SYSTEM AND METHOD FOR CHI NESE | NPUT USI NG A JOYSTI CK BACKGROUND OF THE

| NVENTI ON TECHNI CAL FI ELD This invention relates generally to text input
technol ogy. More particularly, the 5 invention relates to a system and
met hod that allows a user to use a joystick to input Chinese characters to
a data processing device by entering only the first few strokes required
to wite each character, such that the user can perform Chinese i nput
tasks in a fast, predictive way. DESCRI PTION OF THE PRI OR ART 10 Chinese is
witten with characters known as hanzi sssss (& . Each character
represents a sylgyaEm ZND MEEHODF ORSEHINESEINBURAISGrAaIOXETICH
characters were originally pictures of people, animals, or other things,
but after several thousands years evol ution they have becone increasingly
stylized and no | onger resewwmgﬂg&sem. Many of the
characters are 15 actually conpounds of two or nore characters. To read
Modem Chi nese, one should know 2000- 3000 characters. To read cl assi cal

Chi nese, know edge of 5000- 6000 cREFHMGALFIELD equired. The Iargest
Chinese dictionaries include 56,000 characters, but nost of themare

archaic, obscure or in rare var i.n r ,
can be used as/™h NVEAILIRART ggnﬂﬁfyetoctﬁétr '58&“2‘8 glyd ﬁﬁﬁe @Qﬁfa@iﬁﬁfv‘ tBe use
i N combi nat4 oninyéritibn G&laRE t@laeyyaxeheand)membanrmm@ss BOISETONEE; 2 ipyEtich tQor d
(ci, iJ) or phrase_ (cizu r s are
nost frequent| ‘Vp‘ﬂfs%'&“eﬁgo?haé@é‘?ﬁlt% q%%%r%c\%%@ gewé‘éABy %n{%”ﬁ&toﬁl& th(\é\,&mcasq'r@ld one
can make many s étﬂik@@trewredstobyrutammhchhagpcmnowwerthahmeale&eércaﬂd?effﬁff% 25

character: 1 Chinese input tasks in a fast, predictive way.

DESCRIPTION OF THE PRIOR ART

10 Chinese is written with characters known as hanzi sssss (?R?). Each character
represents a syllable of spoken Chinese and also has a meaning. The
characters were originally pictures of people, animals, or other things, but after
several thousands years evolution they have become increasingly stylized and
no longer resemble the things they represent. Many of the characters are

15 actually compounds of two or more characters. To read Modemn Chinese, one
should know 2000-3000 characters. To read classical Chinese, knowledge of
5000-8000 characters is required. The largest Chinese dictionaries include
56,000 characters, but most of them are archaic, obscure or in rare variant

forms.

20 A Chinese character {(zi, &) can be used as an independent single-character
word. It can also be used in combination with other character or characters to
constitute a word (ci, i) or phrase (cizu, i##R). In daily life, two-character
words are most frequently used. For example, the character “IL" means horse
and one can make many different words by appending another character to this

25 character:




a, (horse)+M force, power)=-) (horse power); (horse)+(house)=~il (stable,
"horse house"); i3(horse)+(up, on)=?"jlI(imediiately, "on horse back");
i, (horse) +c(man, worker, husband)=(groom "horse man"); 5 '-'(horse)+
(road, street)-?,1 (road, street, "horse path"); A Chinese character is
witten using strokes follow ng a specific sequence. There are many
different ways to classify Chinese strokes. Traditionally, strokes are
classified into eight basic fornms as illustrated in FIG 1. These eight
basic strokes can be further grouped into five or six categories dependi ng
on different ZHohersekshforsgs peweorfrkitiosse pOWeihese character may consi st
of between 1 and 64 stokes. The strokes for a <character are always witten
in a specific sequence and each stroke is witten in a detern ned
di rection. | n BHilbersehds (hoyuselfhFistable; “Bersedoysr'dd partly by the nunber of
stokes they contain. FIG 2 shows various sanple characters with 15
different nunber of strokes and a sanple four-stroke character with stroke
ordi nal nunber Edhorseitbiup, eni=2 i (nmediatelnt‘en harse Rasldr i ting, it is
essential to wite a character in the correct sequence. This is not an
i ssue for nost_of native Chinese speakers_because the corre,?.t sequence is
taught in the Filhetseyrktranwprkenousband)nighigroom rRersemanlare sever al
basic 20 rules for the sequence, for exanple: witing top before bottom
witing left before rigrgt, | eft vertical stroke before top horizontal

a

— 11} e’ -
stroke, bot$omHberse di steped)=T Hidroadggtreety “haree Rath & or e wi ngs,
hori zontal strokes before intersecting vertical strokes, left-falling
strokes before right-falling strokes, mnor strokes éofte(_?% I tc. 2
Wth the broadAuSlngse 68%‘&&%&% WiiteR \Hsg F Sifﬁﬁ?n““ Vs £R fic, SE|en6% 0.5
There are many different ways to classify Chinese strokes. Traditionally, strokes
are classified into eight basic forms as illustrated in FIG. 1. These eight basic
strokes can be further grouped into five or six categories depending on different

10 classification criteria.

A Chinese character may consist of between 1 and 64 stokes. The strokes for a
character are always written in a specific sequence and each stroke is written in
a determined direction. In dictionaries, characters are ordered partly by the
number of stokes they contain. FIG. 2 shows various sample characters with
15 different number of strokes and a sample four-stroke character with stroke

ordinal number and stroke direction indicated.

In handwriting, it is essential to write a character in the correct sequence. This is
not an issue for most of native Chinese speakers because the correct sequence
is taught in the first grade and repeated in daily life. There are several basic
20 rules for the sequence, for example: writing top before bottom, writing left before
right, left vertical stroke before top horizontal stroke, bottom horizontal stroke
last, center stroke before wings, horizontal strokes before intersecting vertical
strokes, left-falling strokes before right-falling strokes, minor strokes (often) last,

ete.




have been devel oped. The systens and nethods are primarily classified into
two categories: keyboard-coding and handwitten stroke recognition. In a
keyboar d- codi ng approach, such as in Three Corners, Goo, 5-stroke (Wibi),
or Changjie, 5 the user enters the strokes of a character by pressing on
the correspondi ng key or keys and chooses a desired character froma set
of candidate characters generated and presented on a display as nmatching
alternatives. This approach can also be found in Mtorola' s CD928C
cellular telephone. In a handwitten stroke_ recognition approach, such as

in Appl e-SS, T¥dthcthe broad use oheompuialst masy GHINYSRINPYKEYSteNFeants BIENASSt es a

stroke using ahé%heﬂldqupéb@@ T%B%Estéﬁs%h@ﬁ{eirmab%r@&mnmy BlaBéitiddintoand t he

conput er conpares the user' s stroke with a |large nunber of collections in

the database t 6atpaeringhkexbopid-codigsansk handygiden regoYtions In 3 (eyPozed-z;

Corporation’s pedihg EP;B}Hécrﬁ QL BOFh THIBY oGS G8Y, 3L Rbiamwubil & Chage,
I ndexi ng neans to Tntuiti velsﬁ_ ﬁ)l’edl ct and di spl ay desired candi dates. 15
Sone of thofe BpsusergniarsHeisiekerde aeasaal Y HesHy Ahine) OHERPHGINg key

capabilities pf R¥dbRd cREGELCE HBAreRf cHébRerof R izesktt @rddhdidatk Erpatest |y
used vocabul ary. e purpose of this invention is to[{g\q},ow q_g an alternative

Chi nese i nput g§Rrareled aRddPrAEaNRSHOMA HIPIaYsRsMAKNNE eI Rar G1St PNABne keys

nor “handwri tingan bIgE BERbIAR MiRILRESCDINEC wa@rale@bﬁéi ck or its functional
equivalent as a primary 20 input neans. SUMVARY | NVENTI ON A Chi nese

text entry systemand nethod is provided to allow users to enter a
character to alrdananewrittanctraks recageltibnlapproptin rrecioas an Pppie-5 ddntP.a fir st

few  Strokgg L AN Shel 6 bIG FBAMBTAS/ whiBh BiBid BAbiaClocRly bbed g1 Onal

equi val ent.. I's interactive, Ictive, an
intuitive to useeleCoomapen or & stybisiaad texesnputer coolpatasghe userisestroye wilhnaand

method of the Hr‘q‘;’%_%rinBQr SULIERERs inHRE GBab QIS lotBEaIMAR it IgBPBAnGdd Aplis 11

Chi nese text e _
systems, such as Zi Corporation's text input solution, have incorporated an

intelligent indexing means to intuitively predict and display desired candidates.
15 Some of those systems also include personalization and learning capabilities

providing prediction of user-created terms and frequently used vocabulary.

The purpose of this invention is to provide an alternative Chinese input system
and method which uses neither keyboardftelephone keys nor handwriting
recognition devices, but uses a joystick or its functional equivalent as a primary

20  input means.

SUMMARY OF INVENTION

A Chinese text entry system and method is provided to allow users to enter a
character to a device, such as a cellular phone or a PDA, by adding a first few
strokes required for the character using a joystick or its functional equivalent.
25 The system and method is interactive, predictive, and intuitive to use. Compared
to other existing solutions, the system and method of the invention can save

users considerable time and efforts in Chinese text entry.



3 By noving the joystick to add one or two strokes which are used to start
witing a Chinese character, users can find a desired character from a
selection list of <characters. The selection list is dynamcally created
based on the strokes added and the frequency of use of each of the
characters starting wwth the strokes 5 added. Further, the selection |ist

I s context sensitive. Wien no stroke is added, a default selection list is
di spl ayed. The default selection list is typically the first ten nost
frequently used characters. The sequence of | ection

changes accor 8y fPvng thadoystdsto @HQPH% Pé'iw"e"‘ﬁrtOL?%‘Hh‘C'TﬁEe W&qgé'tagrwr{t'ﬁﬁif"s nost

likely to makec@inkQe ERaRICRES Uéeré{\/@éﬁl finy aaﬂémdldh@rdctbrtﬂ‘m baﬁlecmbamalcd')fer
entered is put in the first choice place of the elecf i d% larly,
%1&" Fya

whenever a str 6R&artgradhegelectns istisrqvaapisatl rgeted ca

prioritized by ah@qh&%ah@rhdyl &tYuRf of BddhNGF e dRRedtdRG fstdrtivgd vith anel sbigkdshe
frequency of use. he preferred enbodi ment, the Chinese character input

system i ncl éde@dd?dl) 15 an input nmeans for associating a joystick notion
with one of several basic stroke categories; (2) a collection neans for

0192012115 . SEL8EL B o bl SHRIAG) Sk Whaf IO oSk e o

nore added str char ers bern ayed in a
sequence based selﬁcn‘dremwdnyplaﬁedﬂ of ldafault seleaticaclistis t:ypipellyetbe fiest derf gipsta

sel ection neans for eletln teri t r from
the sel ection I“:"g'l"erlt Nasii aclhf"ea %r%eﬁs%t roug&eagﬁthgﬁgg%ﬁ%efa%q?ﬁm% ?%Egé basi ¢
cat egori es, eaabcafiingho tie |tast chlafﬁntewemr@ﬂ Thyg chapcied tfat mest felydeimakedot i on.

The col | ect.ion _neans ont fQr one
or nore daﬁoabérégg ngg Cfﬁor p%ﬁﬁ&ﬁét@?% EIE{ Bﬁggéggﬂt{a ge:an'g %mtclir:' g%l g}?drreans
to 25 di spl ay ahsiet quadeonf thes:sel@:fllonﬂlst Simieyiye whepevss eal steke Hiceddes. Wfen no

stroke is corresponding selection list is prioritized by the possibility of making a

meaningful word and by the frequency of use.

In the preferred embodiment, the Chinese character input system includes: (1)
15 an input means for associating a joystick motion with one of several basic stroke
categories; (2) a collection means for organizing a selection list of characters
that commonly start with one or more added strokes, the selection list of
characters being displayed in a sequence based on frequency of useflast
character entered; and (3) a selection means for selecting and entering the

20 desired character from the selection list.

Typically, the strokes are classified into five basic categories, each of which is

represented by a predefined joystick motion.

The collection means contains predefined stroke order information and one or
more databases of Chinese characters. It also contains a display means to
25 display a selection list of most frequently used characters when no stroke is
entered or immediately after a character is selected and entered. The sequence

for the selection list may be based on any of: (1) use frequency of a character,



entered or immediately after a character is selected and entered. The
sequence for the selection list may be based on any of: (1) use frequency
of a character; 4 and (2) contextual relationship between the | ast
character entered and each of the characters in the list. The selection
means includes a nmeans for noving the cursor or its equivalent to select a
character fromthe selection list and a neans for entering the selected 5
character. The nmeans for noving the cursor and the nmeans for entering a
character can be button pressings or defined joystick notiops., K The system
may further in@nddd srsedua GelaiAnspip AAMRENANA IFRt charasier pRigHGand each of
represent ati on yof 1eRsdierelih Me8ist hat is added and a full nunmeric or iconic
representation of strokes for a Chinese character that is entered. 10
According to the preferred enbodi nent, a nethod for inputting Chinese

char act ers i nclugdaslection fnebhointindess4 apans ft thaxirithes tursor akits eqeprakesttot ed by

a predefined joystjck, notion; tegori ze. t he added fj | one of
t he predefined Sﬁf?ﬁ{)%Fh%‘PC"eEﬁP@gﬁ Fglg?uofg'si:?ﬂ%aa’ﬁﬁaq’éﬁgi%@?@rﬁ%&éﬁe@%{@t art
wi t h t he added chiragter.sTholeeans dor andvirightten cursseahdthef megoeriery eoterinthar act er
use; Display a |ist, of st frequently hal.. s of the found
characters: |f “BeG&ES F%rgg%hﬁtlloapc‘f g %’@%ﬁﬁee"cipﬁs"?@“?é ®et the desired
character fromthe |Ilist and add it to the conposition; 20 If the desired

character is nghgi QiR iy urtid And@ude GRI2As Sfof AhcplaylrigNdl ARHEricC BMMEdhic
characters that stgyrt wit'lﬁyst he first stroke and thgn the second stroke; 5
representation of each stroke that is added and a full numeric or iconic

representation of strokes for a Chinese character that is entered.

10 According to the preferred embodiment, a method for inputting Chinese

characters includes the following steps:
Add a first stroke represented by a predefined joystick motion;

Categorize the added first stroke into one of the predefined number of

categories;

15 Find all characters which start with the added first stroke and rank them

based on frequency of character use,
Display a list of most frequently used characters of the found characters;

If a desired character is in the list, select the desired character from the

list and add it to the composition,
20 If the desired character is not in the list, add a second stroke;

Find most common characters that start with the first stroke and then the

second stroke;



D spl ay another list of nost frequently characters based on the first and
the second stroke; and Add a third stroke if the desired word is not in the
second list. The nmethod nay further conprise the step of: 5 Display a
default list of characters immedi ately after a desired character was
entered. The default list is preferably the first ten nost frequently used
characters. The sequence of the list may be dynam cally changed accordi ng
to the contextual relationship between the |ast character entered and each
of the ten characters. 10 The nmethod may further include the steps of:

Di splay a numeric oPispiay@nethee psted snasafrearertly charasteroResaden ”’iesﬁrgcﬁf@d; and
Display full stroke-RYERELE ah@Presentation for a character that is entered.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a list of basic strokes for

Chi nese and a nunber of sanple characters; 15 FIG 2 is a list of sanple
characters w th difAgt athirdngmkeif tiod dedined kesd isfloGn tBe isscanddishenat i c,
pictorial diagramillustrating a device for inputting Chinese characters
usi ng a detached joystick according to the invention; FIG 4 is a
schematic, pi ciloeimgther mgy fumher camprisgtthesien ofievi ce for inputting Chinese
characters using an attached joystick according to the invention; 20 FIG 5
is a block diagram ]|l ustrat.i th ar dwar e copponents for. a i hese

i nput syst erh accor dPiF§'& & gﬁ%‘ﬂﬁlﬁ}é’ﬁtcp@'ﬁ?te@ g elysa% rgcq%éﬁ%ﬂi: ar%ﬁ%eérgram
illustrating thesjepyséd.ck’'s notion directions in two dinensions; FIG 7 is
atable listing the definitions of the joystick notions and the

correspondi ng strokes and the nuneric representations for the strokes;
The default list is preferably the first ten most frequently used characters. The

sequence of the list may be dynamically changed according to the contextual
relationship between the last character entered and each of the ten characters.

10 The method may further include the steps of:
Display a numeric or iconic representation for a stroke that is added; and
Display full stroke numeric representation for a character that is entered.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a list of basic strokes for Chinese and a number of sample characters;

15  FIG. 2 is a list of sample characters with different number of strokes;

FIG. 3 is a schematic, pictorial diagram illustrating a device for inputting Chinese

characters using a detached joystick according to the invention;

FIG. 4 is a schematic, pictorial diagram illustrating a device for inputting Chinese

characters using an attached joystick according to the invention;

20 FIG. 5 is a block diagram illustrating the hardware components for a Chinese
input system according to the invention,

6



5 FIG 8 is a schematic diagramillustrating an exenplary tree structure of
a Chinese vocabulary nodule; FIG 9 is a flow diagramillustrating a
process for prioritizing the default selection list, e.g. the first ten
nost frequently used Chinese characters; FIG 10 is a flow di agram
illustrating a process for prioritizing a dynamcally 10 created sel ection
| ist based on the |l asted entered character and a stroke added; FIG 11 is a
flow diagramillustrating a nethod for inputting Chinese characters using
a joystick according to the preferred embodiment of the invention; FIG 12
is a pictorial FPadamSFMeTRiGARIAY stratie Pedaysyek's metiemdiedieons Apie
interface beforggméiyyorgt roke i s added; 15 FIG 13 is a pictorial diagram
illustrating an overview of the Chinese input interface where a first
single horizontal stroke is added; FIG 14 is a pictorial diagram
illustrating afFi®Gvér s ewtal:ﬁletliaﬁn@kﬁaes@‘initinpatof ihet @ykliake matieng awds éeond

hori zontal st 1 ghel e BRletEl S he ool ALA Ak HoP bl U5t rating an

overview of th I'ese hori'zont al stroke
is added; FIG 16 is a pi ctorlal diagramillustrating an overview of the

Chi nese input Ai@L 8rkagachRaR: Biadfm ﬁl@gtr&h@ra@t&ém?eﬂﬁ%g dtickee tohe first
character in the displayed selection list; 7 FIG 17°is a pictorial

di agram i | | ust Ainasg varakway Jioseof the Chinese input interface where the
first character in the selection list is entered and the default selection

list is displa ori al d|a us n_overvi ew
of “the' chi nese R = o7 fipaRrbubh e e T ae AR PRlE e Bl sBReBY°! e
first charact efist, b.gt thee fisstl tec triosnfrdquetitly aesed GHimesesbaracteves t he joystick to
sel ect the desired character;

FIG. 10 is a flow diagram illustrating a process for prioritizing a dynamicaily
10 created selection list based on the lasted entered character and a stroke added;

FIG. 11 is a flow diagram iliustrating a method for inputting Chinese characters
using a joystick according to the preferred embodiment of the invention,

FIG. 12 is a piclorial diagram illustrating an overview of the Chinese input
interface before any stroke is added;

15 FIG. 13 is a pictorial diagram illustrating an overview of the Chinese input

interface where a first single horizontal stroke is added;

FIG. 14 is a pictorial diagram illustrating an overview of the Chinese input

interface where a second horizontal stroke is added;

FIG. 15 is a pictorial diagram illustrating an overview of the Chinese input

20  interface where & third horizontal stroke is added;

FIG. 16 is a pictorial diagram illustrating an overview of the Chinese input
interface where a desired character appears to be the first character in the

displayed selection list;



FIG 19 is a pictorial diagramillustrating an overview of the Chinese
input interface where the desired character in FIG 15 is entered and the
default selection list is displayed; 10 FIG 20 is a pictorial diagram
illustrating an overview of the Chinese input interface where a first
stroke for the second desired character is added because after the first
desired character is entered the second desired character was not in the
default selection list; FIG 21 is a pictorial diagramillustrating an

overvi ew of the Chinese input 15 interface where a second stroke for the
second desired FéRafacser Aicoria fiagr@B diusiating @nsevsonew i sthe dehicgssr BBter was

not in the sel gabiR \bﬁéf& 1RO T SMPAELNE thd Selb&iRnfiist Blentdré®kRd fiy adilaar second
desired character; FIG 22 is a pictorial diagramillustrating an overview

of the Chi nese Selegiian listig disRlayes: where the third stroke is added alt hough
the desired character was in 20 the selection |ist corresponding to the

second stroke f e second I character; FIG Ct al
diagramil | ust fi in 8 RIRQNA éﬁ\?%‘?m IHstr n%«?geo‘feﬁﬁfﬁ’ O%Sth (f;'?aqgge \M%E{re t he
second desi red :mb@aaso&tﬁme itiee Seslired thatabiyr iswiot thg frrdteharacueom the selectiondist
character; 8 FIG, .24 isS ari al an overvi ew of the
Chi nese i nput ai”ﬂt‘%‘?’\"%éé"%ﬁéﬁ?’%s c‘ég %cf?gqes%eswgg (c:lﬁ‘]éar%%g[t er is entered and

the default selection list is displayed; FIG 25 is a pictorial diagram

illustrating a'?‘l@"‘?@"lheél"sp‘ﬂ'{tcr)]ﬁé1%léaﬂérﬂﬁﬁl?str'aﬂlg?’tan é\zérﬂé\ﬁréfatﬁé ORRER ﬁ]phh' rd

desired character appear def aul ectlon list and the third

character is séﬂit@@@@d\‘fb?l’eﬁﬁlﬁ Aepired echatacisrindver 1ot is enereriand be i’%fa‘é{
pictorial di agrgclidd tsttid @kpiagen overview of the Chinese input

10 FIG. 20 is a pictorial diagram illustrating an overview of the Chinese input
interface where a first stroke for the second desired character is added because
after the first desired character is entered the second desired character was not

in the default selection list;

FIG. 21 is a pictorial diagram illustrating an overview of the Chinese input
15 interface where a second stroke for the second desired character is added
because the second desired character was not in the selection list corresponding

to the first stroke for the second desired character,;

FIG. 22 is a pictorial diagram illustrating an overview of the Chinese input
interface where the third stroke is added although the desired character was in
20 the selection list corresponding io the second stroke for the second desired

character;

FIG. 23 is a pictorial diagram illustrating an overview of the Chinese input
interface where the second desired character is selected by moving the cursor

over the character,



interface where a third desired character is entered w thout adding any
stroke and the fourth desired character appears as the first choice in the
default 10 selection list. DETAILED DESCRI PTI ON OF THE | NVENTI ON Ref erence
is now made to the drawings, in particular to FiG 3, which is a

schematic, pictorial diagramillustrating a device 101 along wth a
detached joystick 102 where a Chinese input systemaccording to the

i nvention enbodi es. 15 The device 101 has a screen 103 for displaying
entered text and a number of buttons, such as the button 104 for various
operations. Thed!Scrdels acrictprial| diemram Wusieslisa e avaspewyofaineaChiosss iput

di spl aying the uﬁtﬁﬁgéé%ﬁe@étﬂﬂlé' sécﬁﬁ@rcﬂ@siré@rbt%mhéi isC BAlesd @hdS@keadb@n area
106 where a selection |ist of characters is displayed. The joystick can be
i ncorporat ed i rPASFHORKFS BEBYYHE the device. FIG 4 20 illustrates a
portabl e device 110 in which the Chi nese |nput system enbodi es. The device
110 includes a j,Qystick 11 creen. a nu erati opal
buttons, one oft IGh et 8 O R, YusTaind B RudhdRy el e SRRRIEIRELS
nmessage di s@ ayinterface Whéreanttiird desired chataetdriappeaas @ethé téfaulllselebtiondistiard

11 Gstrat od i n 0 Bodr 3R of Rolboi 8 P PV TR S8 b8 bR cpi oy 125 are
comuni catively coupled to at |east one processor such as the CPU 120

through approprgat &gl jat §rﬁué}&hé?gdneEdrér%Uquétbéth%' enalibY ofathePERKkESe Ipht MY
al so be 9 coupled to the CP .~ The user Tnputs Chinese characters into

the CPU 120 bynieB3¢hyhefee J“Ei&ﬂs@?%rﬁd rheracisr ioantatpdavithaut @8dipg apy straks i ned
motions. The CRidq ﬂ»%ofdmﬂa@@sﬁealdha%td%paegrst & i SiPdt adholeé3in #ieddefault
optionally, to the speaker 924. The systemincludes a nenory 125 which

i ncl udes a Head®#5H9" Hendom access 5 nenory (usually called ROV for
storing application prograns and a wite/read

DETAILED DESCRIPTION OF THE INVENTION

Reference is now made to the drawings, in particular to FIG. 3, which is a
schematic, pictorial diagram illustrating a device 101 along with a detached
joystick 102 where a Chinese input system according to the invention embodies.
15 The device 101 has a screen 103 for displaying entered text and a number of
buttons, such as the button 104 for various operations. The screen 103 includes
a message display area 105 for displaying the entered textua! information and a

character selection area 106 where a selection list of characters is displayed.

The joystick can be incorporated in the main body of the device. FIG. 4

20 illustrates a portable device 110 in which the Chinese input system embodies.
The device 110 includes a joystick 112, a screen 113, and a number of
operational buttons, one of which is an ENTER button 114. The screen 113
includes a message display area 115 and a word selection area 116.

The hardware components for the Chinese input system according to the
25 invention are illustrated in FIG. &, wherein the joystick 122 and the display 123
are communicatively coupled to at least one processor such as the CPU 120
through appropriate interfacing circuitry. Optionally, a speaker 124 may also be

9



random access nenory (usually called RAM avail able for the application
prograns' operations. Optionally, the nmenory 125 al so includes an operating
system 126 whi ch handles the interface to peripheral hardware, schedul es
tasks, allocates storage, and presents a default interface to the user
when no 10 application programis running. The Chinese input application
127 and the associated Chi nese vocabul ary nodul es 128 are responsi ble for
transformng joystick notions into desired Chinese characters which are

di spl ayed on the users screen. The Chi nese vocabul ary nodul es 128 incl ude
at | east one d&padledto herER ARRgThe uses inpuiehingse ciara@ere inthdhe 6Py ¥0and

symbol s, data E/Onﬁé useﬁfeﬁ@ﬁ'ﬂ@m?z it Fégréjgé’rué%aéf%ﬁ@ﬁéﬁﬁedfrﬁéncﬁﬁdﬁhé cpgl €

character dat a equenc sin haracter, a nunber of
mul ti - char act er120ma1@gaﬁ@"mwtpats thed&ﬂ&ayoﬂ%ls?@d aptienAlgntoythefspealen 124,

mul ti - charact ey t@%&&em |39|U5§s$§mefrﬁdr§t125 %.dmﬁauéersem@,@témy Hp@lm dhadsact ers

in a sequence m ne use frequency, the first ten most 20 frequently
used char actSer $N4mpra %%@Ubﬁ%'@ddi@lﬂ? fﬁfﬁ&l'nﬁﬁpphf‘@if%ﬁ&w@fﬂs and |} wite/rqaske

characters bein db?r?%céésst oy S(Esdéh r MHLETRAN) AvSiRiMERGCIRN aplication

hal f - sent ence, |rst ten aracters hat are nost frequently used
characters as tPFRITaM$ sQP%ﬁ&"&cpE’ﬂonaﬂYs the JaemeNcE2208!sQ IMFGes sHHPRFHEENY and

other data and gJBLA- 1%tvﬁnérpﬁar1d@@§é eerfed o Fhripbay h&ﬂw@ré@éﬁtﬁﬁe@ﬂask}_he
dat abase may further include common confusion 25 sets so that the user may

enter the alte@ietatere si9iggs. eaNd opRSesifall yefauhanigffasedpnhie L3RE WHEN dite or

nore appli cat i @ppRi=66R Hregrbmals rRRRB! ahkheniHesy irpt %ﬁgnd&ﬂ&‘h pi27ag®s thed t he
dat abase for storing nmulti-character words or phrases. a0 OrC@@_ﬁ?nall , the

system may i nclaSHREiBaG W”%ﬁr“&c%ﬁ?rydﬁ?q% bR GreaFRSPamIR!
cal cul ate the ysRfick méssae i debidAChPESe 2RGaBleFARARhSaret digilajaacor &ea

user's screen.

The Chinese vocabulary modutes 128 include at least one database containing a
15 number of Chinese characters and symbols, data of stroke sequence and stroke
categories for each single character, data of use frequency of each single
character, a number of multi-character words and phrases, data of use
frequency of each multi-character word or phrase, first ten most frequently used
characters in a sequence determined by use frequency, the first ten most
20 frequently used characters in a sequence determined by frequency of each of
the characters being used as the first character of a sentence or a half-sentence,
first ten characters that are most frequently used characters as the first character
of a sentence or a half-sentence, and other data and meta-data for indexing and
displaying a character. The database may further include common confusion

25  sets so that the user may enter the alternative entries.

Optionally, the system may include one or more application programs that
enable the user to add new phrases to the database for storing multi-character

words or phrases.
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of the frequency of use can be dynam cally changed. In this way, the nore
the user uses the system the nore adaptive the systemis to the user's
need and 5 habit. Optionally, the systemnay al so i nclude one or nore
application progranms, such as a word processor 129, a software dictionary
130, arid/or a foreign |language translator 131. Speech synthesis software
may al so be provided as an application programwhich allows the device to
function as a communication aid. 10 The joystick 122 is a device consisting

of a small handheld stick that pivots about one end and transmts its
angle in two difRIPEABASNE SYERR ’@PYJ ingigde, pae fh MAre APPIIGAVER IRFOgrpme) which

interface. Fl Gcofini add/ediEidte $he/@ddrauSadibf cswarééterr@@ha BR%seS sb tt%t tHeQetd | Ck
122. As defined |n the table of FIG 7, when the user noves the joystick

122 from posi t i GANDITEIENGYOf #8H cAN by dgﬂ@wat"y. %@ﬂ@%ﬂ |'ﬂ@’"§wﬁbrﬁh2c§?ﬂfalm%t r oke

category, 15 e.ger usésSthaadyelent Mk Aiofk 584Ptive thd BRI 2B UsbKENE&Eand
not i on from pOSI tbl on O to position 6 represents a vertical stroke

cat egory, a notion from position O to position 7:30 represents
a left falllng stroke category, (e.g. ) ); a notion from position 0 to

position 4:30 r@ﬂlbﬁﬁfg' %s[#ngp\ta faflo) lhfglgdesé O&%r%rgt gg@é?t)rbﬁl(ogf% Pe%]’ esent S

and a notion from posi 03|t|on
a hooked st rok@%@%@pm09§®r929 la software diqhoraatglnﬁopandler arfttrelgn ldngoage

Dot o ! 0srt | on RSN 8 TRYL AP AR "B m T8 pfflidehom P! Lo

O to position may repre e Joystick 122
can be an |sonmnpll@atgoomgram whichyliogh tmehféewqe]dqtfuncdepesndsommmhreticbmaid.e
exerted rather than the position of the control. In that case, 25 the

j oystick funct| ns, as. a TrackPoint. Note that FIG 7 shows five basic

strokes and'% helle RYMHEK; 122 S S8WRE £PNYsINS %fc%émf'ﬂ'&”fjﬁelerﬁé'd&tm%té%“t% f or
cl assificati on.abbbeste aficand haisni{sagsdngieCiative afnedsichBo &k CPU 120 via an

input/foutput (I/O) interface. FIG. 6 illustrates various motion directions of the
joystick 122. As defined in the table of FIG. 7, when the user moves the joystick
122 from position 0 to position 3, a signal indicating a horizontal stroke category,
15 e.g. —is generated and sent to the CPU 120. Likewise, a motion from position 0
to position 6 represents a vertical stroke category, (e.g. 1 ); a motion from
position O to position 7:30 represents a left falling stroke category, (e.g. ) ); a
motion from position 0 to position 4:30 represents a right falling stroke category,
(eg. , \), and a motion from position O to position 6 then to position 9
20 represents a hooked stroke category, (e.g. |, ~~). In addition, a motion from

position 0 to position 9 may represent “delete” and a motion from position 0 to
position 12 may represent "select.”

Alternatively, the joystick 122 can be an isometric joystick in which the input
depends on the force exerted rather than the position of the control. In that case,
25  the joystick functions as a TrackPoint.

Note that FIG. 7 only shows five basic strokes and their numeric representations
according to one criterion for classification. There are other classifications of the

11



Chi nese characters. The nmethod and system according to the invention is
applicable to any kind of classification. The display 123 governs the
appear ance of the Chinese input interface, which includes a nessage

di splay area and an area for displaying a selection list. 5 Optionally, the
di splay may further include an area for displaying the interface

I nterpretation, either nunmeric or iconic, of the strokes entered by the
user. Wien a stroke is added, the numeric or iconic representation of the
stroke appears in the area. Wen a character is entered, the full stroke
nunmeric or i corffineseephaEaERTatNENMEYIOR; A Ay agePeing 1@, dbg ypvenhen s

assi sting user spbficdofforanytkirks cldssifiedtdar s and stroke categories. The

Chi nese vocabul ary nodul es 128 include a database of Chinese characters

whi ch are organized in a tree structure. The root group includes the
entirety of tHeecdisplact23 govashs tie appeardnas of tHeeGhineteinpiutviatesfabe, gvtocps:
sub-group 1 includ I r er | ch_start. w LU r '
sub-group 2 i nd?%‘é‘gei,s %lr{'uesg%gefgis@ }ealy sasrf%vr\ﬁi %%ggetaafrowoﬁ/\n&tl%mg af%}egﬁ‘grﬁﬁﬁset:

sub- group 3 3 nddpibesihalitie displepatar furtiri ioblude antared fdr disdiayirg the"inetfacke;
sub-group 4 in r : L.ch It LAt St A nd
sub-group 5 i n§+t§ﬂ:z§tag+r|, eﬁ %r@ﬁeg'rléz)r m@lhl‘ého@{ngé{roﬁsteﬁt%eq éy t%:t ?S%E‘S’.Vh%gch
sub- group i nclasteskefis adden thes olynegioopisonie eepesehtalinh oh theostrose @operrs iro one
of the five ¢ | e Lt .wBecau her fi] st roke
categories 20 3@%3‘%%3"@ fL:‘ h?%%%?g%r %h{egﬁota?n@gt?%g%cﬁurﬁ%rfrfeﬁtr IZF'lacl) ein
the tree structrepresértaticroisndisplexkd ghis iscussiiil|for pegiging Eech tpdadin istiokeen a

par ent node,an ' esents one of the strokes required for a
Ha Gcbrgerlg H‘lh @trolf@&gqeéaoﬁﬂg.

character. ustrates exenpl ary character object tree structure
for a Chinese vocabulary nodule where a mapping path for a " 3115"
character is higl CighéRdocabuldhenddulaiess N iatayaseosh G risest 2Bacikcwes

L7t 2 02 80455, L SRS & i bt 58 ol SSHSHL bk B, o

the characters, which are classified into five sub-groups: sub-group 1 includes all
characters which start with a “1” stroke; sub-group 2 includes all characters
15 which start with a *2" stroke; sub-group 3 includes all characters which start with
the a “3" stroke; sub-group 4 includes all characters which start with a "4" stroke;
and sub-group 5 includes all characters which start with a “5” stroke. Each sub-
group includes five sub-sub-groups, each of which corresponds to one of the five
categories as its second stroke. Because there are five siroke categories
20 according to the preferred embodiment, each parent node in the tree structure is
connected to five child nodes. Each path between a parent node and a child
node represents one of the strokes required for a character. FIG. 8 illustrates an
exemplary character object tree structure for a Chinese vocabulary module

where a mapping path for a "% 3115” character is highlighted.

25 The Chinese vocabulary modules 128 also include a database for storing the
first ten most frequently used characters and a large number of two-character
words and multi-character words or phrases. This database is used for
prioritizing the selection list based on the contextual relationship between the
last character entered and any of the characters in the selection list. The default

12



words and multi-character words or phrases. This database is used for
prioritizing the selection |ist based on the contextual relationship
between the |I|ast character entered and any of the characters in the
selection list. The default 12 selection list is the first ten nost
frequently used characters Before any stroke is added, or after a
punctuation mark such as a period mark (, ), a question mark (?), an
exclamation mark (!), a semcolon (;) or a coma (,) is entered, the
default selection list is in a first default sequence 5 which |s %ng
according to tk@lﬁqhevquansihet firat tep anrist Grequendly cbed charastersi (W hid ses B ion is

used as the fir er ent en -se nce. For _ purposes
of the di scussiﬁﬁ%q or% aﬁélsﬁogeeﬁt%qf@g Ps agerp%ﬂ’?cgwﬁ?gr'i‘?@ﬁcsémhﬁfb equent
to a sem col on myriod KR ), SQUiesBARMBHE?), anfdxtiainatia! Adhd ()Saas@rReNef or t he
default selection list mght be In operation, the 10 def ault sequence of

the default sel®EMEA () Steniered e fisfaicalastion listis in @il default seryener

met hod of statigiéss Hﬁa@é acth@i r@etfoamletfrea%&fytﬂhgﬂebér%f Y i @erd i§ soNd
default sequence which is specifically for 'the situation where no

meani ngf ul contSSAIAN i§ 158 i aSn i st edragien of Reserigncecrrapaltsetensst EPed and

any of the ten ﬂmééseﬁrgﬂlﬂ%‘tdrébub's?@rd heldin CEahéiﬁEé‘rﬁén&a"!s ke p@ﬁ?aﬁ@'eh@ﬁ@éj
Therefore, the default selection Iist may have three states:

(1) t
default sel ect§4BpeqYest tq @15%{“*PP'P§PfG§P'§U‘Iat FrerraBmiee kst dgfaul Saﬂ‘é%Fﬁ)?Ed when
no stroke is QHé%@%It%@l&fléﬁﬁst%l@h‘l@é Uﬁtl_mm@?ﬁs%%@?as IR oPEfatiad thar k., a

question mark, an exclamation mark, a sem col on, a conmma Is entered:
(2) the def Hul tdefatesaquenceef the siefauly saiegtalﬂdwdw@rsaiﬂpen@wgemfere\mw@hs is

di spl ayed when a?wdqﬁé‘meﬂgdﬂf staﬁ@f'ﬁsﬁ)&%&!m rel ati onship cannot be established
between the | ast character entere and any of the ten nost frequently used

characters; and (3) the default selection
The default selection list may have a second default sequence which is

specifically for the situation where nc meaningful contextual relationship
between the last character entered and any of the ten most frequently used

15  characters can be established.

Therefore, the default selection list may have three states: (1) the default
selection list in a first default sequence which is displayed when no stroke is
entered or after a punctuation mark such as a period mark, a question mark, an
exclamation mark, a semicolon, or a comma is entered; (2) the default selection
20 list in a second default sequence which is displayed when a meaningful
contextual relationship cannot be established between the last character entered
and any of the ten most frequently used characters; and (3) the default selection
list in a sequence determined according to the contextual relationship between

the last character entered and any of the ten most frequently used characters.

25  Alternatively, the default selection list in its first default sequence may be
substituted with a different default selection list which includes ten characters
that are most frequently used as the first character of a sentence or a half-

sentence according to statistics.
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list in a sequence determ ned according to the contextual relationship
between the |ast character entered and any of the ten nost frequently used
characters. 25 Alternatively, the default selection list inits first
default sequence may be substituted with a different default sel ection
list which includes ten characters that are nost frequently used as the
first character of a sentence or a half- sentence according to statistics.
13 The purpose of the default selection list is to provide the user with
the nost probable options even before the user adds any stroke. If the

desi red char act B1¢ PY®0s%, of fne delpult selgatian; list is f‘h@’q}{%rthf Gser withdbe st and

enters it into ﬁrbﬁaﬁl@%?ﬁ’cﬁ'ﬁ‘a evih BRI tHY @Rr aédsT&@, RKBOR hePiedirBl cﬂ@rfaétké“
sequence of the default selection list is to provide the user with the

nost probabl e cRdp deq selegiomiisd, heruser &ﬁbﬁ%’é‘“&ét an¢ RteET ttdptor the Jresseos
sentence or a hatdlapgieaence. |f the user's desired character happens to be
the first choice, because in the default status the cursor always covers
the first choice (which nmeans that the first choice is already sel ected),
the user just Ilhenpepsse of thalefaalt bedueoce pirtbs siefagit eelectigndigtisite kraviskition t o

enter the 111t Shghe Sl BhQ o bl 535295 41/ BDLAVoRIE%e d B BbVELHEL ST O

of the Chinese vocabulary [Tst and its
first two def ammtmqmemclwﬂmmet If ¢heangped. desired shatactechapgpeds splbaytes by

the Chinese | ”pr%,Cul {e! %Eb&’s{%hiﬁ%gi %é%flfgtg&%rthg'é 21 Qilayd E;J?e\feé e

additional 15 ca at1'ons chara e€r 1S €n owever
t he default selaheideofwhidh geans thit$pé digst cchoiteals dyneady (salebtjed);rtbattadr wquence

b d th d
and the chafact oret 1 feke iy HRENNG LA IBRR ddlfin ERhuer fRIAELAEREET 0. .1,
illustrating a tpeowsszge dsplpy areri ti zing the default selection |ist

according to the contextual relationships. The process
In a given version of the Chinese vocabulary modules 128, the default selection
list and its first two default sequences are not changed. It is directly displayed by
the Chinese input application 127 in a proper situation without doing additional
15 calculations. When a desired character is entered, however, the default selection
list is displayed in a dynamically created sequence based on the contextual
relationship between the last character entered and the characters in the default
selection list. FIG. 9 is a flow diagram illustrating a process for prioritizing the
default selection list according to the contextual relationships. The process

20  includes the following steps:

Step 12: Immediately after a desired character is entered, make ten two-
character words by appending each of the characters in the default selection list
to the last character entered. For example, assuming the last character entered
is “47", the ten made-up words are: (a) #F19, (b) ¥¥—, (c) 14, (d) IF=, (e) IF
25 T, ®EK, (@) A, (h), F7E, () 178, () 1¥X. Among these ten words, only
(a){c)(e}{g)(h) are meaningful, and (g){a)(e)(h) are more frequently used than (c).

Step 14: Look up each of the made-up words against the multi-character

words/phrases database.
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20 includes the followi ng steps: Step 12: Immedi ately after a desired
character is entered, nake ten two- character words by appendi ng each of
the characters in the default selection list to the |ast character
entered. For exanple, assuming the |last character entered is "F, the ten
made-up words are: (a) , (b) --, (c) F, (d) (e) 257, (f) , (9) #A (h),,
(i), (j). Anmong these ten words, only (a)(c)(e)(g)(h) are neaningful, and
(g)(a)(e)(h) are nore frequently used than (c). Step 14: Look up each of

t he made-up words against the nulti-character words/phrases database. 14
Step 16: CheckStpetther &fpckushefhpisamoued is pupda ‘Gﬁtdélﬁ??%e Ip fhig RYARIS AN e,

only (a)(c)(e) bayicp) (ﬁ?@r@ MEdrihgfiRidtes. THeP ¥ Bk dolRs if BERFtdolsd Re

dat abase is resource u enough Step 22: If none of the ten made-up words
is found in thheesgutgBagBOUd splay 5 the default selection list inits
second defaul t sequence St ep 18: If any of the ten made-up words is found

I n the dat abas e default sel ctl Lis use
frequency. In SH?PF# ul a nqnp yh tFEﬁ"#?L?dé"W‘e( da{'rthe%%ga(r%ggt% %Lg

dat abase, psi OtHidl distault Swediio sistit |tseémﬁ|deradlt|set4uém:sed on the use frequency
of these ten words. If only sone of the nmade-up words are 10 found in the
dat abase, the character whose correspondi ng made-up word has the highest

use frequency iSteml8iced fianytdidheg lenghadenén wardslisioend mive dakbage dintize
characters areupl 364 éé?ejd%ﬁﬁét a&E&GYr@'tHQsé F?e% cf/SE pfaft@&ﬁﬁﬁca)ﬂ ted @ge-i gh to

| ow, of their correspon mg] ubsequent to these matching
characters areUPWeOFﬂ%ﬁterﬁﬁtJ inrthe database, ﬁ'@”‘ﬂ?d%%dg‘ﬁél'éf’ﬁ'ﬁcmﬁ‘r'ﬁkbaée@ %ot 15

found in the dﬂ‘ié‘ﬁé’éﬁe JJHE &f Re T8 Wokdid ICEHY SGHhE 8 1Y Madd &P vFHr@élérfé I n
order based on their use re uenc fromhigh to low In this ex
i | | ustratedfabéeund in the database the character whose corresponding made-up wordah

the highest use frequency is placed in the first choice place. The subsequent
characters are placed in order according to the use frequency, from high to low,
of their corresponding made-up words. Subsequent to these matching
characters are the non-matching characters whose made-up words are not
15 found in the database. These non-matching characters are also placed in order
based on their use frequency, from high to low. in this example illustrated above,
assuming only (a)(c}{e)(g)(h) are found in the database and assuming their use
frequencies are in an order of (g){(a)(e)(h)(c), from high to low, according to
statistics, the prioritized default selection list would be " AT ZEF—RFKF I
20  instead of the second default sequence "3— A& | BAEFR

Step 20: Display the prioritized default selection list in the selection list display
area. If the first choice is the users desired character, the user just enters it
without need to make a selection motion because the first choice is the default

selection.

25  After the first desired character is entered, if the second desired character is not
in the default selection list, the user needs to make a joystick motion to add a
stroke. When the first stroke is added, the system looks up the database to get
the groups of words whose first stroke is the added first stroke, then display the

15



assum ng only (a)(c)(e)(g)(h) are found in the database and assuming their
use frequencies are in an order of (g)(a)(e)(h)(c), fromhigh to | ow,
according to statistics, the prioritized default selection Iist would be
"A7 " 20 instead of the second default sequence "FT T Step 20: Display the
prioritized default selection list in the selection list display area. If
the first choice is the user's desired character, the user just enters it

wi t hout need to make a sel ection notion because the first choice is the
default selection. 25 After the first desired character is entered, if the
second desi r edsfistaatroke-basecsiingbten mest fieguerdlvaised chalasiers Bringisglectioniist yser

needs to make zql0¥sd Eg&n@me’sf?@d Eﬁ’arﬁggr fhay %Teré?“?ﬁay V@Bt inhfe iselesliorShst Oke 1S

added, the system | ooks up t dat abase to get the groups of words whose
first stroke iwhichés pdrigiged ba%qd ot thekuse ft%ﬂﬂfd.%h%\m%@@sers To serve

sfirst-stroke- Bagefhdr [$dr deSH tme&lﬁﬁ%%ﬁ |a)‘so%%%ﬁoﬁhz’€d%§s@ﬂ $oihbrithe

selection list area.” The second desired character be or. may be not in
the sel ectidn tordextualtielationsgippandohe 1459 dgarisy @sdhe ﬁﬂ@mu?s@rPF'qu‘l}é}gépeof t he

ten charactersqelQi $8BMRN RN dBEGiBa ok FIRERS is 4 N6w TRAPSH| Il acan
al so be prioritized based both on the 5 contextual rel ationshi Eta and the use

frequency as tR@CE¥hENEPTHIZING iR iseAeneg ethe dvaemicalt ctaale SRIgRI st

described abovgasdglds a difokedRed | 10 $Hba@k #Blidek W5 foRdwiRg skpsPr ocess for
prioritizing the sequence of a dynamically created selection |ist based on

a stroke added, The process includes the follow ng steps: Step 30:
| mredi at el y af S&p 30: desimmeddiatedr et erdesisedecttasaotat is entetedeif thexnextiéediredd 10

h ' ' I ' h
next d;g Zg'tﬂ.%{'?%g e?noﬂ%ttﬁé‘déff?f?%%éé'xoﬂiﬁ# o s P Sra e B B e s
w th the addedcisdractke an

Step 31: Index the group of characters that start with the added stroke and

take the first most frequently used characters as candidate selection list.

Step 32: Append each of the ten characters in the candidate selection list to
15 the last character entered to make ten made-up words of combinations. For
example, assuming the last character entered is #f, and the candidate selection
list based on the first stroke (—) is "— A FERF R X EI# T E ", the made-up words
or combinations are: (1) —, ()8 (3)F7E, (4)FH, (B)IFk, (B)F X, (T)IFH,
(B)sFHE, (9)EF T, (10)4F E. Among these ten made-up words, only (6)(3)(2)(8)

20 are meaningful, and (6) are more frequently used than (3)(2)(8).

Step 34: Look up each of the made-up words against the multi-character

words/phrases database.

Step 36: Check whether there is any word or phrase in the database whose
first two characters matches each of the ten made-up words or combinations. In
25  this example, only (6)(3)(2)(8) are meaningful words. They could be found if the

database is resourceful enough.
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take the first nost frequently used characters as candi date selection |ist.
Step 32: Append each of the ten characters in the candidate selection |ist
to 15 the last character entered to nake ten nade-up words of
conbi nati ons. For exanple, assumng the |ast character entered is , and the
candi date selection |ist based on the first stroke (-) is * ! T ", the
made- up words or conbinations are: (1) -, (2) 4 ,(3) f , (4), (5 *,
(6)3), (7)L ~1, (8 f k (9) T, (10)J. Anopng these ten nade-up words, only
(6)(3)(2)(8) 20 are neaningful, and (6) are more frequentl han
(3)(2)(8). SteptepAZ Look 0® raalEhing fwarH O nRI@S% s ViBwaes in $e ﬁ’é%a%@ﬁ% the
mul ti - char act egele¥fondsst %hﬂl?gﬁeodlﬁtéigé’cﬁ@nc F@r@lﬁ@ase@fmﬂﬁemmﬂwmhdvedsfe i s

a

any word or phrase in tabase whose irst two characters nmatches each
of the ten rradéan’pOf\Kb*Ft%‘QB\afﬁfféﬁfﬁl nations. In 25 this exanple, only
(6)(3)(2)(8) are neaningful words. They could be found if the database is

resour cef ul engt%;bssel GEgrgrnmlul[t]scih]:aragfeai\%orgﬁhl I} ré’g% hc?se ﬁ@{ @?oecﬁasra{t&lénd in

t he dat abase ayed Tn a sequence pure based
on the use fremathey iy ofetaehemfm&dewu enrdsh ariadize rtbe csnépate&elelctloraha}t

mul ti-character_word o, Rhrase h S3 any of
the ten nade- uBC%‘P'Hg BtPftPFl\Aggg%c'Jt'gé cfm5 aen%sg Q 1%&%@@ st accordl ng to
cont ext ual assamtcaﬂngmowdalouahraeeb amdéwm@oycommtmms imtheciatatgsevor ds or

phrases a madesyp Mok (O SR BCLLA gr?uJapuetBFtr%a%gﬁJg wold\® SBLAer the

contextual ass 6h Walhe = word"'s sec aracter is. In
particular, if claérlacttaens.riactmmqmlamrfcm tleavreadmummtm@s wevel siatghingwptdsa®es i n

the dat abaﬁg AL I 8 Jefibaca WlichAlcPing 2aRihi@beldchln AABEMeth IHie o

frequency o s or rases sone o made- up
wor ds frequency of the matchlng words or phrases. If only some of the made-up words

have matching words or phrases in the database, the character whose
corresponding matching word or phrase has the highest use frequency is placed
in the first choice place. The subsequent matching characters are placed in

15 order according to the use frequency, from high to low, of their corresponding
matching words or phrases. Subsequent to these matching characters are the
non-matching characters whose made-up words do not have any matching word
or phrase in the database. These non-matching characters are also placed in
order based on their use frequency, from high to low. In our example illustrated

20 above, assuming only (6)(3)(2)(8) are found in the database and assuming their
use frequencies are in an order of (6)(3)(2)(8), from high to low, according to
statistics, the prioritized default selection list would be "ATEAE— BRI TR -
instead of the default sequence “— R FEH R KT &E"

Step 40; Display the prioritized selection list in the selection list display area. If
25  the first choice is the user’'s next desired character, the user just enters it without

need to make a selection motion because the first choice is the default selection.

The method of prioritizing the dynamically created candidate selection list
according to the last character entered and the first stroke added is also

applicable in other situations where the added stroke is the second, third, or
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have matching words or phrases in the database, the character whose
correspondi ng mat ching word or phrase has the highest use frequency is
placed in the first choice place. The subsequent matching characters are
placed in i5 order according to the use frequency, fromhigh to | ow, of
their corresponding matching words or phrases. Subsequent to these

mat chi ng characters are the non-nmatching characters whose nmade-up words do
not have any nmatching word or phrase in the database. These non-nmatchi ng

characters are_al so placed in _order based on their use frequency, from
high to |ow | PeERetRkemisaured fof temnsraiped sisocsr Asdlistrigddnt (. ©. the

(6) (3)(2)(8) anfré otitkbsi dtideh ethd vl AseLledd) bf aRSEHIL M@dé BentkiningIPe Besdenci es
are in an order_ of 6)43%&2*2 8), fromhigh to |l ow, accordi ng to
statistics, thENHRFGFiNGtS it das sysiem SeqAEPg hthei Ryenfien ISP ETPKR PWERE of ¢ he

def aul t sequenggsed. Rdthér, it iS&le fregLGiy4ftised ARledled bRarattepwhichzegquirg! ecti on

list in the selection list display area. If 25 the first choice i.s the
user' s next >de8I3¥SUEKES RaY @P?‘%’H’g”l?s%?eﬁh%{m B9 §UokGS AURY Hd¥t 0 rake

a sel ection NDHOMsDORSHESE theBebdridtrdkB s GBdéd Fohexaitplaline crtatdri-gh. The
met hod of prioritizing the dynamcally created candi date sel ection |ist

accordi ng to thendisisof oihestekesr bidritie peailabievhendhe filstt—ssirakRds agreddthes al so

applicable in other, situatio ere the ded str ' d..third,
or 1 7 Tourt h sEPaREe Bl AN fer B GEEPRL IS ey tf, SRR er

i I'lustrated i nskldn stibked Rt it I&ilShIe ekeswastdetstrdkeas bowgy the | evel of the
child node containing the desired character. Note that the system

according to the invention is not stroke nunber based. Rather it is use
frequency Basedhe Actese ferdprishitiziag ther selgdtion liskbpaedaad Bsentieguesty drRessNetay

appear in the ﬁ@:@s%%}ilgrka'ﬁﬁfztsp%ﬁ@ 39%5,5 [PKEs hveRSded QlmUe whb Niwdysr St
stroke or the second stroke I's added. For exanple, the character ""
consi sts of ni aBempYiokegie ciaativaly using HEUPEWIrES \(IvE A CBR Bestiseave the gpnesgl oke i s
added; the public because the statistical data for the use frequency is collected from a well-
sampled group representative of the general public. For this reason, the Chinese
15 vocabulary modules 128 may have different versions to reflect different needs of
different professions or speakers of different dialects. For example, in a medical
professional version, the system should be more likely to predict medical words
for medical professionals. Similarly, in a Taiwanese version, the system should

be more likely to predict the characters frequently used by Taiwanese.

20 The Chinese input system may further include: the capabilities to match Latin
letters, Roman letters, Arabic numerals, punctuation symbols, and emoticons,
with predefined sequences of joystick motions; the capability for the user to
define his own stroke category or other symbols; optional training session with
known characters; optional prompting of the user to clarify between ambiguous

25 stroke interpretations; means to add explicit strokes and/or remedy a stroke
misinterpretation; optional indication of level of confidence of stroke
interpretations, e.g. color-coding each "ink trail’ or a smiley-face that frowns

when it is uncertain; as well as ability to delete the last stroke(s) in reverse order.
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character "", one of the first ten nost frequently used characters,
consists of seven strokes, but it is available even when on stroke is
added. 10 The schenme for prioritizing the selection |list based on use
frequency does not necessarily satisfy specific users, such as novelists
or journalists who always attenpt to wite creatively using unusual words,
but it can best serve the general public because the statistical data for
the use frequency is collected froma well- sanpled group representative of
the general public. For this reason, the Chinese 15 voc bular¥wnndules 128

may have diffefFEnt! Versiomdiagen Bpptating & melbpe fer inRkiRg Ghiness FRalpefs

prof essi ons or rsPprdeidtive Pharfef b&loRdihg @ MeqtéBrred@mbediaiEpt 6f thenaniiddli cal
prof essi onal version, the system should be nore likely to predict nedical

words for medilbamegiask B@B‘i’%‘%’?ﬁ?é"”ogl%qt%qs}y, in a Tai wanese version, the
system shoul d be nore Ilkely to predict the characters frequently used by

Tai vanese. }3{‘%@' ne r%[tte St o Xeé o} H&rmbtrb&lr s ﬁlustglgd in he

capabi liti es t nuner a
punct uat i onssytdbd of F&Gd ?erintvamous depuwnnhnqs,r duefis rc@destaqtaemmas aoﬁlgpdyst i ck

notions; the caeoabl I haé%ce ofé r#;\? USRL rlogess%?f' ne his own stroke category or
inrn

ot her synbol S; (%ﬁ g Ses8i%R M th  known characters; optional
pronpti ng of the user to cl ari fy between anbi guous 25 stroke

i nterpretati ONgjeBANS IRtz EHel ddeiell sFOROKRSorR6H1NE f|~Feeém§@or%sSTrr@ise
m sinterpretation; optional indication of |evel of confidence o [Fg;troke

interpretati on§‘3"uf-'}“)fga steg) frindexinorRy irehlenelhig nedeyin thegtrugtuig e 0T kI & ¢ hat

frowns when i hich HReREd MeirstasddeB ! sirors FRidkampiel @hee e first Bieokeast is
stroke(s) in reverse order i ramlllqglratlng a

is a flow di
met hod f or 1Pnpifepiifgs: Eﬁﬁ‘ﬁ'é@%llgfﬂ%ﬁac‘?féﬁgraqeﬁs Q%?t@'giwé R SRS & PEOES di ng
to the preferregheighosidgieslectdn. t he i nvention. The nethod includes the
following steps: Step 50: Add a stroke by a predefined joystick notion as
illustrated in the
Step 54: Find characters under the category based on frequency of

character use. This can be done by ranking the characters according to a value
which is associated with each character and representative of the frequency of

15 use of the character.

Step 56: Display a list of found characters in the word selection area 105 of

FIG. 3 (or the word selection area 115 of FIG. 4). The selection list of characters

is displayed in a sequence. Preferably, the sequence is based on the use

frequency of a found Chinese character and the contextual relation to the prior
20 - character entered as illustrated in FIG. 9 and FIG. 10.

Step 58: Check whether the desired character in the selection list.

Step 80: If the desired character is not in the selection list, add next stroke
by another joystick motion. For example, as illustrated in FIG. 8, a second stroke
“1" is added.

25 Step 70: If the desired character is in the list, select it by a joystick motion
representing a “select” function such as moving from position 0 to position 12 in
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5 table of FIG 7. In various deploynents, this is done by sending a signal
representative of a stroke to the processor. Step 52: Categorize the added
stroke into one of the five categories. This is actually a step of
indexing a first level child node in the structure tree of FIG 8 which
mat ches the first added stroke. For exanple, when the first stroke "3" is
10 identified, the whole "group 3" of characters that start with the stroke
"3" becone candidates for selection Step 54: Find characters under the

category based on frequency o character use. This can be d p] r.anki ng
t he charact ers FecBrdi P'teés'ag\ﬁapﬁ@” apanried 1e; thesioysticks BACIHSEH Eaf%? It

character and rs%ﬁﬁseémeat@léc\’@n Peanbauth eauererr @lrsol s prferably tdnethehmstact er .
Step 56: Disp Iag a list of found characters in the word sel ection area 105

of FIG 3 (or cha@cirepithe spleetandist, i taedasigd yorgprpears in i SLEOLERIFG. | i st

of characters ke sélb&idhaasn iufhesBH4ANSRY t@rﬁbemhyectw%taaﬁuem&dl s
based on the use fregquency of a found Chine Eﬂ}%u act er and e7 nt ext ual

o
rel ation t o3t hENPRFSF '”@@‘edﬁ%ﬁs%? gisPlan ey aa"s s erugndges ﬁ B éﬁ 9 and
FIG 10. Step 58: Check whether the desired character in the selection

Hont stroke: S RiAT or PRk I ARy P mdlab O BisHBY Bfdd R h R, 2dd

next stroke joystic ustrated in
FIG 8, a secordostechessayd tisplay acuet.s IQEICSt‘b)pTI‘ﬂENS donettiyea Rldtoinrpsessiigar act er

onct o suen 260G §th deiar i hBYERTE dRLhAPby bERSETRA )dick mciiBh ot ”

function such as noving from position 0 posi 9 FIG 6 or by
pressing a button adapt ed to the joystick. Because the default status of a

sel ection meang§yieh as gheeRWABthEHIhEOfessagdisebmbrlid.y on the first
character of the selection list, if the desired word appears in the first

choi ce pl ace,
10 Step76: Add next stroke if the message is not complete.

Step 62 (continued from Step 60 or Step 76): Find most common characters

that appear after a previously selected character based on a present stroke

order. This also happens before the first stroke, i.e. before Step 50. The details

of this step have been described in the above paragraphs in connection with FIG.
15 9and FIG. 10.

Step 80: Display the selection list, i.e. the ten found characters, and the

process continues on Step 58.

Optionally, the device 101 in FIG. 3 or 110 in FIG. 4 may have a function to
dynamically display the interface interpretation, either numeric or iconic, of the
20  stroke or strokes entered by the user. In that case, the method described above

may further comprise the steps of.

Step 90: Display a numericficonic representation for a stroke that is added

via a joystick motion; and

Step 92: Display a full stroke numeric/iconic representation for a character

25 that is entered.
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the selection action is unnecessary and the user can directly enter the
desired 5 character into the nessage display area by an "ENTER' action (see
Step 72). Step 72: Put the selected character in the nessage display area
105 in FIG 3 (or the nessage display area 115 in FIG 4). This is done by
a button pressing action such as pressing the "ENTER' button or by a
predefined joystick notion. Step 74: Check whether the nessage is conplete.
10 Step 76: Add next stroke if the message is not conplete. Step 62
(continued from Step 60 or Ste Find nost common characters that
appear after afpm@BAlgnsStiye, sSé%E‘E wv@ﬁaﬁaewrbvdag Stepd figdipg sharActesttpaike

order. This al ganhaRReRFt PR 8ol MbrelrbésnizelsBbRe pattens. bef ore Step 50. The
details of this step have been described in the above par agr aphs in

connection with FIG 15 9 and FIG 10. Step 80: Display the selection
list, i.e. theThenddfaundelettionaiistemsay tendisplaged meﬁnessep:(ﬁ@t bnstep ob &Step 58.
Opt i onal ly, the devi e 10 have a function

o a1 preavfodish i stihgciin e hardarBbrs Brish kbl it Py S mumer o or

iconic, of the 20 stroke or strokes entered by the user. In that case, the

met hod desciki begh.ahoyg mﬁ?y aEVéﬁtQ&'s &O1He" Cﬁ|ﬁe§é’§hp§¥ %Pﬁerﬁfaccétd?ﬁb RPineD spl ay

anurrerlcllconlcrerese ation a stroke that 1s"added via a oystlck
nmotion; and St eqyegtzon Bi @me@atareﬂucpuonsqfram@gmmﬁea"wg tfbm%swbé'ﬁr%%*eﬁ Ot i on

for a charact ehetween L dedthin SUbR/Pe8 dGne g@oléscé’l@gcﬁ‘ﬂeg 1836408, arMigitiesd wery be

repl aced by the step of findi fg characters comonly staft wth one or
nore recogni ze®a¥e mads b’ﬁ'ﬁ?'eﬂﬂﬁ“tlopﬁemh@?%ﬁlllqt}’%ﬁ?l eRFteseANging do {Rs igystick

di spl ayed bef or@ytighe Fopr@x&tple! 8Morfords motion with a slight upward motion is stroke
10  1; a horizontal motion with a slight downward motion is stroke 5; an approximate
horizontal motion from position O to a position between 2:30 and 3:30 is stroke 1,
an approximate vertical motion from position 0 to a position between 11:00 and
1:00 is a select operation, and efc.

Often the difference between two joystick motions is too subtle for a processor to
15 differentiate. However, with the user getting more familiar and intuitive to the

joystick, the input will be more effective and more efficient.

The operation process illustrated in FIG. 11 is further illustrated in the following
paragraphs in conjunction with a series of schematic, pictorial diagrams based
on the embodiment of FIG. 4.

20 FIG. 12 illustrates an overview of the Chinese input interface before any stroke is
added. In the character selection area 116, a default selection list in its first
default sequence (FE—AF ATEE R #7T) 301 is displayed. The first default
sequence of the default selection list is the sequence of the first ten most
frequently used Chinese characters in ordinary usage according to statistics

25  prioritized by the frequency of each of the characters used as the first character
of a sentence or a half-sentence. If the user’s first desired character happens to
be in the default selection list, he just moves the cursor 302, which is a
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previ ously described in the paragraphs in connection with FIG 9. 5 One of
the maj or advantages of the Chinese input system according to the
invention is the great reduction of anmbiguities arising in the subtle
distinction between certain subtypes of the stroke categories. To reduce
anbiguities, we have nmade further definitions on the subtypes
corresponding to the joystick notions. For exanple, a horizontal notion
with a slight upward notion is stroke 10 1; a horizontal notion with a
slight downward notion is stroke 5; an approxi mate zon nntifn from

_ hori t al .
position 0 to Happerant oh Spet-tiaesparensbitaay wesds gesérpgg%@ra ter ?%ﬁelﬁ‘ad oxi mat e
vertical notiognd (M Rakdd b9 ENTEROoFerB@sH. Ufi 108 fipdtdeered tlarBfearncthe Brdd0 is a
sel ect operation, and etc. Oten the difference b%enﬁtv\ﬁ "%ﬁéﬁibi ck
motions is tooSRAIREIPECK Bt defgioaiedigp ligl they Bsegjipst filhg &he EAT with
the user getti pRTERIGefABHIViRbuBGditd aké b\seldctor &gionj oysti ck, the input
wll be nore effective and nore efficient. The operation process

illustrated in FIG 11 is further illustrated in the foll ow n? par agr aphs
i n conj unct sonlnnviohd dersmmices the ssdremarés thepicotsor ifern charagiearpslasi@e®y on t he

enbodi ment of 4. 20, F 12 41 rat iMh BW PhovitRe diioRese
I nput interfac Jeghe'Pérae aﬁybglornoéga iriéﬁ%%gge@ﬁ Ogﬁglééha acjtér sel egt I on
area 116, a defaarl as roeving fromrposition Oiteppsikorf 14.st  defaul t sequence (7-h Ah

T) 301 is displayed. The first default sequence of the default selection
list is the sequence of the first ten nost freggegtlé_gus d Cr|1i Qes&
characters in 8 anefhey deplaygeentctr ¢iengnaves b cHeer & r?ﬁ? ot9Y9'28 by t he
frequency of eagRingfiné g stdiaraekenpleused pasitibhe td ipbsitiore i rardioar positiona
sentence or_a hal f-sentence. Bf thg 'ﬁs:ﬁr s fi rﬁs E Si reg t(1:Ohar acter happens
to be in tRe dBfpEPStILPREMASES PR ENTERSPPIRIP RYGEEMGR Y sor 302, which
is a 21 transparent or sem -transparent bitmap, over the desired character
to select it, yetin another deployment, the user uses the joystick to do both the selection
and the ENTER operations.

Yet in another deployment, the selected character automatically entered the
message display area right after a short period of time, e.g. 0.5 second, the

15 character was selected, i.e. the cursor moves over on it.

If the desired character is not in the default selection list, the user adds a stroke
by moving the joystick. Optionally, a numeric representation for a stroke added is
displayed in the stroke number area 303. In the step illustrated in FIG. 12,
because no stroke has been added, the area shows a zero. Alternatively, an

20 iconic representation for a stroke added can be displayed.

Assuming the user adds a first single horizontal stroke, as illustrated in FIG. 13,
by a joystick motion 304, i.e. from position O to position 3. The stroke category is
determined to be “1,” which is listed in the stroke number area 303. The system
looks up the database and displays a first selection list containing the first most
25 frequently used characters that start with the first added stroke (-—7F?£ﬁ51éﬁc

F# T E) in the selection list display area 116.
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and then makes an ENTER operation. If the first desired character is the
first character of the default selection list, the user just enters the
character by an ENTER operation w thout need to nake a selection action. 5
In one deployment, the user noves the cursor for character selection by
pressing a "< >" button, and nakes an ENTER operation by a joystick notion
such as noving fromposition O to position 12. In another deploynent, the
user noves the cursor for character selection by noving the joystick for
exanple, fromposition O to position 12, or from position 10

position, and ARREEINGtheENYEIeSERR ERATAGRN IByOLINiteafinatseleqtion !'%M“ F‘Fétmr Vi‘eanot her

depl oynment, t hgsdiS®idsUs 88cdnendri@dbil §tokk QisGfuddaldd haGs ek ealiéron seeund t he
ENTER operations. Yet in another deploynment, the selected character

aut omati cal |y Befizonta) streke is adarad, By H?%JBYSAS‘FkéF‘é'S”ﬁp@h‘PeéWF‘éF‘ 190k theperi od

of tinme, e.g. Qa@b§&C@HQ dlé.ﬂn@s 4 55cebRd aeketlion\as écﬁ'ltﬁﬁ“h%Clhe'ﬂrﬁ tehh@ogur sor
noves over on it. the desired character i s not default sel ection

list, the uSer frﬁﬂfé?é‘“& used gbaractys habistat WHB e st jadked eppkeAaf e Wenyuneri ¢
represent at | Onséwndaacﬂea%k@qdeﬁ%ﬂﬁﬁmmﬂjﬁ@d BEcdUBE ti8d LekendalRy ar ea

303. In the step illustrated in because no stroke has been added,
the area shows™p el categqry elrolesi WSISVOK%WF“% FRBHPITShoMsr dkent ation for a

st roke added can be di spl ayed. Assum ng the user adds a first single

h I

e, rom posi Areimaofutisdid B e Bechierkliendlly el oM SalnRlnla " o
be "1," which FK3I14s1tr&3dusem a'dueasmlrdim:zqmabﬂrokgraeta:reﬁerlgoﬁmjcwymmtldnooks up
the dat abatslﬁyagfjthg @ﬁ A h'e{tﬁﬁq ﬁc?r[z%ﬁ{al %F};}klﬁ'i?h%&%]%\ginﬂgt%e& heril g5t most

25 frequen use ers ed st roke 1JtTr)
I n the sel ecti dre $yisEm @pbpu;awema@@bam@nd g2izplay a third selection list containing the

first most frequently used characters that start with the first added stroke and

then the second added stroke and then the third added stroke (=B W ££ 5%

EB4N3h). In the step of FIG. 15, because the user has added three horizontal
15 strokes, the stroke number area 303 shows “111.”

Assuming the user wants to enter the first character in the third selection list,

because the first choice is selected by default, ie. the first character in the

selection list s always covered by the cursor 301, the user may simply press the

ENTER button as illustrated in FIG. 16. Alternatively, the ENTER operation can
20  be done by a defined joystick motion.

FIG. 17 illustrates the Chinese input interface when the first character (=) in the
third selection list is added to the message display area 115. When the desired
character is added, they system makes a number of calculations as illustrated in
FIG. 9 and displays the default selection list based on the contextual relationship
25 between the last character entered (=) and any of the ten characters in the
default selection list (B‘J—‘W:%Tﬁ‘.kﬁﬁﬁ ). Among the first ten most
frequently used characters (HI—A 1 7 & ATEHX ), the character A" is the

most possible character that can make a meaningful word with the last character
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Assum ng the first desired character is not in the first selection list in
FIG 13, the wuser adds a second horizontal stroke as illustrated in FIG
14. After a second horizontal stroke is entered by the joystick notion
305, the system | ooks up the database and displays a second selection |ist
containing the first ten nost 5 frequently used characters that start with
the first added stroke and then the second added stroke (-=GJJ7 ). Because
the user has added two first category strokes, the stroke nunber area 303
shows "11." Assum ng further that the desired character i s not in the
second sel ect i 8ateredsi=}-Af theffigst characten e/ grinegisiruitsetastion) iyl SiaPpeiift'aIPest r oke

a third hori ZO([)]’L Alisdr Y5 tg%%sm hﬁ?ac’!tgr Qﬁe g@& i:é?V@ﬁtieplﬂ-byqpﬁfﬁb drhenterrd

hori zontal str I's ad as IlTustrate éSt em | ooks up
t he dat abase amemudiasgivainodt nesidria make acgalestion ?@Pn&ﬂﬁﬁ@ﬁﬁiﬁﬁ@r&fﬁ aragtef it st

freauent |y useshetRAGhRLSs WBRHeS b derath! Berblion kst o dpdinay sobie, st hen

t he second add stroke and then dded stroke . In the step of
FIG 15, beéaustokeneumber anea303dtews the é@O%FW@Qm§é111)I§q@ﬁdJﬁé§‘e'ﬁ
stroke number area . %ﬁgné "111 " Assum ng the user wants to enter the
first character Tn't rd‘selectlon list, because the first choice is
sel ected by default, i.e. the first character in the selection list s

al ways cover ednpy, éié%nﬁr\’d ﬁ\‘érus%pg- first RBsikbEIhaPRYer S HBﬂ the Rir & Schafdefer ifFMEER
button as illustrated In FIG . Alternatively, the NTERgeratlon can

20 be done by &el@etiamisy 3P6f§PW%Wﬁ{§|1§na”¢PE§U"1'79 the fijst 9esired ChARCEhIShese
I nput i nterfaceg; chté}%rédlérs(% Chirraet ﬁ{ay(aé ilL&rdb@in F10. 18, fel peld 2 | 1 st

is added to the negsage di spl ay area 115." Vlhen the desired character is
added, theyl0Osysursor 30k everaheandsectenify @ idyslickanotipnssugh ak theymptien 8@B.ithen FI G 9

and displays t gﬁbq%é‘bﬂ&aﬂgﬂ @Féhﬂ@ ah ENTERCSS A St é%oé‘B@lﬁﬁ‘&lessm% o en

rel ationship 2 etween t haracter entered ﬂ%
characters in wrdefingdjayglick metiase The trenath of this system ig r@e@'ﬁé’efqbﬂ'ﬁ?s ten nost

a user desires a very complex, but somewhat common, character pointed to in
the above illustration, the user needs not complete the stroke for that character.
15 As soon as it is displayed in the selection list 301, it can be selected and entered

by one or two joystick motions.

Note that using the joystick, the complex character () with fifteen strokes can
be added into the message display area 115 with only four simple movements,
i.e. three horizontal strokes 111, one for moving the cursor to select the desired
20 character if the desired character is not the first character in the selection list,
and one button pressing, or a defined joystick motion, for entering the selected
character. Additionally, the entire stroke order for the character entered is
displayed in the stroke number area 303. If the user was used to an alternate
stroke order for the character, he can learn the Government Standard stroke

25  order used by this system.

Once the desired character () is selected and is added to the message display

115 area, as illustrated in FIG. 19, the system displays the default selection list (
AB—FRTEEREL ) which is prioritized based on the contextual
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frequently used characters the character 'A" is the nobst possible
character that can nake a neaningful word with the |ast character 23
entered (). If the first character A" in the default selection |ist happens
to be the user's next desired character, the user can enter it by giving
an ENTER command wi t hout need to nake a sel ection action because the first
character in the selection list is selected by default. Before the user
adds anot her stroke, the 5 stroke nunber area 303 shows the stroke nunbers
(111) required for the last character entered (E). Now assum ng the user's
first desired ehdtioashiprbatseemothetlbst charadtercéraeradt(&) and ahe of §w teotmest | i st

301 shown in FIG 15, and assumng th ' . Led character is the
ei ght h char act &payently useRechpsagtersalyf) 5 ‘%{Tls?%s’li‘d%gg i sEming the pexdy  npye
the 10 cursor 30 ddHarddi i&H8r HELSTS Y irfink QLI &, (HRLISBNNERNo A B

L
notion 308, then ‘enter character by giving an EN'ILJER command such as a
but t on pressi npystick rActitef domespgndingtto te firsttstroke (“Thef tbé nextglehirex chidndersyst em
is its predictive abilities. If a user desires a very conplex, but
sonewhat cofmoffZ).char act er pointed to in the above illustration, the user
needs not conplete the stroke for that character. 5 As soon as it is

displayed in the selection list 301, it can he sel ected d entered_ by one
or two joysti ckVhEs: ihendst Rgtke ¢ nafordbe gt H%S'ﬁeg ﬁ“ie,r ‘t}% %8 efr%gy a

character () .oh/glidcki hbEEN368 2eKRErSRA in PR atde® dyaten 1d3Rs P IS@ESabasep| ay
area 115 with 'y four sinple novenents, i.e. three horizontal strokes

111, one for neofrdjsrlaws @upelestionolist sontaining dheydissty teg B19St HEAURTN, Used + he

desired char actibabfrd Hat tsgﬁ fvith e GHAERSHEE 1‘5).t)&§éuﬁﬁ49€€ﬁei BBt thadcter and
one button pressing, or a defined joystick notion, for entering the

sel ected abar apteeed (A darriobneke yp & imeamingful wordtwithk@nyorfdee terogharaniers,

character entered is . displayed.in th troke nu r 3 f.: ]ge user

was used to anﬂéﬂ 5%?ﬁgpéisp 15 FXIOI’!UZBQ puré?y %ase on &enl}%% fre%'ﬁgﬁcy &SGach snnrg
character. Because the next desired character (#%) is not in the selection list 301
triggered by the joystick motion 309, the user needs to make another joystick

motion corresponding to the second stroke ( | ) for the character (7).

15 FIG. 21 illustrates the Chinese input interface when the second stroke (| 5) is
added by the joystick motion 310. The desired charac-ter (%) appears in the
selection list 301, which is the second character from the right. The user may
select the character and enter it into the message display area by one or two
simple motions. For example, the user first moves the cursor over the character

20 to select it and then makes an ENTER operation to enter it into the message
display area. Assuming the user wants to continue to demonstrate the
disambiguation feature of the system by adding the third stroke (— 1) of the
character (%), a new selection list triggered by the third stroke is displayed as
shown in FIG. 22.

25  After the joystick motion 311 for the third stroke (— 1) is added, the selection list
301 contains two characters (the first F and the third -F from the left) that are

only slightly different from each other. In fact, these two characters have exactly
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stroke order for the character, he can learn the Governnment Standard stroke
25 order used by this system Once the desired character () is selected and
is added to the nessage display 115 area, as illustrated in FIG 19, the
system di spl ays the default selection list ( which is prioritized based on
t he contextual 24 relationship between the |ast character entered () and
any of the ten nmost frequently used characters (~h ). Assum ng the next
desired character is 1? which is not in the default |ist, the user needs to
make a joystick notion corresponding to the first stroke -) of the next
desired char actf‘@r sarge stipke gien arkechopsing fromm reseiacion 45t ip H"ée H@')thﬂeté’l red

character () |S§Fﬁg%glﬁ@'th§ twh B cfds, TRt Qﬁ'at%ﬂ@thu%scﬂdr&éfé‘: (] BhdtRnfy! G 20,

the system | oo e dat ase and displays a selection 11 st cont ai ni ng
the first ten mstcoﬁfn&mﬂgemdqnharsﬁtéflrsmea(c}pbst albaof ststightlyvinerde dohwlexdded
stroke (" ). Assuming the |ast character 10 entered () cannot neke up a
meani ngf ul  wor 8§ any of the ten characters, the selection list is.
prioritized purely based on the use frequency of each single character.

Because the ne)ﬁotedﬁt% h% e%g\'?c{ @é:slir‘éé 6@3@&% WQE filispvigtf% ﬁf%lr?r%t ééEBan bﬁékeg'(Ol

triggered by t he Joys I'C e user nee e anot her
joystick notidn5peas edgahidee G021 andse stihallisty cmece(lntlhé) S¢i©¢tl0ﬂlﬂét (tgar act er

(a). 15 FIG 21 illustrates Chi nese fac t h d
stroke (1 5) i &eCHakaMbYet 'ﬁép 389%#19 E"THDQF%E‘ﬁ 310 gﬁ%vggqfé‘&ﬁ %ﬁg'regg? er ()
appears in thechér%kt%FWaQrﬁemd)@fd fafd theVdaie&tior ﬁsttdt%oﬁ@&@ésbncnwacmmaﬁdnomthe
right. The user é sel ect the character and enter it ssage

di spl ay area byhajrie otrokrrde apPednBy ,t%gser,:g?esegghﬁ]aéph [r}?e §%rfqr%ﬁt‘tr
noves the gy s@tariépd strdk@ dr@aed o the QydtemsRbR &k iliustrated it RES) 20pike isemn ENTER

operation to enter it into the nes
selects the second character (??? by making a joystick motion 312.

Then, as illustrated in FIG. 24, the user enters the selected character (%) into
the message display area. The entered character (¥%) is composed of nine
strokes. We selected it at the third stroke motion (— | — 551), but could have

15 selected it at the second stroke motion (See FIG. 21).

After the second desired character (7%) is entered, the selection list returns to the
default status. Assuming the third desired character is "3X", which appears in the

default selection list {the first from the right) as illustrated in FIG. 25, there is no
need to make a stroke motion because the ten most frequently used characters

20  are displayed even before the user touches the joystick. The user just selects
the character by moving the cursor over the desired character by the joystick
motion 313 and enters the character into the message display area 115 by an
ENTER operation.

After the third desired character (iX) is entered, the default selection list 301
25 based on the last character entered (iX) is displayed as shown in FIG. 26. The
first choice character (A) of the selection list happens to be the fourth desired

character. Therefore, the user may enter it by giving an ENTER command.
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di splay area. Assuming the user wants to continue to denonstrate the

di sanbi guation feature of the systemby adding the third stroke (- 1) of
the character (?), a new selection list triggered by the third stroke is
di spl ayed as shown in FIG 22. 25 After the joystick notion 311 for the
third stroke (- 1) is added, the selection list 301 contains two
characters (the first and the third fromthe left) that are only slightly
different fromeach other. In fact, these two characters have exactly 25

the sane stroke order, and choosing fromthe selection list s the only way
to di sanbi guaflbe mehadweseribederavenayin ertighputityed SUPRUCHREPRITE D i s not

only less comupibiindsiRstrddians hdomdutsitre8dgbid fdin: IPdthe”WeisOtheamathoght | y
nore conplex structure. 5 Note that the second desired character was first

visible after e beotrepm@omstedifed COMBYIeRHRDIEREY 71 IQ8eeYteEcMobi§ deURRy §'s stil |
a likely choi Cﬂrrﬁ\yarb%dﬁﬁ'rﬁgﬂlageglﬁig%gdé& fém sea@wer eQYnat veblsaé tovertheer the

third stroke (- I's added.” If t esired character was renoved fromthe
sel ection | Bst Infteinet drieay kexarmiied int all sorigof faxtittat i on  that the stroke order
entered by the user does not match the Governnent 10 Standard stroke order

used in the sy m w as illustrat i 1 G . S t he
second char act zﬁtﬁ?‘jg%enﬁ'ﬁ?'?f@ndsj ?gﬁdegkﬂ?{ghc%w?gfﬁlt i%g‘?],esr"é”s? ?'J!ereﬁ'tse?r at ed
in FIG 24, thembseiments, ens skiled mehe attad! readivaanpeecigte Yhat wther applisatianssage
di splay area. The entered char el k2) .S, ol noklitkee: Ve
selected it at ”fapfé)etsrﬂ%qugeP? rktgg%ﬁ)?":itéor?)n (rléﬂﬁ%g@ft?gg%{lm@ggrm l?1a'§/le 15
selected it at stépe sfepepesettriodeatiomti on (See FIG 21). After the second
desired character (?) is entered, the selection list returns to the

default status. Assuming the third desired character is. " which ears in
the defaull® sdiceerdingly, fesinventie shpyld onfy, e Hrpid ﬁ%’ﬁté‘a'a? 'WF@%%E%&% in
FIG 25, there is no
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need to make a stroke notion because the ten nost frequently used
characters 20 are displayed even before the user touches the joystick. The
user just selects the character by noving the cursor over the desired
character by the joystick nption 313 and enters the character into the
nmessage di splay area 115 by an ENTER operation. After the third desired
character (i~) is entered, the default selection |ist 301 25 based on the
| ast character entered (i) is displayed as shown in FIG 26. The first

choi ce character (A) of the selection |list happens to be the fourth desired
character. Therefore, the user may enter it by giving an ENTER conmand. 26
The met hod descri bed above may be carried out by a conputer usable nedi um
containing instructions in conputer re form In other words, the

met hod may be incorporated in a conpu ogram a |l ogic device, nobile
device, or firmvare and/or may be downl oaded froma network, e.g. a Wb
site over the ,5 | gmﬁgled in all sorts of text entry.

Al t hough the i%V@#?é%%gﬁ%Tﬂééﬁ?&ﬁ%E&ﬂerei' with reference to sone preferred
enbodi nents, one skilled in the art will readily appreciate that other
applications may hejogstikirmétbé disboinplitiesizesating at kehstfenembenditrhoions,
departing fromthe spirit and scope of the present. inventj ,

Accor di ngl y5 t Rgch /U &kiGhols amoaRtPdoRith Baiona! FePEgemina; AE d gﬁ%e%lgfﬁ%ﬁduded
bel ow. 27 CLAI Meokb cafeyotiggar atus for text entry conprising: a joystick
menber user input device having at |east P nunber of notions, 5 each of

which is associated with a signal representing one of P predefined stroke
cat egori es; a processor coupled to said joystick member;

at least one memory coupled to said processor, said at least one memory

containing at least one database and at least one program used by said

10 processor to process data, said at least one database comprising a number of
characters and data of stroke order necessary for each of the characters as well

as data of use frequency associated with each of the characters, said stroke

order based on said predefined stroke categories; and

an output member coupled to said processor, said output member

15 comprising a text display area and a selection list display area;
wherein said at least one program causes said processor {o:

identify a stroke input signal representative of one of said stroke

categories, said stroke input signal being associated with a predefined motion of

said joystick member;

20 display a first selection list when a first stroke is identified, said first
selection list comprising first Q number of most frequently used characters that

start with said first stroke,
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a processor coupled to said joystick nenber; at |east one nenory coupled to
sai d processor, said at |east one nenory containing at |east one database
and at | east one program used by said 10 processor to process data, said at
| east one dat abase conprising a nunber of characters and data of stroke
order necessary for each of the characters as well as data of use
frequency associated with each of the characters, said stroke order based
on said predefined stroke categories; and an output member coupled to said
processor, said output nenber 15 conprising a text dis area and a

sel ection list d| spl #ip bsasachoasrsy i enterasy ﬁfﬂaf?‘é%ﬁorﬁrﬁé"g?@ FRIRFCRUSEs said

processor to: E%ﬂ('sfahdé’ho%r‘i %aét@rﬁH%a%‘t%%’isph@%@é%'Eﬂe%i'slée of one of said
stroke categorl sal d stroke I nput signal béing associated with a

predefined notion of said joystick nenber; 20 display a first selection
list when a first sdisgke al §ecbﬁtemélbéticmdust avierl 4 isécsind streke d4 iiaentifieds tsaid
conprising first fre ar agt tart
with said fi rslse%‘ﬁdoﬁﬁ'ec%‘ |l'13t tcﬂ’@prlﬁ%régr L*E?qo@@ Et@?s aﬁ?a%%n?acstegr from
said first gel epiraoters that start dits phiayirst airdkecfotoesd luymdisecmnmsnobaal d text

di spl ay area; otherw se, display a second selection |list when a second
stroke is identified, said second selection list conprising first Q nunber
of nost frequently ifi&ecuses coonsen & enter anyghasaciarrom $ad sesandrselestioslistoke

fol l owed by saiq % Fagcs%rbdcr%sé%ﬁaraaér .msld&aﬂrd.scpt%@é dierRker any character

fromsaid secon l'ection Iist di splay sai d chosen character in said
text display area; otherwi se, display a third selection |ist when a third
stroke is identifi edspléﬁiadth’irbisredzctlm'eliﬁo.trfnema Ithist stoakepisi igemigjed,i said t@dnunber
of most fr equenteﬂextl USIEIES com%Flgﬁgt; ?rs? Q number of most frequently used characters that

10 start with said first stroke followed by said second stroke and then followed by

said third siroke;

if the user chooses to enter any character in said third selection list,

display said chosen character in said text display area, otherwise,

continue to display a next selection list corresponding to a next stroke
15 added until the user chooses to enter any character from said next selection list;

and
repeat the process for entering a next character.
2. The apparatus of Claim 1, wherein said P number is five.

3. The apparatus of Claim 2, wherein said five predefined stroke categories are
20 horizontal stroke, vertical stroke, left falling stroke, right falling stroke, and any

stroke other than the first four categories.

4. The apparatus of Claim 1, wherein said Q number is ten.
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10 start with said first stroke foll owed by said second stroke and then
followed by said third stroke; if the user chooses to enter any character
in said third selection list, display said chosen character in said text
di splay area; otherw se, continue to display a next selection |ist
corresponding to a next stroke 15 added until the user chooses to enter
any character fromsaid next selection list; and repeat the process for
entering a next character. 2. The apparatus of Claim1, wherein said P
nunber is five. 3. The apparatus of Claim2, wherein said five redqfined
stroke cat egor PeShexapparayisifihiGlaigint, avhesein siald joyslick imeambesiqogipasey g“f Bagtal 1 ng
stroke, right B%lnil&%nsr%g-f&@mti Ngd dhal 6t §idc@ing th erarbftan froleahy bskaiiour

categories. 4. e apparatus of daim1l, wherein said Q nunber is ten. 29
5. The appar at eglegtfondishi m 1 wherein said joystick nmenber conprises at |east
one notion representing a signal for selecting a character fromany of said
selection list. 6. The apparatus of Claim1, . j id i L nber
conprises at | 8alle aﬁpﬂﬁggrﬂ;?}tl?m’ ﬂe‘ﬁ?%ﬁ'@nﬁ%@%%ﬁgﬁﬁf%ﬂ p@%?ge%ﬂ% a
chosen char act ghe imthion seprdsérgixg a slosp faryertereg. a Thosehecharaster ato sagftext] ai m 1,
wherein said joystick nenber conprises at |east one notion representing a
signal for del Qéf’fﬂaée"i:haracter entered. 8. The apparatus of Caim 1,
wherein said joystick nenber enables the user to 10 define at |east one or

rore Mol on reRr $REAbbAAR diatinPX SRR iy SRk teRbaCaRmIes It Iekhe
apparatus of Claim 17 "wherein sald joystick nmenber is an isonetric
one motion representing a signal for deleting a character entered.

8. The apparatus of Claim 1, wherein said joystick member enables the user to

10 define at least one or more motion representing a task executable by said

processor.

9, The apparatus of Claim 1, wherein said joystick member is an isometric

joystick incorporated therein.

10. The apparatus of Claim 1, wherein said at least one program further causes

15 said processor to:

move a visual cue over a desired character in any of said selection list for
selecting the desired character in response to a signal representing the user's
action to select the desired character, said action to select being either a button

pressing or a predefined motion of said joystick member; and

20 put the selected character in said text display area in response to a signal
representing the user’s action to enter the selected character, said action to

enter being either a button pressing or a predefined motion of said joystick

member.
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joystick incorporated therein. 10. The apparatus of Claim1l, wherein said
at | east one program further causes 15 said processor to: nove a visual
cue over a desired character in any of said selection |list for selecting
the desired character in response to a signal representing the user's
action to select the desired character, said action to select being either
a button pressing or a predefined notion of said joystick nenber; and 20
put the selected character in said text display area in response to a

signal representing the user's action to enter the selected character,
sai d action toll.dieappsesturoldiiainet0, ¥herain sid yERRISURGS BPTRER ML TEBY not i on

of said joystigky ;{"epbefize AG higer tHsh ARPIPAdUS A cHaratten diplaydemesaid sai d
visual cue is a bitmap In any shape and in any size not |arger than the
space of a chaselestion ligl dipplay@®ain said selection list display area. 12.

The apparatus of C aim 10, wherein said at | east one programfurther causes

5 said processgr to: automatigcally select the, f] I of
said sel ecti on1?-iT§P.apf§fa?"l“'hg cﬁ%ﬁ‘a Oaf”ﬁ?reéq s34 lﬁ#%%\?\%ﬁ@%iﬁrﬁ%@g}%eg%%?east
one progranyf usdiBerocesstyas: said processor to: display a default selection
list before any stroke input signal is identified or 10 after a
punctuation mark or a character is entered, said default selection |ist
conprising the firsutGnatinebeselest kst shasaplrsit PYY el %%ﬁ“&ﬁ?‘%‘rs. 14. The
apparatus of Claim 13, wherein said at | east one database further

[ dat f_f h ch t ' ' I [
7ot being usds TS Bk of Cefar arbarr o Ceukil Sedr R SRR o and

wher ei n bef or esaid processor to:

display a defauit selection list before any stroke input signal is identified or
10 after a punctuation mark or a character is entered, said default selection list

comprising the first R number of most frequently used characters.

14. The apparatus of Claim 13, wherein said at least one database further
comprises data of frequency of each character in said default selection list being
used as the first character of a sentence or half-sentence, and wherein before
15  any stroke signal is identified or after a punctuation mark is entered, said at least

one program causes said processor to:

display said default selection list in a first default sequence which is based
on frequency of each character in said default selection list being used as the

first character of a sentence or half-sentence.

20 15. The apparatus of Claim 13, wherein said at least one database further
comprises a number of multi-character words and phrases and data of use
frequency associated with each of the multi-character words and phrases,
wherein after a character is entered, said at least one program causes said

processor to:
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15 any stroke signal is identified or after a punctuation mark is entered,
said at | east one program causes said processor to: display said default
selection list in a first default sequence which is based on frequency of
each character in said default selection |ist being used as the first
character of a sentence or half-sentence. 20 15. The apparatus of C aim 13,
wherein said at | east one database further conprises a nunber of

mul ti-character words and phrases and data of use frequency associ ated

wi th each of the nulti-character words and phrases wher e ft

character is enter cbpesdihcht Chaeaper tnaaigr Qﬁj?‘ﬁhsﬁ‘éﬁ*é%’s“%’aﬁodsa'a %’ﬁ%@gor t o:

81 append eachohaiathahaldh ARl dhafRidtiohoraligeti on | ist to said entered
character to make a two-character conbi nati on; check each two-character

conbi nati on agai nst said at |east one database, 5if no word or phrase
whose first two chaheek esschmaweithsractec hedmimnatiohaegaingr sewintsit nasoenes
found, dlsplay sajd default selection list in a second default sequence
whi ch is based98fPai& frequency of each character in said default
selection list; and if sone words or phrases whose first two characters

mat ches sai ¢ tvo- 1 haracher PRFREDLAS AR A6 dBiutbrs thaphey esel duglef aul t

selection Iist in a sequence eterm ned by pr|0r|t|2|nr9Ha mat chi n

char act er vxhoseharecteegpmhmiah@ tswioLng hisrdav E‘F'd steRgHR ats'”n%tsemrﬁ’g wor ds

or phrases OVedef%uP%Bqﬂﬁic%hm& |sCBéée%cér%sa\maeerrc?rdfee%@ﬁrtﬁlalwetrmsaimar act er
conbi nati on has no mat wor ds or phrases;
default selection I|st and

if some words or phrases whose first two characters matches said two-
10 character combination are found, display said default selection list in a sequence

determined by:

prioritizing a matching character whose corresponding two-
character combination has matching words or phrases over a non-matching

character whose corresponding two-character combination has no matching

15 words or phrases;

prioritizing all matching characters based on use frequency of each

corresponding matching word or phrase; and

prioritizing all non-matching characters based on use frequency of

each non-matching character.
20 16. The apparatus of Claim 13, wherein said R number is ten.

17. The apparatus of Claim 1, wherein said at least one database further causes

said processor to:

before any stroke input signal is identified or immediately after a

punctuation mark is entered, display a first defauit selection list which comprises
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prioritizing all matching characters based on use frequency of each
correspondi ng matching word or phrase; and prioritizing all non-matching
characters based on use frequency of each non-nmatching character. 20 16.
The apparatus of Caim 13, wherein said R nunber is ten. 17. The apparatus
of daim1l, wherein said at | east one database further causes said
processor to: before any stroke input signal is identified or imediately
after a punctuation mark is entered, display a first default sel ection
list which conprises 32 the ten characters that are sg e ntI used as
the first charHetien eraractersctiebatgemest Hemantly LSRE aFcBe Hsho E‘%ﬂ%gni? based

on use frequengyiedld §'a %lﬁ&@ﬂ%&@rﬁ alsSqehkebaskdfudetajend,; next stroke
input signal is 1dentified, display a second default selection |ist which

conprises the first ten 5 nost frequently used characters, the sequence of
whi ch bei ng based adfter Us @hbriaerudéh @ntedéd @ad Hoefdrar acteal siroket h@uséuoaﬂdlsdef aul t

char hot er i n ¢ FERLIReD APPES a0 e g eoeaen d8f afeR REkFser HEECR ) =

character in tKENURS, cont ext ual
associ ati onsvakiset @éqmuhugémmmrs;thesew@eeohwdhldrebalugtbaw%@ni 10 18. The
apparatus of Claim1l, wherein said at | east one database further conprises
a nunber of nulti-character words or phrases and data ﬁfigg@ fre ency

associ ated with eacsedrequacyefaach charpalet Brthgepeped gerayH figks 00 CQpiEF 8?'

response 1o a shLiRninNbtivesn chhér@abﬁ%ﬁt@éman@ apy Iopkeacadde dhe satahdat
| east one program causes sai d processor to: 15 obtain a character |ist

conpri sing fir efagitfisansrbegstahlished Pequent |y used characters that satisfy
t he stroke ordi nal nunber and the correspondi ng stroke

contextual association value of each character in the second default list.

10 18. The apparatus of Claim 1, wherein said at least one database further
comprises a number of multi-character words or phrases and data of use
frequency associated with each of the multi-character words or phrases, wherein
in response to a stroke input signal representing a stroke added, said at least

one program causes said processor {o:

15 obtain a character list comprising first Q number of most frequently used
characters that satisfy the stroke ordinal number and the corresponding stroke
category of said stroke added, and the stroke ordinal numbers and the

corresponding stroke categories of all strokes previously added;

append each character in said character list to the last character entered

20 to make a two-character combination;

check each two-character combination against said at least one

database;

if no word or phrase whose first two characters matches said two-
character combination is found, display said character list as a selection list in a
25  sequence based on use frequency of each character in said character list; and
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category of said stroke added, and the stroke ordinal nunbers and the
correspondi ng stroke categories of all strokes previously added; append
each character in said character list to the |ast character entered 20 to
nmake a two-character combination; check each two-character conbination
agai nst said at |east one database; if no word or phrase whose first two
characters matches said two- character conbination is found, display said
character list as a selection list in a 25 sequence based on use frequency
of each character in said character list; and 33 if sone words orHPhrases

whose first two chaf sememerdmecPiasesaypseiist MesNREARR™s STRIENS3a D VSr e

found, display.sgbdeCOFhRRARN dré %un@sd@plﬁﬁlséietch%ciek fitt ds'a s@legRAUENAE
det er mi ned by: "prioritizing a matchi ng character whose corresponding two- s

char act er conbasegienteligermied®ng wor ds or phrases over a non-mat ching
character whose correspondi ng two character conbination has no matching

wor ds or phrases; prioriti t.chi ara

frequency of each corré’EBré ncf r{ﬁﬁp%g%?’ger W raggﬁg%%gg(fgu%
pr'OFIEIﬁlng aEhaﬁa@r@Bm@hbnghehanamtme\MWQEdrmmﬁusecﬂaequewema@hMQeach
non- mat chi ng charact er The appar t |

one program f uF'P?f@?teEMég Cot"ﬁéplm%gj &E}?%Ctg @@%ﬁ%ﬁﬁgé o 'ﬁ-@\cﬂr@ st ?gie

i nput signal bR orgerdsesi ed, di splay a nuneric iconic represent ation
of the stroke represented by said stroke input si gnal; and

prioritizing all matching characters based on use frequency of each

corresponding matching word or phrase; and

10 prioritizing all non-matching characters based on use frequency of

each non-matching character.

19. The apparatus of Claim 1, wherein said at least one program further causes

the processor to:

15 concurrently with a stroke input signal being identified, display a numeric
or iconic representation of the stroke represented by said stroke input signal;

and

concurrently with a character being entered in said text display area,

display a numeric or iconic representation of said character entered.

20 20. A method for text entry comprising the steps of:

identifying a stroke input signal representative of one of five predefined
stroke categories, said stroke input signal being associated with a predefined
motion of a joystick used an input device coupled to a processor which is further

coupled to a database and a display device;
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concurrently with a character being entered in said text display area,
display a nuneric or iconic representation of said character entered. 20
20. A nmethod for text entry conprising the steps of: identifying a stroke
i nput signal representative of one of five predefined stroke categories,
sai d stroke input signal being associated with a predefined notion of a
joystick used an input device coupled to a processor which is further
coupled to a database and a display device; 34 as soon as a first stroke
for a character is identified, displaying a first selection list in a

sel ection |ist di spsagocr e aofirst steokei foprashagrstarde idesified, 19isRiayIngG 876t i on
list conprisin t. f Sdi del/Rel syl tfifstsai d
first stroke; ge%ﬁgtnﬁﬁdgegr %g%g@egst;{(ﬁ;@;gatg;&fagﬁﬁ ﬁ.{:ehg%ggier fromsaid first
sel ection |i st seledicpplishyemprisiag €n s Faowendy see@ eharactarsitbgt staft ¥ih §819ar ea of
t he displ ay dey"ls?gt;r ket herw se, displaying a second selection |ist when a
second stroke iI's |d%ntified, said second selection |ist conprising ten
nost frequently used characters that start 10 with said first stroke

fol l owed byssai d seeepdusdrrcHeased fo éfter ametharbctos Bsmt saidfitstsel@nyoncliedr act er

f id d | ecti list, displayi id Lactelinb. id
Loxt i spl 2y aPBRBYBIAGFASA e R I AP TP ol sk PP Rl GRS @

third stroke i gtHedgei fied, said third selection |ist conprising ten nost
frequently used characters that start with said 15 first stroke foll owed by
said second stroke and then followed by said third stroke; if %_h user
chooses to enter angisplagngetseronchseiedtian lis whensdpesont GHokg isyident ?gﬁaﬁyi ng
sai d chosen chapagheLebdionfisflcbdsisit @Rl Mkt Hehaenty! iee iramciromat atimg to
di splay a next "sélection |ist corresponding to a next stroke

10 with said first stroke followed by said second stroke;

if the user chooses to enter any character from said second selection list,

displaying said chosen character in said text display area; otherwise,

displaying a third selection list when a third stroke is identified, said third
selection list comprising ten most frequently used characters that start with said
15  first stroke followed by said second stroke and then followed by said third stroke;

if the user chooses to enter any character in said third selection list,

displaying said chosen character in said text display area; otherwise,

continuing 1o display a next selection list corresponding to a next stroke

added until the user chooses to enter any character from said next selection list;

20 and
repeating above steps for entering a next character.

24 The method of Claim 20, wherein said five predefined stroke categories are
horizontal stroke, vertical stroke, left falling stroke, right falling stroke, and any

stroke other than the first four categories.
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added until the user chooses to enter any character from said next
selection list; 20 and repeating above steps for entering a next
character. 21. The nethod of C aim 20, wherein said five predefined stroke
categories are horizontal stroke, vertical stroke, left falling stroke,
right falling stroke, and any stroke other than the first four categories.
35 22. The nethod of Cl aim 20, wherein said joystick conprises at |east one
nmotion representing a signal for selecting a character fromany of said
selection list. 23. The nethod of C aim 20, wherein said joystick conprises
at | east one n®k.iToe metbmefs@ﬁlﬂi2@1@eéﬁ"gﬁ@!ﬁJWéVCW'F%aQGE%GE%H’O@H%r acter

into said text, g}e%@h 515| Ral for sfectinh'8 cHBLRBRATEM daly 3F Baid Qelebtisiy i@t.n said

joystick conpri t one notion representing a signal for deleting
a character entered. 25. The met hod of Cl aim 20, wherein said joystick

enabl es the usgs e fighbder @Iblm b agrerain aitgdyistick croamrieeeat leag) cae radikn
execut abl e by the processor

joystick is anrqpé‘%ﬁ‘?ﬁf""r‘g %5598§|sf?r ?fﬂer‘”ﬁcﬁ%se&ﬁ%&ﬁgﬁﬁ@ %ﬁ'd Ewg'rsr& éba'%f% urt her

conprising the steps of: noving a visual cue over a desired character in

any of said, S e S ethb& [:)%CIfaf?ﬁ 2§ ijt‘?e?élh @Qldh@%tlg@tﬁnﬁrﬁgeQ Baeagtdpe mdlichesponse

to a S|gnal resen s action'to select the desired
character, sal cepaeﬂenbmg a@lgsellfet:dewﬁigrﬁgd’tﬁf@%renéefe%utton pressing or a
predef i ned notion of said joystick nenber; and 15 pl acing the sel ected

character in said text dIS lay area in response to i.gn senting
the user's act#8nlteomefiPde ph%’“s?(g} wheEy %gpaﬁtpgrena@gfjp ac elr(%é](agﬁn(;% aZnt er
bei ng either ajdagtdrmpticse CFﬂs@elﬁlrngaa psledafielk bythé procekssai d j oysti ck
menber. 28. The nethod of aim 27, wherein said visual cue is a bitmap in

any S hape - . - + - . - -
26. The method of Claim 20, wherein said joystick is an isometric joystick.

10 27. The method of Claim 20, further comprising the steps of:

moving a visual cue over a desired character in any of said selection list
for selecting the desired character in response to a signal representing the
user’s action to select the desired character, said action to select being either a

button pressing or a predefined motion of said joystick member; and

15 placing the selected character in said text display area in response to a
signal representing the user’s action to enter the selected character, said action
to enter being either a button pressing or a predefined motion of said joystick

member.

28. The method of Claim 27, wherein said visual cue is a bitmap in any shape
20 and in any size not larger than the space of a character displayed in said

selection list display area.
29. The method of Claim 27, further comprising the step of:

automatically selecting the first character in any of said selection list.
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20 and in any size not larger than the space of a character displayed in
said selection list display area. 29. The nmethod of C aim 27, further
conprising the step of: automatically selecting the first character in any
of said selection list. 36 30. The nethod of C aim 20, further conprising
the step of: displaying a default selection |list before any stroke input
signal is identified or after a punctuation mark or a character is
entered, said default selection list conprising the first ten nost
frequently used characters. 5 31. The nethod of C ai rp30, wherein before
any stroke si g¥aiThp snatiorehefiGlaig2Q further cRIPPTSINARESIER Ton nark is entered,

further conprising the step of: displaying said default selection list in a

first default sequence which i b on fr - tigr in
sai d defaul t sel ectrBPYos? B%fI%HIé SS’@‘%@"%QSF R Y, gi:gﬂge?a tug:@éo a
sentence or haéntdiedt@nafer & Pudduatibhemantit droal apbraCleaiisneBeregungaicdafault

i medi ately after .a character is i 3,09 the steps of:
appendi ng eachseg?ﬂf)ﬁi'?tecrm?pﬁ'sglgi”&e %F%bﬁ?dsyer% &hpgplsﬁ%%%érgai d entered

character to nmake a two-character conbination; checking each two-character

conmbi nat i ong atgﬂi“ﬁ%e ﬁq@ﬁotéaéfﬂ’%%ﬁso,Lﬁhér&in%fyvaréhyogtrdnars@@l whideetifielirest  t wo

characters mat ches eac wo- character conbination is found, displaying
st

sai d defaul t seftes@nusstualian mMark i esieERch MG FANPTS R which is based on
use frequency of each character in said default selection list; and if

sone words or phrasgs whose first .t . r nde toMRsn €0
character conbi nat iGTP3HY ?%ﬂrﬁ’&?auﬁis\é%di@ﬂ%qé% @S%fggrtée@gélne%ti on Tist in
a sequence debsyedioreftedugncy of each character in said default selection list being used as

the first character of a sentence or half-sentence.

10 32. The method of Claim 30, wherein immediately after a character is entered,

further comprising the steps of:

appending each character in said default selection list to said entered

character to make a two-character combination;,
checking each two-character combination against the database;

15 if no word or phrase whose first two characters matches each two-
character combination is found, displaying said default selection list in a second
default sequence which is based on use frequency of each character in said

default setection list; and

if some words or phrases whose first two characters matches said two-
20 character combination are found, displaying said default selection list in a

sequence determined by:

prioritizing a matching character whose corresponding  two-

character combination has matching words or phrases over a non-matching
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prioritizing a matchi ng character whose correspondi ng two- character

conbi nati on has matchi ng words or phrases over a non-nmatching 37 character
whose correspondi ng two-character conbination has no matching words or
phrases; prioritizing all matching characters based on use frequency of
each corresponding matching word or phrase; and 5 prioritizing all

non- mat chi ng characters based on use frequency of each non-nmatching
character. 33. The nethod of C aim 20, further conprising the steps of:
before any stroke input signal is identified or immediately after a

punct uat i on magheragier whepe ForasrRAsOig; We-gharactelt caraiaghon kas aet MBI INest

whi ch 10 incl uggs topgh;a%gs.characters that are nost frequently used as the
first character 01‘s sent'ence or a hal f-sentence in a sequence based on
use frequency; after a character is entered and before a next stroke input
signal is identified, diicitizmg aignactieycrmadetdaaked sebsciréquenty steaghi ch
includes the first ten nost freqguent Pé used characters, the sequence of
whi ch bei ng baE‘EEFSBHPd‘TgW?i@'qgr‘%%gé)ﬁgb 8¢ ®Sch character in the second
default list, if no contextual relationship between the character entered

and any chagacter in thgSacoRd RlAMERING cBirat@Fs Bae8 Thaltle! fdiREncyost

contextual association value 0f each character in the second default I|ist.
34. The net hodeagth @raimaicPg chAACEn in response to a stroke input signal
20 representing a stroke added, further conprising the steps of: obtaining

a character ligt conprijsin en t, frequently used characters that
satisfy the st P%-@%%aﬁhﬁapgﬁf?%éﬁf)@%e’ﬁ? PEgre ep‘%ﬁpdsl ‘(rglfg stroke category of
sai d stroke added, and the stroke ordinal nunbers and the correspondi ng
stroke before any stroke input signal is identified or immediately after a
punctuation mark is entered, displaying a first default selection list which

10 includes the ten characters that are most frequently used as the first character of

a sentence or a half-sentence in a sequence based on use frequency;

after a character is entered and before a next stroke input signal is
identified, displaying a second default selection list which includes the first ten

most frequently used characters, the sequence of which being based on:

15 use frequency of each character in the second default list, if no contextual
relationship between the character entered and any character in the second

default list can be established, or

contextual association value of each character in the second default list.

34. The method of Claim 20, wherein in response to a stroke input signal

20 representing a stroke added, further comprising the steps of:

obtaining a character list comprising ten most frequently used characters
that satisfy the stroke ordinal number and the corresponding stroke category of
said stroke added, and the stroke ordinal numbers and the corresponding stroke

categories of all strokes previously added;
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categories of all strokes previously added; 38 appendi ng each character in
said character list to the last character entered to nake a two-character
conbi nati on; checki ng each two-character conbination agai nst said at |east
one database; 5 if no word or phrase whose first two characters matches
said two- character conmbination is found, displaying said character list as
a selection list in a sequence based on use frequency of each character in
said character list; and if some words or phrases whose first tmo
characters matches said two- character conbination are found | ayi ng
sai d character |istarpendingesashtsherpaiersin sad gharagtes dishdndee d@?te‘? d by:

prioritizing aeﬁ@?éﬁlb%k‘é%%h%hc%%ﬁnbﬁ@ﬁéﬁspondl ng two- character
conbi nati on has nmat chi ng words or phrases over a non-matching character

whose correspondi ng two-character conbination has no matching words or
phrases; 15 pri ori tdrgckigg addchnmatethangcteh acmbinetion lagsiest saidust léastqunency of
each correspondi mat chi ng word or phrase; and prioritizing all

non- mat chi ng cA& gg?eers based on use frequency of each non-matching
character. 20 35. The nethod of C aim 20, further conprising the steps of:

concurrently with & § Q&R IoPRitrast gzﬂé.lse Biedt rlg/o' gaibdtbise thatcthes Pdany itwg a
nunmeric or iconic representation of the stroke represented bkggsal d stroke

i nput  si gnal ; chatctepcerspibatiandn foupdyiistiadng said gearasteist AR SRS B sai d

text display aLg@quence based on use frequency of each character in said character list; and

if some words or phrases whose first two characters matches said two-
character combination are found, displaying said character list as a selection list

10 in a sequence determined by:

prioritizing a matching character whose corresponding two-
character combination has matching words or phrases over a non-matching
character whose corresponding two-character combination has no matching

words or phrases;

15 prioritizing all matching characters based on use frequency of each

corresponding matching word or phrase; and

prioritizing all non-matching characters based on use frequency of

each non-matching character.

20 35. The method of Claim 20, further comprising the steps of:

concurrently with a stroke input signal being identified, displaying a
numeric or iconic representation of the stroke represented by said stroke input

signal; and
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di splaying a nuneric or iconic representation of said character entered.
36. A conputer usable nedium containing instructions in conputer readable
formfor carrying out a process for Chinese text entry, said process
conprising 5 the steps of: identifying a stroke input signal
representative of one of five predefined stroke categories, said stroke

I nput signal being associated with a predefined notion of a joystick used
an input device coupled to a processor which is further coupled to a

dat abase and a display device; 10 as soon as a first stroke for a character

is identified, di sploayhriatia itt étcha%lteicrseuﬁyw ehiesdd imsaid Sextedispley aréast
di splay area of t he di spl ay device, sai 3 conpri si ng

| is
ten nost frequ@'ﬁP‘F‘y‘”E§éﬂ‘"&ﬁﬁ'&t°é&?9@'l°§e‘?rﬁ%l‘?”t§tt°§r°§ e\natcha'?ﬁeaemfeﬁ st stroke; if

t he user chooses to enter any character fromsaid first selection list, 15

di spl aying sal gﬁsgeocso%rn] ?r]rars ol eﬁweﬁlﬂm céﬁéthmg iﬁﬁhﬁﬁ?rﬁr ﬁac&ﬁpdtaeréé'dﬁt%ay

devi ce; other prayl ng a sec tron [ist when a second stroke
is identified, fsmifdr caretundutsepecessoiar Chisese taxh enisY. igick RIACHSSIOMATERGent | v
used charac% tQat Start with said first stroke foll owed by said second
stroke; 20 e USeT” chooses to enter any character fromsaid second
selection list, displaying said chosen character in said text display
area; otherw se, dlua&hwﬂ@g @mk@hr{;ﬁht sRhaClbaRehtable vihere ar five pltédsﬁnedke is

identified, saidt selection |ist conprising ten fr y used
characters thaﬁtf@heaﬁi"‘egﬁrteﬁ 3 Frokg nput §'tgn%k‘ée 'F%gF r% 4 ﬁr%gecngﬁd
stroke and thegohigh bpuasstiok L?S@U%nttﬂﬂfblﬁ devitd odipledtO a pﬁrotd‘seouwblch ishfodis&s t o
enter any character in said third electlon l'ist, displaying said chosen

character in s&P¥plediaa agptappsqpndadsriay AR se,

10 as soon as a first stroke for a character is identified, displaying a first
selection list in a selection list display area of the display device, said first

selection list comprising ten most frequently used characters that start with said

first stroke;

if the user chooses to enter any character from said first selection list,
15 displaying said chosen character in a text display area of the display device,

otherwise,

displaying a second selection list when a second stroke is identified, said
second selection list comprising ten most frequently used characters that start

with said first stroke followed by said second stroke;

20 if the user chooses to enter any character from said second selection list,

displaying said chosen character in said text display area; otherwise,

displaying a third selection list when a third stroke is identified, said third
selection list comprising ten most frequently used characters that start with said
first stroke followed by said second stroke and then followed by said third stroke;
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continuing to display a next selection |ist corresponding to a next stroke
added until the user chooses to enter any character from said next
selection list; 5 and repeating above steps for entering a next character.
37. The conputer usable nmediumof Caim36, wherein said five predefined
stroke categories are horizontal stroke, vertical stroke, left falling
stroke, right falling stroke, and any stroke other than the first four
categories. 10 38. The conputer usable nmedium of C aim 36, wherein said

joystick conprises at |east one notion representing a signal for selecting
a character from arifythsf usesghgoses & €NGh any stharaster 'Thﬁ?'%ﬂ?‘r‘g’ufeé?d'ﬁga{ﬁ}'e

medi um of Q ai H?s@g in?‘@?i@%‘hﬂsé‘%%ré&é’rﬁﬁ 56 160 ARpiay SFea; dtheneigst one noti on
representing a s g%a or entering a chosen character into 15 said text

di splay area. 40. The conputer usable nediumof Caim36, wherein said
joystick conprises contindiRf &t diepley aDicxbselectipndsentrasgpondiag imalnekostrakel et i ng
a character entered. 41. The conputer usabl i of .. i : rein
sai d joystick afggs i &Wé"se[ug‘%‘?og?%bd%qtfrnaéwact%a egéég%nngea'cgnoﬁtgh%?téog\rl%genti ng
a task execytabhe by the 20 processor. 42. The conputer usabl e medi um of
Claim 36, wherein said joystick is an isonetric joystick. 43. The conputer
usabl e nedi um of Caim 36, further conprising the steps of: 41 noving a

vi sual cue over a depeating abRes BlepeforienteARY asEXSARPLY| ection list for
selecting the desired character in response to a signal representing the

user's action to select the desired .char er ,..Sal t.] fdq being
either a buttédh BP%é@F\Ff@teérusﬁglﬁr@%FWn%@Emisgn%vggreg@isawg@egf?%?k menber ;
and stroke categories are horizontal stroke, vertical stroke, left falling stroke, right

falling stroke, and any stroke other than the first four categories.

10 38. The computer usable medium of Claim 36, wherein said joystick comprises
at least one motion representing a signal for selecting a character from any of

said selection list,

39. The computer usable medium of Claim 36, wherein said joystick comprises

at least one motion representing a signal for entering a chosen character into

15 said text display area.

40. The computer usable medium of Claim 36, wherein said joystick comprises

at least one motion representing a signal for deleting a character entered.

41. The computer usable medium of Claim 36, wherein said joystick enables the
user to define at least one motion representing a task executable by the

20  processor.

42. The computer usable medium of Claim 38, wherein said joystick is an

isometric joystick.

43. The computer usable medium of Claim 36, furlher_comprising the steps of:
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5 placing the selected character in said text display area in response to a
signal representing the user's action to enter the selected character, said
action to enter being either a button pressing or a predefined notion of
said joystick nenber. 44. The conputer usable nedium of C aim43, wherein
said visual cue is a 10 bitmap in any shape and in any size not | arger
than the space of a character displayed in said selection |ist display
area. 45. The conputer usable mediumof Caim43, further conprising the
step of: automatically selecting the first character in any of sa ?

sel ection |ist. 46.moMng goispaltee ayeaBldesirtihaicer 02y A 589 Sﬁm'?{e':‘s

conpri sing thefoﬁs%fécﬂrfng tHe debifdy gﬁéérgﬁeﬂrrg%csﬁ%ée ﬁﬁlaeﬁéﬂrél’rrebrleSénthgfmée any

stroke input si i dentlfi punctuation mark @
character is em&meﬁttlmm selerd the, pesired shageieprFalq Ao SrprlPitfya HESF Prst ten

most frequent | %@Fz{(ﬁr"eﬁeﬂr{% mdt/oR O‘FQQ‘B?By@ﬁcNﬁé\'hb@r gegli um of Claim

46, wherein be ore an e signal is identified or after a punctuation
mark i s entered, further conprising the step of: 20 displaying said default

selection Ikst in aplédnrﬁgithedéﬁi@téd crmamernne;a\dweghdrsway beeseld responseduency of
each character in said default se|ec

| t t
character of aS'gBairepesedinofls f’spé'é"‘rﬂg er'z{%r th?%g@gtgﬂstﬂg ra%?eﬂsgaﬁ%édr?ézr um of

Cl ai m 46, wher g antefBBiflg alithéya altten peessmga:raacpredeﬁnedemtmne@f safid) joy pléak
conprising the steps of: 42 appendi ng each character in said default
selection |istMEYP8Gid entered character to nmake a two-character

conbi nati on; checkr ng each two-character conbination agai nst the database;

| T no word or phrage c\‘.‘/ﬂ@ﬁ% fdsé@l@&ﬁmuﬁr@r@gfr@r@ WhbRIE Saigagiua \woe |5a _
character conbr nation 1 0 I splaying said defa}] ult sel ctr on i in a
second 10  bitmap in any shape and in any size not larger than the space o a character

displayed in said selection list display area.

45_The computer usable medium of Claim 43, further comprising the step of:
automatically selecting the first character in any of said selection list.

46. The computer usable medium of Claim 386, further comprising the step of:

15 displaying a default selection list before any stroke input signal is
identified or after a punctuation mark or a character is entered, said default

selection list comprising the first ten most frequently used characters.

47. The computer usable medium of Claim 46, wherein before any stroke signal

is identified or after a punctuation mark is entered, further comprising the step of:

20 displaying said default selection list in a first default sequence which is
based on frequency of each character in said default selection list being used as

the first character of a sentence or half-sentence.

48. The computer usable medium of Claim 46, wherein immediately after a

character is entered, further comprising the steps of:
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default sequence which is based on use frequency of each character in said
default selection list; and if sonme words or phrases whose first two
characters matches said two- character conbination are found, displaying
said default selection list in a to sequence determned by: prioritizing a
mat chi ng character whose correspondi ng two- character conbination has

mat chi ng words or phrases over a non-matching character whose
correspondi ng two-character conbination has no natching words or phrases;
15 prioritizing all matching characters based on use frequency of each
correspondi ng nmat chif@ndpigdeanh gerase; inasai gefaolt iselestion lig o $H-SAEThi ng

characters based on use frequen -mat chi ng character. 49. The
conput er usabl ENAEG @?L%gg‘iv?ﬁ%é%,g&%r he?gl%g"npri sing the steps of: 20

before any stroke input signal is identified or inmmedi ately after a

punctuation mark i s enierede, dsehAuEBOcAntihdtih againatthe datbest;i on | i st
which includes the ten gharacters that are nost frequently used as the

first character of a sentence or a half-sentence in a sequence based on
use frequency; 43 afitgs waorehar poher vinsserfrgr e aneiagiemoratdhiensachsoke

I nput signal is identified, displayif . Se adtion GkEiptd S9tohd st
whi ch i ncl udes YhRERGEFComgngon %@Pn%r%%b%r@l %%ugggaf:ﬁé’ar acters. the s&quence
of which bei ng fasedsériients svhicheiguesey cof usealterushey 8t eesh PRATBHE™ LeNd
default list, if _no cont exﬁi%talm%S rel ati onshi p between the character

iA° S

entered and anyd<iatdt SRERPN econd default list can be established,
or contextual association value of each character in the second default

list. if some words or phrases whose first two characters matches said two-
character combination are found, displaying said default selection list in a

10 sequence determined by:

prioritizing a matching character whose corresponding two-
character combination has matching words or phrases over a non-matching
character whose corresponding two-character combination has no matching

words or phrases;

15 prioritizing all matching characters based on use frequency of each

corresponding matching word or phrase, and

prioritizing all non-matching characters based on use frequency of

each non-matching character.
49. The computer usable medium of Claim 36, further comprising the steps of:

20 before any stroke input signal is identified or immediately after a
punctuation mark is entered, displaying a first default selection list which
includes the ten characters that are most frequently used as the first character of

a sentence or a half-sentence in a sequence based on use frequency,
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50. The conputer usable nmediumof Caim36, wherein in response to a stroke
I nput signal representing a stroke added, further conprising the steps of:
1o obtaining a character list conprising ten nost frequently used
characters that satisfy the stroke ordinal nunber and the correspondi ng
stroke category of said stroke added, and the stroke ordinal nunbers and
the correspondi ng stroke categories of all strokes previously added;
appendi ng each character in said character list to the |last character 15
entered to make a two-character conbination; checking each two-character
conbi nati on agai nst ,fai & AbracRASE epreed datiabsiere; aifexhstroler inrst SEARLSe whose

first two characters matches said two- character i nad | S fifsP i,
di spl ayi ng sai identitghlisiannss? SE%O”QV\@%?@C?(TI %Bﬁihg‘tcwﬁrgh %ﬁdg%getgue'r?ce based

on use ffequenwosgke&?é?ﬂy%@d aedredterisnthe aedueritahwhish beingtbasedan: i f some
wor ds or phrases ose first two characters matches said two- character

conbi nation are found, displaying said character |ist as ﬁ.sel eckelxp | list
in a sequence det er psaikequeycy d¥egshicheiacies imifje seRNAIR Y Eh Mt ose

correspondi ng two-. _char r haalleP riERSd EREH CAHyNeharautetsinothe pdecases over
a non- mat chi5ng relafiasiig ggﬁv\%ﬁggg%?regpondi ng two- ghar acter conbination has
no matching wajettsultdist pény bsestablBhpdidsri ti zi ng all mat ching characters based
on use frequency of each corresponding matching word or phrase; and

prioritizing all non-matching characters b SPnareyaufiist. each
non- mat chi ng char actentextugl aspocigipn %‘ﬁteggﬁggggagpﬁﬁggégm of O ai m 36,

further conprising the steps of:
50. The computer usable medium of Claim 36, wherein in response to a stroke

input signal representing a stroke added, further comprising the steps of:

10 obtaining a character list comprising ten most frequently used characters
that satisfy the stroke ordinal number and the corresponding stroke category of
said stroke added, and the stroke ordinal numbers and the corresponding stroke

categories of all strokes previously added,;

appending each character in said character list to the last character

15 entered to make a two-character combination;

checking each two-character combination against said at least one

database;

if no word or phrase whose first two characters matches said two-

character combination is found, displaying said character list as a selection list in

20 a sequence based on use frequency of each character in said character list; and

if some words or phrases whose first two characters matches said two-
character combination are found, displaying said character list as a selection list

in a sequence determined by:
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concurrently with a str i i
: oke in
nuneric or put si gnal

i nput  signal;
di spl ay area,
character

entered. 45

10

15

being identified, displaying a

I conic representation of the st
( roke represented by said
and concurrently with a character being entergd in SZFGOFZXt

i conic representation of said

15 di splaying a nuneric or

prioritizing a matching character whose corresponding  two-
character combination has matching words or phrases over & non-matching
character whose corresponding two-character combination has no matching

words or phrases;

prioritizing all matching characters based on use frequency of each

corresponding matching word or phrase; and

prioritizing all non-matching characters based on use frequency of

each non-matching character.

51. The computer usable medium of Claim 36, further comprising the steps of:

concurrently with a stroke input signal being identified, displaying a
numeric or iconic representation of the stroke represented by said stroke input

signal; and

concurrently with a character being entered in said text display area,

displaying a numeric or iconic representation of said character entered.
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