted

into the handheld device at step 109 (i.e., the characters

that have been selected by the user at step 107), and the

predicted ideographic characters can be displayed for the

user to select. Transition prediction is described in
20 detail as follows.

Transition prediction can be used to predict
ideographic characters and punctuation marks based on at
least one ideographic character (called ‘“previous
character” here). Based on the previous character,

25 ideographic characters that most 1likely follow the
previous character but cannot form a phrase with the
previous character can be predicted. Also, punctuation

marks that most likely follow the previous character can




character” here) . Based on the previous character, 25 ideographic
characters that nost likely follow the previous character but cannot form
a phrase with the previous character can be predicted. Al so, punctuation
mar ks that nost likely follow the previous character can 8 be predicted.

For exanple, if the previous character is 'IT', the characters that may be
predicted by transition prediction may include "N', "PE", etc. The
character sequences 'IT 5 N', "TPE" are not phrases in Chinese | anguage,
but they fpeqgyarddiycesgear in sentences. If the previous character is "N
the punctuation marks that nmay be predicted by transition prediction may

i ncl ude questi onFmar kexXaiplén COfi nbse prehiidnid graewalder i9 wpeartsshat the
end of a question. At step 111, it can be determ ned whether the flag is
zero. |f thehegmditens Ghap may be pipdicthd byocesssitdompradiat soep

113. If the result of step 111 is "Yes", the process can go on to step
112. 15 At Beap includeedfrapht B chataet erBhesgbprastey meguicraasadtler s)
can be predicted by means of phrase prediction, based on the characters

t hat have besh:i ﬁi‘!ﬂ”eoﬁtrﬁtmthﬁhrﬁm@m Heineeeal apogaidJ09 Ut etheyt he
characters that have been selected by the user at step 107), and the

predi ct ed 2§ﬁ§ﬁ¥ﬁﬂ%&ﬁi@pEﬁﬁﬂédFér§eE§ﬁqﬁ?%Hsplayed for the user to

sel ect. If the previous character is “#7, the punctuation
marks that may be predicted by transition prediction may
include question mark “?”. 1In Chinese, “M" generally

10 appears at the end of a guestion.

At step 111, it can be determined whether the flag
is zero. If the result of step 111 is “No”, the process
can go on to step 113, If the result of step 111 is “Yes”,
the process can gd on to step 112.

15 At step 112, ideographic characters (such as Chinese
characters) can be predicted by means of phrase prediction,
based on the characters that have been inputted into the
handheld device at step 109 (i.e., the characters that have
been selected by the user at step 107), and the predicted

20 ideographic characters can be displayed for the user to
select.

Conventional phrase prediction technology can be used
to predict ideographic characters based on at least one
ideographic character (called “previous character” here) .

25 Based on the previous character, ideographic characters
that may form a phrase with the previous character can be

predicted.




conventional phrase prediction technol ogy can be used to predict

| deogr aphi ¢ characters based on at | east one ideographic character (called
“previous character"” here) . 25 Based on the previous character,

i deographi c characters that may forma phrase with the previous character
can be predicted. 9 For exanple, if the previous character is "T", the
characters that nmay be predicted by phrase prediction may include I'M,
"IfIll etc. NATS', "TQ are phrases in Chinese |anguage. 5 The order of

steps 110 and 112 grgﬁgﬁpigpoifaehea i} % éHéE%d%éf‘%ﬁr“G”M(”tﬁQ the

present invention. That 7S, steps II e performed ahead of

step 110. AbhsheRtdes ﬁl&a@&ﬁ'a?%él%ﬁémaﬁéd\’"ﬁ?t?Hka@é@'x@ilﬁhoﬂ&ﬁapeen
made by the user. If the result of step 113 is "No", the process can

wait at stepntldidd f fhe,reddit, oftatep Il§Ers "VESE " tdee ppheesesLaingo on
to step 114. At step 114, it can be deternined whet her "Cancel" has been
pressed. |fChisassulangbiageep 114 is "Yes", the process can go on back to

e 102 L et ! e 4 B Mo ﬁ%eep%%“%%%vgﬁa“ piand
chirscts {hah e begs selasisn LI oL e e et by
the processigQ exRp@o 10M tahstem My bé poerbesdd aneélei’f Js;hﬁepszLio(es

At step 113, it can be determined whether a selection
has been made by the user. If the result of step 113 is

10 “No”, the process can wait at step 113. If the result of
step 113 is “Yes”, the process can go on to step 114.

At step 114, it can be determined whether “Cancel”
has been pressed. If the result of step 114 is “Yes”, the
process can go on back to step 102. If the result of step

15 114 is “No”, the process can go on to step 115.

At step 115, 1t can be determined whether the
ideographic character that has been selected by the user
at step 113 is predicted by phrase prediction (i.e., at
step 112). If the result of step 115 is “No”, the process

20 cangoon to step 116. If the result of step 115 is “Yes”,
the process can go on to step 117.

At step 116, the flag can be set to zero. At st'ep 117,
the flag can be set to one. _

At step 118, the ideographic characters that have been

25 selected by the user at step 113 can be inputted into the
handheld device. Then the process can go back to step 110

Of course, if a punctuation mark has been selected

10




the process can go on to step 117. At step 116, the f lag can be set to
zero. At step 117, the flag can be set to one. At step 118, the

i deographi c characters that have been 25 selected by the user at step 113
can be inputted into the handheld device. Then the process can go back to
step 110. of course, if a punctuation mark has been selected 10 by the user
at step 113, the selected punctuation mark can be inputted into the
handhel d device at step 118, and the process can go back to step 102. Fig.

2 schenati cahld yhehguert e stepgciuse ehe0selebre@ptnt®iia©f ol arkhel s
device according to the present invention, which can include apparatus for

i nputting beedgpaiiad diraractize shandhﬁdldndemme.terﬁn&p e , ;nd Hshe
present invention. while a Ean hel d device is discussed herein, the

concept s anQrﬁﬁﬁﬁﬁrﬁ%@ gP nv@nBEE6R dd? 10 be applied and used in
non-handhel d deyices 3s wglly, th@aﬁh%r %hb eE@% ﬁ?ﬂ@%ﬁ&e? at QQﬂQtes a

controller, 202 c aract er pre Iction rase prediction

dat abase;s 2ehbddingdht O@fpaeldaﬁah@rldiae’:\%@ a@@érdhhlgu‘tb Rthed @teigestich as
a keypad or a scroller, 206 display, 15 and 207 outputting device.

Control | er 20Vesdniomi t Whicyhr el vensgﬂmﬁﬁ s@ppamnlu@d floyr t REapusEringrom

I nputting device 20 uttin deV|ce or exanpl.e can be a_k ad, a
scPoI I erg SPeQgr A inke %F@SI‘: @%rt?mgp“W§§%HFs°#n€%g

present invention. While a handheld device is discussed
herein, the concepts and principles of the invention can
10 be applied and used in non-handheld devices as well.

In Fig. 2, reference numeral 201 denotes a controller,
202 character prediction database, 203 phrase prediction
database, 204 transition prediction database, 205
inputting device such as a keypad or a scroller, 206 display,

15 and 207 outputting device.

Controller 201 can initially receive symbols,
inputted by the user, from inputting device 205.
Inputting device 205 for example canbe a keypad, a scroller,
or any other equivalent devices for inputting symbols into

200 a handheld device.

Controller 201 can then refer to character prediction
database 202 for ideographic characters that match the
symbols received £from inputting device 205, and can display
the matched ideographic characters on display 206 for the

25 user to select.

If the user selects one of the plurality of ideographic

characters displayed on display 206, controller 201 can

receive the selection (for example, adigit associatedwith

11




20 a handhel d device. Controller 201 can then refer to character prediction
‘dat abase 202 for ideographic characters that match the synbols received
frominputting device 205, and can display the matched ideographic
characters on display 206 for the 25 user to select. If the user selects
one of the plurality of ideographic characters displayed on display 206,
controller 201 can receive the selection (for exanple, a digit associated
with 11 the sel ected ideographic character) frominputting device 205, and

operat e out Ul bededendee b gpRULUhat iR Letel e0thrls hienaraphin. piag act er

to the conmponent of the handheld device for which the nethod of inputting
5 i deogr aphRO@5chaandt enzhasebeartput t iagedeFdeei Ix2ante®, ostphta the

conponent nmay _be a short nessage conposer, a hot egﬁ a tel eghone
directory, &eéle&ﬁ%aweogtr@ph#p oﬁ@a€ﬁi§d’{ﬁ1ﬁe‘h@ t arcazmmnsn dicdt itge

dat abase 20 or ol rin orr ha r

a table. Aﬁg'gquli\%en (’{lon(%?éyﬁgr ag t,_, B’?lel Cth fﬁ%ﬁﬁgg 8% (‘pté‘lg_‘n'i/e |onal
oper ati ofis QHeI@fg%Hﬁﬁi6g:l@@ﬁéé%b%@ha%%één%n%i%@eﬁ camrdye 1@1%%
controller 2 01 rTeceives a selection frominputting device 205, cont rol | er
201 can ref euctoapomasengnedngy ibena aboﬂatrmgagéaﬁarﬁmsede@m;md
characters each of which nmay forma phrase with the ideographic character
sel ected by? %%neaﬁ&r&%tﬂ%ﬁﬁ t Redpcddionaidy i d86§r-aphi ¢ characters

In one embodiment, character prediction database 202
car store symbol strings and corresponding characters in
10 atable. A conventional character prediction database 202
and conventional operations of predicting characters
based on symbols can be used.
If controller 201 receives a selection from inputting
device 205, controller 201 can refer to phrase prediction
15 database 203 for ideographic characters each of which may
form a phrase with the ideographic character selected by
the user, and display the predicted ideographic characters
on display 206 for the user to select.
In one embodiment, phrase prediction database 203 can
20 store aplurality of phrases ina table. Phrase prediction
database 203 and operations of predicting phrases based
on initial characters can be used.
Preferably, controller 201 controls phrase
prediction database 203 in such a way that phrase
25 prediction database 203 works only after the user selects
an ideographic character that has been predicted by
character prediction database 202 or by transition

prediction database 204. That is to say, if the user

12




on display 206 for the user to select. In one enbodi nent, phrase prediction
dat abase 203 can 20 store a plurality of phrases in a table. Phrase

predi ction database 203 and operations of predicting phrases based on
initial characters can be used. Preferably, controller 201 controls phrase
predi ction database 203 in such a way that phrase 25 prediction database
203 works only after the user selects an ideographic character that has
been predicted by character prediction database 202 or by transition

predi ction datakase a?r@“idé@%i”abﬁitco I¥radtelhendsehadlpeehephre @it ted

| deogr aphi ¢ character that has been predicted by phrase prediction

dat abase 2 B§, pheaseoplrediztllonadkstadohser2f 2y danjphodierpzedi @vesmot
dat abase 203 again for _ideographic characters. 5 Take Chi nese phrase

(t oday) for T&E&¥HI £0 | PPh¥Hseyuskreddicdct@n priakabasedi éliton e dbaske?03

predicts ")=" n her I.nese characters. If the user further selects
")?T t? fiR%?ﬁéﬁﬁ%i?fﬁgcgggﬁéﬁ%ég' " ~~ )FT,lgontroIIer 201 does not
refer tocphrase px ggﬁﬁienzq%”un a

i deogr aphi c chaEECteﬁgﬂﬁﬁ?%% g? el er7predié%é%£g$ g%%ié%%%ﬁgiéfeg$gtion
dat abase 20 r I g Rredi ctj at I ral | 2 01
recei ves a ég]%;(:.ig%% %r%zlné(#t%%utﬁng’ ?ggges\% £P§§EC%ggjn r% Fgrgtazq 1 %g% al so
refer to transidi g wJ» and other Chinese characters. If the user

further selects “K” to finish inputting the phrase “4

K", controller 201 does not refer to phrase prediction

10 database 203 until the wuser selects an ideographic

characters which 1is either predicted by character

prediction database 202 or by transition prediction
database 204.

If controllexr 201 receivés a selection from inputting

15 device 205, controller 201 can also refer to transition

prediction database 204 for ideographic characters that

most likely follow the previous character but cannot form

a phrase with the previous character, and for punctuation

marks that most likely follow the previous character, and

20 display the predicted ideographic characters and

punctuation marks on display 206 for the user to select.

In one embodiment, transition prediction database 204

can store in a table a plurality of character sequences

and character-punctuation mark combinations that are

25 frequently used in sentences. Each character sequence can

be composed of a previous character and at least one

character that most likely follows the previous character

13




predi ction dat abase 204 for ideographic characters that nost |ikely follow
- the previous character but cannot form a phrase with the previous
character, and for punctuation marks that nost likely follow the previous
character, and 20 di splay the predicted ideographic characters and
punctuation marks on display 206 for the user to select. |In one
enbodi-nent, transition prediction database 204 can store in a table a
plurality of character sequences and character-punctuati on nmark

conbi nat i ongyuih@hnabe £éPmid PHIGHE WitSLEnidp $EYY RELEnaERGIt LhAT afd &

sequence can be conposed of a previous character and at | east one

character tbkharaysiet +kahytioaiticws nahek preevd st Ebar aghdse b sednmbt
forma phrase with the previous character. Each character-punctuation mark
conbi nat i on2cRREHEOESnEBeEACHET anst 8% bRaSE HRABUEIC Mt A0 BAKK tHhat
punctuation rk i t .l i kely follows th revious character. 5 Fig. 3
depicts a pFn é_‘s_sl%?éﬂﬁgg?tlilﬁdvsa @?n@ggw‘.soe eﬁ%‘gragﬁﬁg't he net hod and
appar at ug accor dizng t 03t RapPEesen] bRWRRIJONoF! N fihAt t3InBURPRSS g act er
sequences that are” frequently used Tn Chinese sentences i'nclude 10 etc.
and phr ases semtdardse atginghthaebmet hathreand eapsegatnsesaccardieg storedei n

“transition prediction datahase 204, and the above phrases can be stored in
phrase predP&ESEHTdatBEEEE 1OMD3.

In Fig. 3, suppose character sequences that are
frequently used in Chinese sentences include “XKFr, “ii
10w, vTHe, «l? » etc. and phrases include “4K7, g
W, “THE», 743", etc. The above character sequences can

be stored in transition prediction database 204, and the

above phrases can be stored in phrase prediction database

203,

15 In order to input a sentence “RASRIZW TE? », the user
initially inputs symbols (for example, pinyin or zhuyin
symbols) for “#i” and symbols for “4.

Then “ A ” and other possible characters can be

predicted by controller 201 by referring to phrase
20 prediction database 203, and displayed on display 206.

The user may simply select “K” from display 206 via
inputting device 205.
After “K” is selected, “M5” and other possible

characters can be predicted by controller 201 by referring

25 to transition prediction database 204, and displayed on

display 206. The user may simply select “IZ» from display

14




15 In order to input a sentence the user initially inputs synmbols (for
exanpl e, pinyin or zhuyin synbols) for "f//rN' and synbols for Then "

)~ " and ot her possible characters can be predicted by controller 201 by
referring to phrase 20 prediction database 203, and displayed on display
206. The user may sinply select "X'" fromdisplay 206 via inputting device
205. After 11)~" is selected, 110~" and other possible characters can be
predi cted by controller 201 by referring 25 to transition prediction

dat abase ZOQOGamiéﬁfﬁgaf%Qﬂg1dg§p&§y2%@ﬁ. The user may sinply select |
lrl~" fromdisplay 14 206 vid inputting device 205. After "Tl~" is

selected, 'ItR afgrd othgr pegsiddBecebdr,act ¢fy asgpdpradiéet epdusible
controller 201 by referring to phrase prediction database 203, and are

di spl ayed ophamicptay 206. pheelitstednby sonpnolskiec20l biAlre ffamm dgspl ay
206 via inputting device 205. After 'ItR" is selected, 11-711 and_ot her
possi bl e ch&r RS chredd Chich dababiseor0l 1ard 2arepdisgla e thgent o

transition predictiagn datahase 204, and di spl ayed on 10. displ ay, 206, The
user may’ si APISPEY &40 | E?r‘b?ﬁ’ai‘%ﬁ’a%/lm@g% %]gei:ﬁp‘ﬁ b r%p%\ﬂjc%pjz@é
br edi cted b7 %ontisl TaPUs51 ) TeYEF A95 10 transi i on predi ot fon dat abase
204, and are displeayad wig» jig selected, T " and other possible

characters can be predicted by controller 201 by referring

to transition prediction database 204, and displayed on

10 display 206. The user may simply select *T*” from display

206 via inputting device 2065,

After * T 7 is selected, “M~” and other possible
characters are predicted by controller 201 by referring
to transition prediction database 204, and are displayed

15 on display 206. “f#”, “f3” and other possible characters
can be predicted by controllexr 201 by referring to phrase
prediction database 203, and displayed ondisplay 206. (*7
f#r, * 713" are Chinese phrases.) The user may simply select
G rather than “f#” and *#§" from display 206 via inputting

20 device 205.

After "M~ is gelected, “? " and other possible
punctuation marks or ideographic characters can be
predicted by controller 201 by referring to transition
prediction database 204, and displayed on display 206.

25 The user may simply-Select w?7 from display 206 via

inputting device 205.

15




15 on display 206. "Y', "~:U' and other possible characters can be
predicted by controller 201 by referring to phrase prediction database

203, and displayed on display 206. P T N', " TQ are Chi nese phrases.)
The user may sinply select "U-" rather than I'M and "N' from display 206
via inputting 20 device 205. After |lrqg" 1is selected, and other possible

punctuation marks or ideographic characters can be predicted by controller
201 by referring to transition prediction database 204, and di spl ayed on

di splay 206. 25 us j-npl I vy 9gmﬁ 0206 Vi

i nputting device¥g§§f i%hgﬁﬁg?hggegﬁg% gﬁ%%nt %E% ﬁgg*@?hputf%%Pﬂﬂ?o t he
handhel d deyheeri ARPa{ 8Bl Y He MBATR2BOVR @l e, if there were no
transition prediction database 204, the user would have 5 to input synbols
for "H zZE", A Zpphrantlyppitroguelt abawe lkeX@tpléheifundidmen wdre no
transition prediction database 10 204 can be used to assist the user in

i nputting sgﬁﬁﬂ%#t¥Qﬁ PE@dlCt#@nfﬁ@tﬁH@ﬁﬁ|%ﬁﬁ(nk%@|6ﬁeﬁhWPq‘ﬂ haye s

T10-8' 5% R RERHE TR PnsoRas Bben £ n 7 I or cngé Lgput question’ |
mark “*?”. The function of transition prediction database
204 can be used to assist the user in inputting symbols
for “iz#, wT#, “l» and inputting question mark “?”. This
can greatly speed up the process of inputting the sentence

10 MEASRIEERTIB? »,

While the foregoing has been with reference to
specific embodiments of the invention, it will be
appreciated by those skilled in the art that these are
illustrations only and that changes in these embodiments

15 can be made without departing from the principles of the
'invention, the scope of which is defined by the appended

claims.
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specific enbodi nents of the invention, it will be appreciated by those
skilled in the art that these are illustrations only and that changes in

t hese enbodi nents 15 can be nade without departing fromthe principles of
the invention, the scope of which is defined by the appended clains. 16
What Is Clainmed Is: 1. A nmethod of inputting ideographic characters into a
devi ce, the nethod conprising: 5 predicting ideographic characters that
correspond to synbols inputted by a user, for said user to select;

predicting, yhased HNcPa PREY aus. | deographi ¢ character that has been
sel ected by said user, |deographic characters that nost likely follow said

previ ous ideographic 10 character but cannot forma phrase with said
previous ideographic character, for said user to select; and inputting
i deogr aphi ¢ char act efsnehhpdnabd et 1ng edeegroplsiar ¢has@mciers ntd

device. 2. The nethod claimi1, further .conprising: 15 predicting, based
on a previoffs faﬁﬁﬁ?apﬁLS Eﬁ§§%§%e?ompﬁ&§lﬁ§%'been sel ected by said user,

s aeres " Tor KBrEiBloe RIALL Gkl EsALonp el daedk gl
conpri si ng: sx¥thiywlesli Lhpugtcihsed anusepr,eicrissal@éogeaphito chaiacter that
has been sel ected by said user, ideographic characters
predicting, based on a previous ideographic character
that has been selected by said user, ideographic characters
that most likely £follow sald previous ideographic

10 character but cannot form a phrase with said previous

ideographic character, for said user to select; and
inputting idecgraphic characters that have been
selected by said user into said device.
2. The method of claim 1, further comprising:

15 predicting, based on a previous ideographic character
that has been selected by said user, punctuation marks that
most likely follow said previous ideographic character,'
for said user to select.

3. The method of claim 1, further comprising:

20 predicting, based on a previous idecgraphic character
that has been selected by said user, ideographic characters
each of which may form a phrase with said previous
ideographic character, for said user to select.

4. The method of claim 2, further comprising:

25 predicting, based on a previous ideographic character
that has been selected by said user, ideographic characters
each of which may form a phrase with said previous

ideographic character, for saild user to select.
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each of which may forma phrase with said previous ideographic character,
for said user to select. 4. The nethod of claim 2, further conprising: 25
predi cting, based on a previous ideographic character that has been

sel ected by said user, ideographic characters each of which may forma
phrase with said previous ideographic character, for said user to select.
17 5. An apparatus for inputting ideographic characters into a device, the
apparatus conprising: means for predicting ideographic characters that

correspond to syghol gqidigys La¢ Ve 8rUsghut £ 9hgSAIEo BN bAatHlali:s Teans

for predicting, based o previous i grap raCter that has been
sel ect ed byisaicd aistsvicdeoglaphspachanacticngpt hainoest i kely fol | ow said
previ ous ideographic character but cannot forma phrase with said 10

previ ous i deogr apRRESchipictRredist isy dideegnartet ectarageetartsdor

sar d devi ceC OB Lo B P REdITs L L1 LPRHBLCFLAG Conhr | SPR oS FiShs for
predictiang, +ba Q- a previous ideographic character that has been
sel ected by said user, punctuation narks that nost likely follow said
previ ous i deogr apkiams €har petern ctfiotg sdakaed em topseléctus 1detiyeragppacat us
of claimb5, further conprising: )
character that has been selected by said user, ideographic
characters that most likely follow said previous
ideographic character but cannot form a phrase with said
10 previous ideographic character, for said user to select;
and
means for inputting ideographic characters that have
been selected by said user into said device.
6. The apparatus of claim 5, further comprising:
15 means for predicting, based on a previous ideographic
character that has been selected by said user, punctuation
marks that most likely follow said previocus ideographic
character, for said user to select.
7. The apparatus of claim 5, further comprising:
20 means for predicting, based on a previous ideographic
- character that has been selected by said user, ideographic
characters each of which may form a phrase with said
previous ideographic character, for said user to select.
8. The apparatus of claim 6, further comprising:
25 means for predicting, based on a previous ideographic
character that has been selected by said user, ideographic

characters each of which may form a phrase with said

previous ideographic character, for said user to select.
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20 neans for predicting, based on a previous ideographic character that
has been sel ected by said user, ideographic characters each of which may
forma phrase with said previous ideographic character, for said user to
select. 8. The apparatus of claim®6, further conprising: 25 neans for
predi cting, based on a previous ideographic character that has been

sel ected by said user, ideographic characters each of which may forma
phrase with said previous ideographic character, for said user to select.

18 9. A handhel dgdevj C%.arféﬂf@:[dséiagic% trmfigg .edi ction database, for
storing a pl urallty of eogr aphi c char act er seqtl}g\ces each of said

plurality of ideagriaphneitharacperdanitonedaoapassi,ngfdra previogs a
i deographic character and at |east one ideographic character that npst

likely foll E\Jqsl@emJd:y@%W@@gnmwacﬁmnéa@ﬁaafa%%ueme%aﬁﬁ@th PbrgRid

phrase wth 158l evi I.deo hara and ntr r
erorring 1 0dat fh0ra: Fok P chr R s i e B Rt 1
charact eg Sﬁquﬁ&%‘i‘ﬁoﬂ‘é‘osfdéé? a?ﬂ}?Vd O%éﬂﬁggé%phhﬁdch%r@Ctl%ask§ igleat i cal
to an ideographic character tThat has been inputted by a user. 10. The
handhel d deidescqaraphilcngcharekcdien 9thster eiost sdildkaIansial bower egh Tdli on
dat abase is further configured , 15 for storing a plurality of
character-p@ﬁ@ﬁkﬁQ%nlﬁﬁPHraﬁﬂﬁﬁr@@@6ﬁ§taﬁﬂhﬂﬁﬁc%%ﬁﬁtpﬁ@ﬁﬂ|%3PQﬁase

char act er - pynctiiat] 08 PR GAMD DALLERS AP iRhREAES ang

a controller, for referring to sald transition
10 prediction database for ideographic character sequences
whose said previous ideographic character is identical to
an ideographic character that has been inputted by a user.
10. The handheld device according to ¢laim 9, wherein
said transition prediction database is further configured
15 for storing a plurality of character-punctuation mark
combinations, each of said plurality of
character-punctuation mark combinations comprising said
ideographic previous character and a punctuation mark that
most likely follows said previous ideographic character,
20 and ,
wherein said controller is configured for referring
to said transition prediction database for
character-punctuation mark combinations whose said
previous ideographic character is identical to said
25 ideographic character that has been inputted by said user.
11. The handheld device according to ¢laim 9, further
comprises a phrase prediction database, configured for

storing a plurality of phrases; and
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| deogr aphi ¢ previous character and a punctuation mark that nost |ikely

foll ows said previous ideographic character, 20 and wherein said
controller is configured for referring to said transition prediction

dat abase for character-punctuati on mark conbi nati ons whose said previous

| deogr aphi c character is identical to said 25 ideographic character that

has been inputted by said user. 11. The handhel d device according to claim
9, further conprises a phrase prediction database, configured for storing

a plurality of phhasesin anhil® Whsiers13ahd sant pokler confalaor-&@nffgpred
for referring to said phrase prediction database for phrasés which

I ncl ude sai deifdengiaphic shadaphen sehptraihisctbeen dabpbbised foxr gdirbhaser. 5
12. The handhel d device according _to claim 10, further congrises a phrase
predi ction Waighhsktnclugss ispirddlifspagieghig ghprachiss ythatphedsdaeennd

wherein said_controller is.al so configured for referring to said phrase
prediction 85¥%ﬁ§§% f§¥ Saéixﬁ?ego whi ch include said ideographic

characteg that hag beefnd npghbigd1y gakd sesccbddihdeilpdcvhimnpuding
i deogr aphi c characters into a device, the nmethod conprising: predicting

i deogr aphi ¢ fohartet er cdnpati sesr espondolvasds synbdistiinput t eédttmbasaser,
for said us%%éfi;ﬁiggt%or storing a plurality of phrases; and
wherein said controller is also configured for
referring to said phrase prediction database for phrases
10 which include said ideographic character that has been
inputted by said user.
- 13. A method of inputting ideographic characters
into a device, the method comprising:
predicting ideographic characters that correspond to
15 symbols inputted by a user, for said user to select;
predicting, based on a previous ideographic character
that has been selected by said user, punctuation marks that
most likely follow said previous ideographic character,
for said user to select; and
20 inputting punctuation marks that have been selected
by said user into said device.

14. A computer program product for inputting
ideographic characters into a device, the computer program
product comprising a computer-readable storage medium

25 having computer-readable program code embodied in the
medium, the computer-readable program code comprising:
computer-readable program code that predicts

ideographic characters that correspond to symbols
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predi cting, based on a previous ideographic character that has been

sel ected by said user, punctuation marks that nost likely follow said
previ ous ideographic character, for said user to select; and 20 inputting
punctuation marks that have been selected by said user into said device.
14. A conputer program product for inputting ideographic characters into a
devi ce, the conputer program product conprising a conputer-readable
storage nedi um 25 havi ng conput er-readabl e program code enbodied in the

medi um t he s GRRMIRI - E5agable P OgEATLAIEC LIPS Ba1 ecqompUt or - T eadabl e
program code that predicts ideographic characters that correspond to

symbol s 20 i nput tedpmtexr useadabde paiatyreercode sehatt predamng etassadiabl e

program code that predicts, based _on a_previous |deog¥aph|c character t hat
has been sep@catl@re*byogﬁu Haa@sﬁfan%gﬂwﬂ%t%aﬁ%t a4 [Ran Feediedly 5
foll ow said FEVqu deogr but nno

Lo 0 b oo ogY (3 O FRREE IS, Ehallo (ANt NG 11 "

conput ers r ezdahlfy er;a%r ﬁﬁb%@ﬁhé E@fedg%oatsﬁlcl&?&ﬂaéea&c%ﬁbaé@ﬁﬁsﬁ%mt
have been selected by said user 10 imto said device. 15. The conputer

pr ogr am pr odushrasect bt msbd,d puethiesus dalgodgsaphi cornpusetergafablsa pdogr am
code that predicts, based
user to select; and
computer-readable program code that inputs
idecographic characters that have been selected by said user

10 into said device,

15. The computer programproduct of claim14, further
comprising:

computer-readable program code that predicts, based
on a previous ideographic character that has been selected

15 by said user, punctuation marks that most likely follow
said previous ideographic character, for said user to
select.

16. The computer programproduct of claim 14, further
comprising:

20 computer-readable program code that predicts, based
on a previous ideographic character that has been selected
by said user, ideographic characters each of which may form
a phrase with said previous ideographic character, for said
user to select.

25 17. The computer program product of claim 15, further
comprising:

computer-readable program code that predicts, based

on a previous ideographic character that has been selected
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on a previous ideographic character that has been selected 15 by said
user, punctuation marks that nost |likely follow said previous ideographic
character, for said user to select. 16. The conputer program product of
claim14, further conprising: 20 conputer-readabl e program code that

predi cts, based on a previous ideographic character that has been sel ected
by said user, ideographic characters each of which may form a phrase with
sai d previous ideographic character, f or said wuser to select. 25 17. The
conputer progregiaredeet, :Dcﬂe@b@ia?l'ﬂi% charrtdiefer§ @AYH $Mghich may form
conput er -readabl e program code that predicts, based on a previous

i deogr aphi c acparaseerlthaabdpusssiogsligiregraphiy chatacter,, £asozpaghi c
characters each of which nmay form a phrase with said previous ideographic
character, 955?7§§?dsei§€F'to sel ect. 22

22




