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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
write each character, such that the user can perform Chinese input tasks in
a fast, predictive way. DESCRI PTION OF THE PRIOR ART 10 Chinese is witten
wi th characters known as hanzi sssss (i4). Each character represents a

syl | abl e of spok } i ) r wer e
originally pict uﬂ%MS‘S@Bﬁ@eTgﬁﬁpgcgéﬁgﬁéwm QgéNérggf‘l%?K sever al
t housands years evol ution they have becone increasingly stylized and no

| onger resenbl e the things thgxcr!@@ﬁﬁﬂto,; q./ﬁg#!gém-ga!char acters are 15
actual ly conpounds of two or . dern Chi nese, one
shoul d know 2000- 3000 characters. To read cl assical Chinese, know edge of
5000- 6000 characters is required. ThecHMCKSFIERD nese dictionaries include
56, 000 characters, but nost of themare archaic, obscure or in rare variant
forms. 20 A Chinese character (zi, t) can be used as an independent
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{ Chinese input tasks in a fast, predictive way.

Oc{ll'm\giﬁscter,zéuc%ht%gafi ?r;[eeLsz:,erlcan perform

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 Modern Chinese, one
should know 2000-3000 characters. To read classical Chinese, knowledge of
5000-6000 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, JAH). In daily life, two-character
words are most frequently used. For example, the character “Z” means horse

and one can make many different words by appending another character to this

25 character:



- (horse) +S(house) =-f (stable, "horse house"); -(horse)+. (up,

on)=-(imedi ately, "on horse back"); (horse)+ (man, worker,

husband) =-c(groom "horse nan"); 5 -(horse)+1$(road, street)=-8%(road,
street, "horse path"); A Chinese character is witten using strokes
follow ng a specific sequence. There are many different ways to classify
Chi nese 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

cl assification myndree)j+3;(fércehpoRen=ahaesEpowsny; consi st of between | and 64
st okes. The strokes for a character are always witten in a specific

sequence and each stroke is witten in a determned direction. In

dictionaries, chaicistpps(hduSeREB(sdbRA Rdrse PYublry; nunber of stokes they
contain. FIG 2 shows various sanple characters with 15 di fferent nunber of

strokes and a sanple four-stroke character with stroke ordinal nunber and

stroke directi og(hdidepat @, ohfrhamhediatily, “oh Hors€bagiyj al to wite a
character in the correct sequence. This is not an issue for nost of native
Chi nese speakers because the correct sequence is taught in the first grade

and repeat ed i nogadrs¥)+k (nfan, Weker, ﬂﬁ@oéﬁi’eﬂé‘t(d?%ﬂnp“l?&_sé%ﬁ?;for t he
sequence, for exanple: witing top before bottom witing |left before
right, left vertical stroke before top horizontal stroke, bottom horizontal

stroke |asts ca(Wdrsefi@bad it Dislaad, tifddtZauraé patpkes before
intersecting vertical strokes, left-talling strokes before right-falling

strokes, mnor strokes (often) last, etc. 2 Wth the broad use of
conput ers, manyA @Hinesechdrpeter sy shigem L3ivgd SRIKBOABIowiny & Bessficdsstglenged. The

systens and nethods are priparily classified into at egor | es;

keyboar d- codi ng %IaFFa’Ha&)f F%@ﬁ“ g@}‘%ﬁe‘ﬁ?ﬁ% le‘teF%ﬁ{rgfeﬁ' i@?ﬁ@%b{r girokes
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-faliing strokes, minor strokes (often) last,
etc.



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
candi date characters generated and presented on a display as matching
alternatives. This approach can also be found in Mtorola' s CD928C cel | ul ar
tel ephone. In a handwitten stroke recognition approach, such as in

Appl e-SS, Tegic's T9, 10 or Synaptics' QuickStroke, the user wites a
stroke using a special device such as electronic pen or a stylus and the
conput er conparwsthtthe boser use st b@k;ﬁutmist h*laay Cradiege mpmb@lstea‘fs aad hetodens in

t he database to_recognize it ene, SHE Zi
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Some of those systens also include persaonalizatio nin a abilities
provi di ng predi%otqt"‘@naQﬂro?fg'erSl-"@} Bate r?% ﬁE‘eé%gE?Qr 5&3@%&‘5%@&[ Bul ary.
The purpose ®f thbiuser amverstthostroleest @ apcrhavacnhi bgrpredsirey arathevcarrebporeliig Kepput
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entry system and d S ded t ow, use 0 enter a character to
a device, such & f‘{H”Q &‘?&% aﬁr&ﬁl@b&e”ﬁ'ﬁréﬁ%ﬂ@e'a first few strokes
required for the charact er using a joystick or its functional equivalent. 25

The system and |h %Wrﬁteh@tr%k??édoéﬁmorpE:E;S’rbSéH \ich %E‘ﬂw hg%tgiéds ViRgldd HSe-
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entry. 3 By ”DVéé‘%ﬁ&tFlﬁud e 6r'é31§1[yﬁ19 afd the b ‘&fertcmaértersgﬁéésé’?% shidkélin Wsed to

start witing a I nese charac users esired character from
a sel ection |i sierasfnumber of collections in the database to recognize it. Some of those input

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 aiternative Chinese input system
and method which uses neither keyboard/telephone 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.



characters. The selection list is dynamcally created based on the strokes
added and the frequency of use of each of the characters starting with the
strokes 5 added. Further, the selection list is context sensitive. Wen no
stroke is added, a default selection list is displayed. The default
selection list is typically the first ten nost frequently used characters.
The sequence of the default selection |ist changes according to the |ast
character entered. The character that nost |likely to make a 10 neani ngf ul
word by appending to the last character entered is put in the first choice
pl ace of the seBgatdviryg tlhb?,dysti&i toiadd fohy or Witestekes whick tar@sed 1 samld&mingtdqe
correspondi ng sel ection I| rioritiz t he |b|||t ng a
roan not i v d COTESBy Ay USRS e TBp € GE ot Crirast e A B I et
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characters being displayed in a sequence based on frequency of use/l ast
character entered; and (3) a selection neans for selecting and entering the
20 desired char &gtteer, fhecraladtien istlisseantexh sensifive. wphoalstryke sragided radefaular e
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on any of: (1) Fﬁ@%‘% ﬁi%ée theel c?ctnSrh‘%ta“én%ﬁarplégvh%H&eﬁzz} sf?&?@ fXbY@d, the

rel ati onship be ast c aracter ente and each
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 useliast
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;



the characters in the list. The selection neans includes a neans for noving
the cursor or its equivalent to select a character fromthe selection |ist
and a neans for entering the selected 5 character. The neans for noving the
cursor and the neans for entering a character can be button pressings or
defined joystick notions. The system may further include neans for
displaying a nuneric or iconic representation of each stroke that is added
and a full nuneric or iconic representation of strokes for a Chinese
character that is entered. 10 According to the preferred enbodi nent, a

met hod for i nputdndn@) Cimteass relehlmsaipttmt\seémttieudaa:htamatefrcdnlewd agd sbelpsf Add a
first stroke re restgant 13 R edefined joystick notion; Categorize the
added first strdReC q{?%erésdé fo sEhe predefi ned nunber of categories; 15 Find
all characters which start with the added first stroke and rank them based

on frequency of quléasrefb%ggﬁ H%%ﬁs inblugied QYr}e%gé 'dﬁrtm&fx éj‘i'ﬂétcu sro?BPf?é’één.l){v

characters of the foun aracters, ~a desired character n e list,
sel ect the desi iselécthshaccisr fromahe tshigction kst aafi@ merns for Ebteflh@thﬁ)mﬁ?q i on;

20 1 the desi r efaGhar afhelmdsheBh ddlidd e bitbor 849 R SREAICOS ARy £ N

nost common characters at start wt I'rst str en t second
stroke; 5 Di spl ®parasisr isen beibgttoroprepsirgs drrdefjneshioystick imatiqos.er s based on t he
first and the second stroke; and Add a third stroke if the desired word is

not in the seco | i st The net hod ma urth rise the step of: 5
B enl oy et aurthel bt ey AMiar relae, AL B SIS & HUBPICT ditite er
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;



was entered. The default list is preferably the first ten nost frequently
used characters. The sequence of the list may be dynam cally changed
according to the contextual relationship between the |ast character entered
and each of the ten characters. 10 The method may further include the steps
of: Display a nuneric or iconic representation for a stroke that is added,
and Display full stroke nuneric representation for a character that is
entered. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a list of basic
strokes for Chinese and a nunber of sanple characters; 15 FIG 2 is a list
of sanpl e charact er Displayhanbthérelise ot mosniequeofly staradters; bdsked on3he dirsh and
schematic, pictori aI %’sﬁ% amil]lustrating a device for inputting Chinese
characters usi n@ stick according to the invention; FIG 4 is a
schematic, pictorial diagr am illustrating a device for inputting Chinese
characters using an i{AGRE by P lHedesPee AW i8tof R dIGdop G 1 O 20 FIG S
is a block diagramillustrating t ardwar e conponents a Ch| nese i nput
system according to the invention; 6 FIG 6 is a schematic diagram
illustrating thend mgmbu%ﬁumrld@ﬁ\pdgé gRlstes: in two  dinensions; FIG 7 is
a table listing the definitions of the joystick notions and the
correspondi ng strokes and the nuneric representations for the strokes; 5
FIG 8 is a Schemat imsmﬁgmmultllisusft crwractersammedietgly aftgr @ degresht chagdctare of a
Chi nese vocabul\@ %/ HQ% FIG 9is a flowdiagramillustrating a process
for prioritizing R Sfault sel ection list, e.g. the first ten nost
frequently used Chinese characters; FIG 10 is a flow diagramillustrating a
process for pripgd Béféhlf'glsta:scb‘{@r@mb@ahle)hrst]i@n w&a?@éu&my%buqnaﬂab@?s brnged on

the | asted entered character and a stroke added;
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 fuil 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;



FIG 11 is a flow diagramillustrating a method for inputting Chinese
characters wusing a joystick according to the preferred enbodi nent of the
invention; FIG 12 is a pictorial diagramillustrating an overview of the
Chinese input interface before any stroke is added; 15 FIG 13 is a
pictorial diagramillustrating an overview of the Chinese input interface
where a first single horizontal stroke is added; FIG 14 is a pictorial
diagramillustrating an overview of the Chinese input interface where a
second horizontal stroke is added; FIG 15 is a pictorial diagram
il lustrating arFigvenyaashehatidhgagiainigsrating e jopdlick'stnedtioncirewtieisen awd hird
hori zont al stré]<e is added; FIG 16 is a pictorial diagramillustrating an
overvi ew of thé"BRTHESe input interface where a desired character appears
to be the first character in the displayed selection list; 7 FIG 17 is a
pictorial diagr l.yustr n f t rface
where the fi rstﬁ?ha}r é%t%art%lle ?ﬂ@BS&% %ﬂ’@ﬁs |(s)¢ W @Stﬂgf 6@% ?%%q "gf aul t
sel ection |ist dogredpapirgysiwkespw! theuimerig rmresemtat@hs firdlog stnokiels! ust rati ng an
overvi ew of the Chinese input 5 interface where the desired character is
not the first character in the selection |list and the user noves the
joystick to SelfdGt & [fea REOPMBHC M%[Bt@stramgaanl@(e@laéy pres: S¥yvre ffadyr am
illustrating arcinedewor¥b@brytheiufddi nese input interface where the desired
character in FIG 15 is entered and the default selection list is
di splayed; 10 FIG 20 is a pictorial diagramillustrating an overview of the
Chi nese i nput kiGt end adewwlegram diukiratsig apnood:&s fbmridrihﬁngﬁwodaialdtasﬂlecﬁdn
character is a r acter is entered the
qgﬁ &;gtfegyrs{eten%osﬂre&&e% l%gg%}e ? ? @1% %P%g

second desired on |ist;

FIG. 10 is a flow diagram illustrating a process for prioritizing a dynamically

10 created selection list based on the lasted entered character and a stroke added;

FIG. 11 is a flow diagram illustrating a method for inputting Chinese characters

using a joystick according to the preferred embodiment of the invention;

FIG. 12 is a pictorial 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 a 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 21 is a pictorial diagramillustrating 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 |ist
corresponding to the first stroke for the second desired character; FIG 22
is a pictorial diagramillustrating an overview of the Chinese input
interface where the third stroke is added al though the desired character was
in 20 the selection list corresponding to the second stroke for the second
desired character; FIG 23 is a pictorial diagramillustrating an overvi ew

of the Chinese FI'"(‘P“%? id At ﬂE:foﬁ%led‘Q@%rn?nﬁ;@f‘r‘%tﬁm‘:gcgﬁq)v@ﬁfgév& & tﬁé‘%frﬁ’r?és%rm &

sel ected by noving the cursor acter I's a pictori al
di agram i | | ust riatariage ahersy heviirstvghefactendn (tiei sedestion tipluis entemcéamca&@ defaute t he

second desired t [ red and the default selection list is
di spl ayed; FIG Q%gét@ﬁ hg{'Sd?S gepltegl diagramillustrating an overview of the
Chi nese input 5 |nterface where a third desired character appears in the

defaul t selectipis |ists angictorBe dfahiant .@B@ét&gt af dvenisl *fttes dNindBaVinpG t he
cursor over it, and FIG 26 is a pictori al

iagramil | US”%&EI{QQ an overvi ew
of the Chinede NigHgce Wheteinelesremetiagacierisetdhe st FatadtiRaip deg s'eqtion ist er ed
wi t hout addi ng amythetusek@ovédifle idietidkabisbldctips ideSice Lok &gérer appears as the
first choice in the default 10 selection |ist. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Reference is now nade to the drawings, in particular to FIG 3,
which is a schei@atic s pi pictorisbdiadiaagiilsiratiigust revervigy of dbe i Greneselinglitong

wth a detached, Jarehinlte 182 SIFLE Ao GNP 16 MK S R EMSECREdihgt 0 the

i nventi on enbodi €S évice screen or displa
entiered text anselectiooristis 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 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 to the second stroke for the second desired

character;

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

over the character;



buttons, such as the button 104 for various operations. The screen 103

i ncludes a nessage display area 105 for displaying the entered textual
information and a character selection area 106 where a selection |ist 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

Chi nese i nput system enbodies. The device 110 includes a joystick 112, a
screen 113, and a nunber of operational buttons, one of which is an ENTER
button 114. The screen 113 includes a nessage display area 115 and a word
sel ection area FI6.24T e ahgictdinglr giagranpoiogtrdtisg f @1 ovdreiewhoh &se Chingsé irgyst em
according to the, 25 invention are illustrated,in.Fl 5 er.ei h
joystick 122 arlBiefAse d’?’r}éeé? agr,\eﬁ%conarges&rg [ \'/Sele&eé%%pqu\%dquoragiau{?east
one processor sietdtias listhieadisptdyd®?0 through appropriate interfacing
circuitry. Optionally, a speaker 124 may also be 9 coupled to the CPU 120.
The user inputs Chinese characters into the CPU 120 by noving the joystick
122 fol | owi ng &'Serdbeis afpigipaaldeiggraedillysitationsan Prerviepuof IHE0 Civinesg drPul |
output to t } , | gﬁkggr i ystem
i ncl udes a rr%e\;rrgb%%%w&ﬁ%%c%ﬁ?ﬂg? %Eégg&%l%r%earftp g%%%%?% om gc%e%;égo%ﬂgrt}gpr%ry
(usual |y cal | edh&thN)d ghgracierds pelgctap by meaingdine préeravgsitaand a wite/ read
random access nmenory (usually called RAM avail able for the application

prograns' operations.. Optionally, the nenory 125 al so ipncludes an . operating
Dy ebem 126 whi JHEARIocE RN firdke Eae BUF b 1 RSl e oG Houti os

t asks, a: | ocatigmrfat® e aakied Qésﬁr%@rﬁkﬁha%tééﬁi @bieted wttmdtaaeilntgcxariymrouéer ann
no 10 application programis.rynni ng. The i nese input applicatio 27 an
Theaaobet at ecEho i Dot SieH A ahier PaRsai 85 dbe. 7 S o i1 dhg gplouit
transform ngp |eyesdtibekisthoti ons into desired Chinese characters which are

di spl ayed on the wuser's screen. The Chi nese vocabul ary nodul es 128 incl ude

at | east one database containing a
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 textual information and a

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

L 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. 5, 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



15 nunber of Chinese characters and synbols, data of stroke sequence and
stroke categories for each single character, data of use frequency of each
single character, a nunber of multi-character words and phrases, data of
use frequency of each nmulti-character word or phrase, first ten nost
frequently used characters in a sequence determ ned by use frequency, the
first ten nost 20 frequently used characters in a sequence determ ned 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 nost frequently
used char act er scaplddne theé CPU tItamastuser inplits & Hiegsbashaeacters inth dlef CBENRENce,

and ot her data and netg-data,.for..indexing and i splayin character. The
dat abase may fuP¥ H@P"”PﬂE? w&t'%{ﬁ%oﬁﬁ%vﬂm %sﬁe{i'ﬁs oggreg%e?i\éeg%q%ﬁaf.afrﬁeéﬁger may
enter the alternal maragust sli estput@ptth@aBplay,128hands ysficeallyray thenspasker o2 or
nore applicati og $ro ramslt at__enabl he user Lo adddne@/ hrases to the
database for stOPd RGUHIITTUE & BEVRY T2iopaSh G e 29889 Ol ‘ERITRASIID. t he
system may ificl memopnsoailynaxiied RO foatiofing ppoigaters prolyiatts araba miritelredd
cal cul ate the user,'s usage of characters and_phr.ases, so fh the data of
Che froquency o iRl BERYEapRaa Barf Safkh SalD A eRes aye SrrdCaishe ¢ he
user uses the syymms operatione Gslapbliyy end hensyptiehdis Ineludbe anseperatingeed and
5 habit. Optional e syste .al so i nclude one or nor | ication
ot oo ans, euch Siateh 160 Fn AT BETRERE B30 Baa P iarp LR For s RS R or a
forei gn | anguagallochteanstoedger ahdlpreSpatech defadihasesaceotd vhae eusenywisdrs mobe
provi ded as.an _application programwhich allows the vice function as a
Dot cat; 8 aPeeas Risdrast o RGO ¥ iob0C abgitatdh, 2 toknr
handhel d sti ck &ssatiafEdvCGhimesaboudbulane maddieani®8t aremerpdrsitid fordragistrmimgt wo
di rensions to the U 120 vi . L,nput / out.pu [Q). rf Fl 6
illustrates varﬂg Sﬂgﬁr{ﬂﬁ"’g‘ﬁ 'Bf%r @é(;?ﬁeg%'%éset ?L’]'gargdgs \%'Ch %trg ds%?a‘?/ed onGthe

user’'s screen.

The Chinese vocabulary modules 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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joystick 122. As defined in the table of FIG 7, when the user noves the
joystick 122 fromposition O to position 3, a signal indicating a

hori zontal stroke category, 15 e.g. - is generated and sent to the CPU 120.
Li kew se, a notion fromposition O to position 6 represents a verti cal
stroke category, (e.g. | ); a notion from position O to position 7:30

represents a left falling stroke category, (e.g. ) ); a notion from
position O to position 4:30 represents a right falling stroke category,

(e.9. , , 9%9; and a notion fromposition O to position 6 then to position 9
20 represents aOpwapkiy tbergkenc ataggotiVde cee @r rdore application grddidmsowhica not i on

from position O t sition.9 may, represent "del ete" and a ti.on from

posi i on 0 to GueleREiauaR e P sa 8RR S dlaradf B Bikat Thr M peit
joystick 122 caof the frequéersyrattuse can bgsiyharkically ghdangbdt ihehiswayt thedmpentds on t he
force exerted rather t&an tE{ gﬁsition Oft'tgﬁ co%terol. ln t hat ca$e J 25 the
joystick functi®ifs USES NerEEmpINAMORGERPIVRADe BYEe™7S SnRP YIRbRd P F89basi ¢
strokes and 3 hehabitnuneri c representations according to one criterion for
classification. There are other classifications of the 11 Chinese
characters. The nethod and system according to the invention is applicable
to any kind of @ptgnally ithesystem NMHEyeals igldg onegr forecanpiication napiiamp.aswee of t he
Chi nese input i K i i I n area
For di spl aying & SAeIsae 1 op! B3oURHR Folfan D, Sk proRieRaAbaRs,

i ncl ude an ar eatrdnstateli dgi ayBpegeh meynthesier seftware ney paled alts dovided Hsr apuneri ¢

or iconic, of t%Iiéétf&lﬁé%r%mﬁiﬁqa@@[sttn@dH\ﬁ%{(tof}m&f&na%asédn% itioAdfed, the

nuneric or icon representation o he stroke appears I1n the area. Wen a
character is entered, the full stroke nunmeric or iconic representation is
di spl ayed. Tdi sThes joystdkul 27 & aagevicet dongistrsE bs at ndiepamdreld stk thaOpivstder s and

stroke cat egor i go, \ The Cpinese vocapul any, Todules 128 |6l ey Rpdighagase of

input/output (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 pasition O
to position 6 represents a vertical stroke category, (e.g. | ); a motion from
position O to position 7:30 represents a left falling stroke category, (e.g. J ); a
motion from position 0 to position 4:30 represents a right falling stroke category,
(e.g. >, \); and a motion from position 0 to position 6 then to position 9
20 represents a hooked stroke category, (e.g. |, ). In addition, a motion from

ii position O 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



whi ch are organized in a tree structure. The root group includes the
entirety of 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 categori eShiagsd tharactemndrizt mekwd Bet aystemt bedoediag eof theeingdritiok €s
categories 20 acco %;n&)to thf pr ef rred enbodi nent, each parent node in the
tree structure FRPCRRIG RV F 4F5UCYAN d nodes. Each path between a parent
node and a child node represents one of the strokes required for a

charact er. P G bbbipho3Le0eAR weAAIAK S BhirBk SRR FhetdiBeyfichuct ur e

for a Chinese voca . ere a mappi ng ) 15"
character is hiigtiudeshaetess28e TheplaBhaneasands ae ned éﬂfydlﬁﬁiawm@@ sedectiah dist. i ncl ude

a_database for SLyLRG hl%sold Sy hEMeMRRLALIAWLDLbLY aSEng Al RRkRES and a

| ar ge nunber act rds and multi-characte S or rases
Thi s dat abase |lsteuse*@h@rmrelthp'rmmertciqilmlq nethe slirekes enmeneddty theveel. Bienhe

contextual rel af LpNa RS ReuhBA; of R3hic TRREAThAlon 1L SoRnhoRBK iRl the

characters in the sel sel ecti on
first ten nost heeggantWierusedhahetetads eantered &the fullFsirpke nymeyic CBefC@F'é any

stroke is addedm RlseAtblisH sadE?IBG}édJ&Fanrk U?éf!ﬁl @F%sa@ﬁn&u@é‘r&'@%éﬁréﬁro&e ), a

question mark (7?), an exc I on mar a semcolon (;) a coma (,)
i's( ent er ed, 18 heordemANdistrake ealeaesiesl i st is in a first default sequence 5
which is made according to the frequency that each of the characters in the

SO S i Gkl shehabe RO A £l Pl SSELERES P LR e eRcC, P
subsequent to awkiefmapOb@anied & & reatstrubRre. Sharpbtegroap firdlisles ded anfiretyssfquence

of 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 stroke 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



the default selection list mght be " |-T),AA 4, T" In operation, the 10
default sequence of the default selection list varies depending on the
resources and the method of statistics used. The default selection |ist may
have a second default sequence which is specifically for the situation
where no neani ngful contextual relationship between the |ast character
entered and any of the ten nost frequently used 15 characters can be
established. Therefore, the default selection list nmay have three states:

(1) the default selection list in a first default sequence which is

di spl ayed when mheciibndikteisitlse fishtedrrecst dreqadritigrusad phanat:teaet (“M%Tsﬁa\h as a

period mark, a Wj mark, an exclamation_mar sem col on, oma
is entered; (2) JeBelrre a5y SOKs &hadeerd |°§taﬁFrnaeP”§‘@86W H@f‘hﬁ‘l’qh %auence

whi ch i's di spl ays@whar (2 )”Eaﬂéé%% Wark @fyrurﬁés&wanbﬁlnaatrk pp%mean@cﬁm@torbe
establ i shed between the | ast character éntered and any of the ten nost
frequent |y useda chewvact pissentared, (@) dafagt seiéctiohtiistisl ivca fitsh defaugtsegvpr@e

ast char act or e SR e R W e R Bl B A B e e er .
25 Alternativel seledtihe idedsedl @s m e iCbarak:iestoflm Sﬁrn@ncte IOSthaH@Eah@h@e sejuence
may be substit d t auy] t, lis | udes
ten characters b{%rﬁgﬁe\@atog tﬁ%s %@%@ﬁe?%?{o ulgse ﬁtt%hgé)p |Sré FISarﬁug'arglé(.:httéer{r&gof a
sentence or a hsubsequentteacemxoboraliarmgmnes. §Daexmﬁ|@,sﬁ firsgdefat grauposecofof t he
opt 1 ons oven bef oS SeBn R EHIRE b H I KR R LT b R b,
in the sel etti otefbilssequehee obthe Jefimiit sstdceon Bstivariendepmnitegson theiresanrdelse
message displa rea,. h ose of the default sequence of the default
selection |ist %/%OBY‘S "ﬂ)ertg?/érafgg%{ﬁg& ﬂ%éjr wi th the nost probable character as
his first choice as a character to start a

The default selection list may have a second default sequence which is

is

specifically for the situation where no 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 defauit

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 defauit 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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sentence or a half-sentence. If 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 ( 10 needs to nake a button pressing or a joystick notion to
enter the first choice into the nmessage display area. In a given version of
t he Chi nese vocabul ary nodul es 128, the default selection |ist and its
first two default sequences are not changed. It is directly displayed by

t he Chi nese input application 127 in a proper situation w thout doing

addi tional 15 Cﬁ‘w&‘;ﬂl(;ﬁk‘s?’b? thé"ﬁ‘é‘ gf%\%{u{ (51038 Bed e {q% G- & ifeen *}ﬂéf\é?"er

the default selecti |n a dynam ca create sequence
based on the comoéablaaiptlorir@\@nmmﬂpﬁ beer wdds anh strokes if tbﬁdeatﬂdeflhaeaﬁ@red and

the characters jn,tfje s@féc%“ ist, #el 6%k rlll%rf' s%le%{s it Bherferk St Atd {h%\’\fngé%geam

illustrating a process rioritizi faulTeRleCtl on |

accordi ng to théspleneesa ual rel ati onshl ps. The process 20 includes the
following steps: Step 12: Immediately after a desired character is entered,
make ten two- character words by a end| ng. each t]esﬁgﬂe characters n t he

default sel etti bPf Pyrepse pighe detaulis Lt,eﬁ‘é‘f'a thede torHit 'Ses‘emw%e Ngssumi ng

the last char aC@Sﬁr v@tntﬂeé Adst pr&bétﬁe cﬁah@ctéteéb B 6 st urﬁb.wasié caérecte( &) st&té (b)
YT-, (c) ATT, égt iaf g% éﬁg% g; o AT, (])
A S Anong t hesSEtEFeRral '-a%ntsf,nce( )t %)J(S‘*ef)s( 'R chpea }?éé‘ﬁPH%ﬁsu‘P ihg
(g9)(a)(e)(h) arﬁrsﬁ@ﬁ@cé riespa088 liry thes agfatibamtdLine cisePallvhys laokrsupe drgth of

t he made- up wor |nst t he EH?“ - char acter rds/ phrases dat abase. 14

Step 16: Check "E h'%W%F tsthe HTRlaChare: iselteady ted)n thenserdysinpl e,

only (a)(c) (1@) (98d)to Make ERRIMON g»festsmw dsoysbievoeaokrs thefretcridcetifte
dat abase is ?‘ourceful enou Step 22: If none of the ten nmade-up words

is found in the G 4pesisaee dishipy fezi/

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 "#¥", the ten made-up words are: (a) ¥4, ( ) 1, (C) 1A, (d) =, (e) 1

25 7, () R, (@) A, (h), #F7E, (i) 17, (j) $FX. 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.

14



5 the default selection list inits second default sequence. Step 18: If any
of the ten nmade-up words is found in the database, prioritize the default
selection |list according to use frequency. In particular, if all ten nade-
up words are found in the database, prioritize the default selection |ist
based on the use frequency of these ten words. If only sone of the made-up
words are 10 found in the database, the character whose correspondi ng
made-up word has the highest use frequency is placed in the first choice

pl ace. The subsequent characters are placed in order according to the use
frequency, frorhtépdh t o Chrek whether Bey worshis feunsion diendetaate- ipthiscrample,

Subsequent Lo tsE)ERERLbre FRRAGH PSR P15, DO KGR ATG GBI o o

whose made-up wor oun abase. ese non-nmnatc

charact ers ar e ratasocgiblanedgli.n order based on their use frequency, fronrhrgh
tolow In this exanple illustrated above, assumng only (a)(c)(e)(g)(h)
are found in the database and assum ng their use frequencies are in an

order of (g) ()&} ER) (c)!f neneoththe &in 'T‘Bd? BRWOEISHS foHNegN the dalpbases fiskiay t he

prioritized sdeftagbbfaskeiettidNist insts seeshdladisuiRéedueréecad of the second defaul t
sequence "n, Step 20: Display the prioritized default selectron list in the

selection list display area. If the first choice is the user's desired
character, the Sisen8j ustlf amt efrtbe itdn made-hp wordscie dound inttkeedztalsadee ptidritime not | on

because the f "R d&gol'tg ect?cn Irgp? %?ﬁa%{;sto us@?r Céﬁc n r%antréb‘lar €F aif De?i r);é st

desired character s en ered econd esr ed aracter I°s Ko in the
default sel ect iupnwérndstare fdued irstre dataichse t wiontkectha qewmtsedﬂctrnrmtrstchased)oradd a

stroke. \Wen t i j t.abase to
get " Che gr oupalinpshiiegBb i ekl ot EoRY SHAT S S TratR i e doe?, 0
di spl ay t hel0 150gid insthesdatailage bthsethafdctestwhosa agoespdndegueate-yp yeed has

characters in tfie Rertionehichly i@hRled HIeSRECHALHES i IACHGL Y be

or may be not in e se
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 aiso 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 " AR T FEA—RHEE X
20 instead of the second default sequence “#I— A2 T F AFEE X"

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
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



which is prioritized based on the use frequency of the ten characters. To
serve an ordinary user best, the selection |list can also be prioritized
based both on the 5 contextual relationship and the use frequency as the
schenme for prioritizing the default selection |ist described above. FIG 10
is aflowdiagramillustrating a process for prioritizing the sequence of a
dynam cally created selection list based on a stroke added. The process
includes the following steps: Step 30: Inmediately after a desired character
is entered, if the next desired 10 character is not in the default

sel ect i on i st oaddd L bala el @ endinekEni) ko dAsisherk (EharaRchin i op 31
& PR S

I ndex the group of characters that start ed stroke an take the
first nost freqereatThe ag@mdcqearra@pl@argctasrr@am Qfanay beln@t:tn ba dejestion Bitep 32:

pppend each of i (B HALABEEISor el RANUAISnS RrPOld Alert] 26 shile 15 the

| ast character entered to nma ten nma nati ons.
exanpl e, assum aryondingry asar b@htaﬂ“@c?ceéﬁct'@mlﬂ%rcéd alsg uetmmnumi hased bathgerdiee

sel ection st fi.rst i * H
made- up vvor S o%?ﬂgﬁ}%w %@ethé?‘% Iﬁ%q&eacﬁfg the i%herﬁ%&r%}%mzmgtth% ) kO*,
(6)§H)z I(7) I((]%I)defaw( 82;?11‘0@/%1 de%meﬂ'abe\lfg)f@ m%owmame fsﬁmti@ a![ol

wor ds, only Uls, y
used t han (3)(25’?%%5%) p”%QZI {%%guaeg;c f?adgﬂg made- Eepéfﬁ)‘r% Eegdg}h;ﬁst t he
mul ti-character aaﬁémgﬁimk&@ée@ié&f‘@bﬁ@@ssﬁtcé@eg@ef@H@@RQW@her there is any

word or phrase in the database whose first two charact ers mat ches each of
the ten nmade-up_words or tions thse

(8)(3)(2)(8) arSiehebhi nghineHBrc TR Sy S s A a5 o ATy | inechexisesigdse i s
resour cef ul 1@no¢rginactéras Boeip the defblilt Beledidh¢ibi, Bad Woirdd spoketor &endxs désredd in

t he dat abase, ‘”37 §el ection list is displ ayed in a sequence purely based on
the use frequent of

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 "—AEFH R KEI# T E ”, the made-up words
or combinations are: (1)if—, (2)1F K, (J)IFHE, (4)IFH, (B)IF3K, (B)F K, (7)3F3,
(B)3F3, (9)3FF, (10)3FE. 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 muiti-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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each of the ten characters. Step 38: If any multi-character word or phrase
whose first two characters 5 matches any of the ten nmade-up words,
prioritize the candidate selection Iist according to contextual association
val ue and use frequency. The nore matching words or phrases a nade-up word
or conbination has in the database, the higher the contextual association
val ue of the made-up word's second character is. In particular, if all ten
made- up words have matching words or 10 phrases in the database, prioritize
t he candi date selection |ist based on the use frequency of the matching

wor ds or phraseStepl42: onl if momeatdiing hveordrentephurpsevas deunch v éheralietsvesry ther ds or

phrases, |1 the dAbaRASS: ol A6 SR AG! SlayBHR5Bref A-BIRANE N TREBA GO d or

phrase has the st "use guency 1 I I'rs ol ce pl ace.
The subsequent emthaditmgtecithemctess.s ar e pI aced in 15 order according to the
use frequency, fromhigh to low, of their corresponding matching words or
phr ases. Subsequent to these matchi ng characters are the.  non-matching

char act ers whoseteRee- upfvasW dBUEhAGEeh Ped SR PhASECHIGRg sl ko Eﬂarﬁcﬁ?rése in

the dat abases Tﬂﬂ@ﬁ:ﬂe@%ﬂy@ttﬁ@lté}g nralaer@cwm prictitiat I9e RhAGi@sle i Rlechbtigst based
on their use frequency, from hl% to low. In our exanple illustrated 20
)

above, assuni ng®&YNY 6P ( S9SN d) aesoAigUNP! i Ae Uit EIAERYan i SBARI ng

their —use frequarRpingSvdEEof Phradesd fale-8h wokd 6rddndifdltbon Hak HMnBidAkkbkse | oW,
according to statistics, the prioritized default selection |ist woul d be

i nstead of the @fBigher H@qe@v{%ual agsppiation gplg ofothepMedey WAE HFEATY i zed

sel ection |ist ¢Hurddiér eelwcptaheulalmstaudéﬁméué @ @rdsl have2atdhthg Wobils 6rhoi ce
is the user's next desired character, the user just enters it wthout need

tonmake a séf ec?hré?P%tth%ﬁaﬁgé%wof'W@ the F%’?d'%?)lS@'@C I ish@agrek anyfhe use

sel ection. ThefreRidneg opthePhdtehihg Watdd®rpRRasey. NEbHIE 8bmy ocfreaﬁ&ﬂe Gadiddat e
selection list according to the | ast character entere g the first stroke

added i s also PP M i Worgs ndr PEfasERt Nole WREAPESE h Y 1SS s the

second, third, eirresponding 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 "AEAM—FRI|TH
instead of the default sequence *—AREH ¥ A ZNHF 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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17 fourth strokes required for the next desired character. As illustrated in
FIG 8, the nore strokes added, the |lower the |l evel of the child node
containing the desired character. Note that the systemaccording to the
invention is not stroke nunber based. Rather, it is use frequency based. A
desired character which requires 5 many strokes nmay appear in the selection
list when no stroke is added or when the first stroke or the second stroke
i s added. For exanple, the character "" consists of nine strokes, but it is
avai l abl e when the first "-" stroke is added; the character "ft", one of

the first ten Mty L 6RUSELVedIBRHle HRAIRRTE §1or808S bt ifusbied SEHRNESHEOKES.

but it is avail able even en on stroke Iis a ene f or
prioritizing theosestedes @dded.dhe lpasethedeaval sbthercabdd ends cavaisingdbe desedssari |y

satisfy specifi Eh#&%rs NoRH (3 B {%?A %&%ﬁ%{r}{ td tﬂH Léﬁ & M QurBke\RYRberat t enpt

to wite creatively Using unusua est serve the general
publ i c because b#sedsRathiest it dnbselfrequdnsy baled. u%@eﬁlf%hgféﬁfégtef whighlre@dtesd from

2 el SaTPh SdnghOUPOIRIN SPENAL i ercklith AFIREAIBIL S ol fen CaSON.

t he Chi nese 15 voca ave erent versions to reflect
di fferent needsth@fflrstdstlfoﬂ<erthe pecﬁr@s&inomlsﬁ alidesip Eak example, thefdharastar "&al ect s.

For exanple, in_a dica r of essi onal I’SI on system sho e nore
likely to predi E?”Sﬁﬁj?fcrﬁ”e 5\'789"(% Lﬁ&r‘s ﬂ‘(‘?&? %W%Pé'?%@’a onafikedy ﬂ‘ﬂ g ,in a
Tai wanese ver si giuradtbe By %tn‘érstnlﬁ@H sgtenbrﬁoé'f‘?i‘e??ubhtgbéédt&\aPé&éik,Céon%#@% of
characters frequently used by Tai wanese i nese i nput system may

further includesevenstrokgmbil it tsiaveilalie avancihanaan sirokeds eddesi, Roman | etters,
Arabi c nuneral s, punctuation synbols, and enoticons, wth predefined
sequences of joystick notions; the cap |I|t for the user to gefine hi s
own stroke d&t eéB‘f' §Cf&ﬁm%{%é}ﬂ0§mﬂ‘§ ege;ﬂ'%ﬁ |based i YRe CRRENBHIGF: APt known
characters; opth&abarly QEWSY @ge@fﬁc Lses USRh dsOndileasts foy j@ﬁhmwwamlmus 25
stroke interpretatiqns d explicit s st roke

d
e Cer pr ot ot eREmS S el P Sp et Bpaiasyes bt S P snbe 6 Sl e

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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interpretations, e.g. color-coding each "ink trail" or a sm|ey-face that
frowns when it is uncertain; as well as ability to delete the | ast
stroke(s) in reverse order. 18 FIG 11 is a flow diagramillustrating a

met hod for inputting Chinese characters 1in a predictive manner according to
the preferred enbodi nent of the invention. The nethod includes the

follow ng steps: Step 50: Add a stroke by a predefined joystick notion as
illustrated in the 5 table of FIG 7. In various deploynents, this is done
by sending a signal representative of a stroke to the processor. Step 52:
Cat egori ze t he FGdét isarfiokediagram itustratiig & meethod, tor dratuingrGleseseTdtiasactess
actually a ste f ] i f s e tree
of FiG e whi on P REE Penflr debhursRtThe Bicrfed BB BehiF ALIMERHE 1L EP,
stroke "3" is Ihe rdethod inchdes theefoldwing stegs.oup 3" of charact ers that start
with the stroke "3" becone candidates for selection. Step 54: Find

characters under the category based on frequency of character use. This can
be done by rank?fg°Phe actroke by Bredefingd: gy stick anqtien asniflusirated Bstb®ci at ed

with each charagperofaps. rﬁprrewmﬁt ua@omerﬁ@emfsr RAU6RE byOdendlry Usagfl the
character. Step 56: Display a list of found characters in the word sel ection

area 105 of Flr@reﬁe'(téwec & k8 IS e Pseshorar ea 115 of FIG 4). The
selection |list of characters is displayed in a sequence. Preferably, the

sequence i s ba the uency .of a found ch r..and the
contextual rel gﬁggﬁato t?ﬁ 98?”2&‘%‘9 gd %‘Z{FO&&@P O«Qﬁ é&hdng Ceéi qOﬁggcﬁhﬁc‘é in
FIG 9 and Fl Gachally &t stpp b8indexieg le fmheemlchntdneomgnhedtrlaxhareacﬂeemf RiG. 8he
selection |ist. e c ct i o}, it eh.ection
Tet. add next T RET ey s K ePERL SEGkeC kO R Bl i el Ag S %6

i |l ustratedld n iBér@fied, thawmeleducbwtii‘ Okdﬁarédtérsitbatatm‘emth the stroke “3” become

candidates for selection.

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 60: 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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25 Step 70: If the desired character is in the list, select it by a joystick
notion representing a "select” function such as noving fromposition O to
position 12 in 19 FIG 6 or by pressing a button adapted to the joystick.
Because the default status of a selection nmeans such as a color cursor is
preferably on the first character of the selection list, if the desired
word appears in the first choice place, the selection action is unnecessary
and the user can directly enter the desired 5 character into the nessage

di splay area by an "ENTER' action (see Step 72). Step 72: Put the sel ected
character in thelGeEssady eiesitay butea dBBtadntoRihe. joygickoBetdwse ribe sliefpaitdi spl ay

area 115 in Fl Cﬁ?@gz fTQ'séle'cﬁorfjﬂE%n?)éuaw geté 96\8&0&&:%6# l%gﬁreﬁe%myransmgmras

pressing the ' button or ef1 ne
Check whet her t theradsseidee s@e@onmbtetf Q\e deGirs wprdmopeAdsdn mfnrstsqmme@lacre t he

message is not ganpl ke 4 isQnbEQRLAWMRANE LM S ERIr&Y %Flteﬁi &heg Find

d

nmost common char acters Eﬁcﬁp pear % Per a previ ousPlr l'ect @é) aract er
based on a pf eselmra@errlowetheme@eage disivley ares dyleag ENHERbéﬁmndSWl’étepﬂr?ét st roke,
i.e. before Step 50. The details of this step have been described in the

above paragraphg in _connection wwth FIG and FI 10. St D spl ay
t he sel ection Ié'selp % e, Pt’h‘é‘etséﬁcﬂe&?ﬁﬁraeﬁéf“a@?é'l‘esssa%\en S’f'ﬂ%areﬁrﬁgé’%g‘e

continues on Stgporale rﬁa@gagm@sbwy arTeEeHdﬁWFF@ 41.0fhid R doh&by 3 Muttod bessingFl G 4
may haveafunctlonto ynam ¢ )’/['d‘jjfsEtng the interf celnte& ({atatlon

ei ther numeric Bt 'Of‘c,sb'ﬁ'i‘és pﬁﬁss'ﬂ"ﬁé e K °’(‘.)P"%¥?8[&§’§ et iay g BSP'P'PIe user.
In that case, the method described above may further conprise the steps of:

Step 90: Displ aYd ﬁunerbﬁgéfmétﬁ%ﬁﬁﬁ‘%?%%k@ﬂp'fPer a stroke that is added

via a joystick notion stroke nuneric/iconic
representation for a character

10 Step 76: 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 9andFIG. 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 numeric/iconic 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 thatis entered.
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25 that is entered. 20 As an alternative, Step 54 may be repl aced by the
step of finding characters that commonly start with one or nore recogni zed
stroke patterns. The default selection list may be di spl ayed before step 50
or step 76 as previously described in the paragraphs in connection with
FIG 9. 5 One of the major advantages of the Chinese input system according
to the invention is the great reduction of anbiguities arising in the
subtle distinction between certain subtypes of the stroke categories. To
reduce anbiguities, we have nade further definitions on the subtypes
correspondi ng tAs émeltgroztbie| Slep amia)om repﬂ%medeayahimttep o&fifimg ziendéc@érsihti on

with a slight upward nption is stroke horizontal notion with a
sl i ght downwar 0%??%5% V‘@‘Pro@ﬁeorglor%ﬁeCQEB'F%‘g?tﬁ@\eeDa%ﬁmsizont al notion from

position O to a position between 2:30 and 3:30 is stroke 1; an approxi mate

vertical moti onriy omaRsiddann st hdy BESHLAGRAS 580cagi, 45 00 i s a

sel ect operation, ten th erence %et ween two |j oystl ck notions
is too subtle fmewauqiy gesnsibed in the pamgisdn epnregtien with iy &:, with the user
getting nore famliar and intuitive to the joystick, the input will be nore

effective and re efficient. Theoera i on .process |IIustrated| |G 11
is further il E@ die imalerhadveptadsti 9 62{1‘%6%5%1 PP %rﬂcﬁﬂ@ﬂgdﬁ '\lr/:?Ft h a

series of schenmbdritionpsé eie Gieak réu@gbrarass alfmsg@d'esmlstrhemembmmbfr@rdtsméuoﬁl G 4.
20 FIG 12 ill trates n overwewg{gt Chi nese |1an mterface bef ore any
stroke is addeRfWeRN CRIEAIR FHPHRESPT T HEaKP FFtegeRes: 1hs redycq &migHieSe Vet i on

list inits firgdve shaf@ulithes eqpfianions OAl thé-subtypes ?&irespordmrs;olwfmdjoya'trm first
default sequence, of Ehe def uIt sel eCL OE Iiﬁt |0$ te sequence Oft(ﬂtkhe first
ten nost frequBRY9TY- 68 &sRorERaRL relon with, alight URward Mo s ¥k ng t o
statistics 2b pft; Ia)hicbrtzbﬁtedmbyort Wigh Brskgrieioaywaid st i9fktrokes cdreamedmsteused as
the first char a}(1:c'§r|ezontal 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 (IX—F ATEHRZ 197) 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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of a sentence or a half-sentence. If the user's first desired character
happens to be in the default selection list, he just noves the cursor 302,
which is a 21 transparent or sem -transparent bitnap, over the desired
character to select it, and then nakes 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 deploynent, the user noves the cursor for
character selection by pressing a "< >" button, and nmakes an ENTER

operation by a %ﬁ%ﬁéﬂeﬁko@émQ%nsg%Ht Eﬁné’ﬂ"ﬂv@gtﬁer&%rgé’%héﬂaefér% §QeftqSi i 0N

12. I n another oynent noves 't he cursor for character seélection
by noving the ?r&/@enckakers(ﬁn ENARBI @eratroonifﬁbgﬁlfst sgsiced ghasaget isohe fitst or

from position a"cﬁ C}EQ%eFéuﬂr!aelé%ﬂ TBkeR @&r?ﬁ[%ﬁte‘?@ﬁ{eﬁ&ﬁé}’é‘c@yb bhcking a

button. Yet in anot | oynment e uSer uses the joystick to do both the
sel ection and EMEE*ENWER“@rpé/ﬂb@LN@ﬁgd toreake f sgleiidnesctigepl oynment, the sel ected
character automatically entered the nessage display area right after a

hort period of tine, 5 second, the, 15 character ect i.e.
fhe curpsolr nves é’i‘/%rdec?i‘?%i‘“?”t'ltf‘gtwrd@gﬁseﬁ‘ c RSQG ¥y Ch%faﬂ’a? Sfaﬁdl"’rfb et Iault

sel ection |ist,prebéngiaex ﬂctdﬁtoﬁ aid AlsRes By BNMER@pératon by st jogdtick Gadtioenal |y,
a numeric represenptation for M&&g&c{ed ' di spl ayed in the stroke

nunber area 303°YC I‘?St"ll%"%gcfé?f“PP?' oi‘i”IIZQI'G 12, because no stroke has
been added, the area shows a zero. Alternatively, an 20 iconic

represent ati on osdhatigSadfars (R fiedl B Yeh (SSHUEINS digiiey adds a

first S|ngle hori zont al aS| ustratedlnF 3. y a Joystick
mot;i on 304, emovln@mqojos$ttckdnr exanepl@dein pesitid 0 Tthpositianokk ot Apegeasiion s

det er m ned 19 B, iolaosihl Gy nsids HERTER obb2isH bpkRTRIGRY °a 303 The
system | o0 s up t Oé ase anda%tls [It' E a|§| rgt s@lléectlon | i st containing
the first nost

Yet in 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 (—AN{EH kX
BT E) in the selection list display area 116.
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25 frequently used characters that start with the first added stroke (-
litkTr) in the selection list display area 116. 22 Assum ng the first
desired character is not in the first selection list in FIG 13, the user
adds a second horizontal stroke as illustrated in FIG 14. After a second
hori zontal stroke is entered by the joystick notion 305, the system | ooks up
the database and displays a second selection list containing the first ten
nost 5 frequently used characters that start with the first added stroke and
then the second added stroke ). Because the user has added two first

category stroke ﬁssuhgrﬁ‘gaﬂerff?é‘tedegfr'é@&(arﬁtﬁ% ﬁ&%n%ﬁpﬂl’é selektion 1“@(%’# m@q af M@t her

that the desire cter is not int second se ection |ist 14,
t he user adds auaetmadds I’@oﬁ@cﬁﬁﬁt"@rlzmﬁi'cﬂt@k%{ ashilystratesr inAdqt A NRISQ |S@¢@nﬁ‘ot| on

10 of the joystjgkon Et% i0@niddd b;&ek oti% Bk Ehb Sy &emadok the
F{T ‘11 s up t di ssa?pa

illustrated in e system at abase”and y a third
sel ection |ist @%ﬁb%ﬂenﬁfﬁ@ dispaysf @ rS§t30mﬁ)§eie¢1rQ§‘qh%!n@QWGlm§@dh% Hasﬁtat@nem@stt hat

start with the fashyadded hhceke 989 st e iRgcend: aded ondalrevand ther

the third added st ep 0 ecause user has
added t hree hor $econd &idded troke &)ké_’é?i:f%— FEEE huBerause the ugg3nashatded” 111,

Assum ng the usg\{?ey@r};a%gtoghgmk%g thQ@trtFlle %G&E%F%Ciﬁ auﬂou/st he.third sel ection

list, because i rst olce is se e. the first
character in the selection list s always covered by the cursor 301, the

xlser nay si lrrpl yA@Mﬁ Edg{@\er ENTER Mrb@ahéractier lsu%trratr@ohécenﬁgecﬁba list in ’
ternatively, e operation can done i ne stic
ot on- F1 G 17H1G 11 Bo Aot st HETROROTALION B IBFS R B e,
charact er fm i o hthélgnysﬁdld é\ﬂerstﬁlb@ﬁifd tﬁthbrhtSltsé:jo‘Re@éiﬁ@dbdt s 'ﬂlh@trdT@@Eﬁlgs a5, sg{) ay
area 115. en the desire ar ed S m makes a_nunber
of cal cul ati onsth sgyFtIeFUQP‘de‘t‘%We qa??a Leatl) ﬁﬁ@yd’l té‘b‘?é?)ggt ISLRANAMES Bl ecti on
li st based on tfwet mobt faduently Lekaichaastdisdthat start with the first added stroke and

then the second added stroke and then the third added stroke (=B EEFF

ZI/HE). 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, i.e. 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 Dbetween the last character entered (=) and any of the ten characters in the
default selection list (89— THATEFX ). Among the first ten most
frequently used characters (f#1—A2 7 % AFEHE X ), the character “A” is the

most possible character that can make a meaningful word with the last character
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25 between the last character entered (_) and any of the ten characters in
the default selection list (97- 7 A). Anong the first ten nost frequently
used characters ftAlll ), the character is the nobst possible character that
can make a neaningful word with the last character 23 entered (=). If the
first character "A" in the default selection |Iist happens to be the user's
next desired character, the user can enter it by giving an ENTER comand

wi t hout need to nmake 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 nughere = zf3{§?§fiv§OQNV§raéthe Ri anﬁS d@%”?%% ﬁé‘r@k@t HaBSiHs 1§ Bef OF the

| ast character entere _ w assum'ng the user |rst desired character
is not the firsthechs®ractext desirdcheharaméredhe oserl ¢t eﬂéﬂutgiyogmlngmrFE&TEBS, and

assum ng the fi Ec?rﬁraggé Wgﬁ@tcr%gd ‘f{lf Fn%[; a seIecptfrhgét%gtb%cgu@%rtﬂgEj%rt Ségérrad%ﬂ@ user

may, as illustra cursor
character by a ]hemlacokn hsitus eeiecsientby defaultleBefoanbm uSg&dds leentheestrae, thee

char acter by;gi B HEL R AL o) REEAHAToP e Bailel T Mo
e reng |I|f

joystick notion: sssem|S|ts ies. If
a user desires eharectyr ernm;ebQ&,). but sorrewhat common, char act er p0| nted to in
the above illustration, the user needs not conplete the stroke for that
character. 15 As soon as it is displayed in the selection [ist 301, it can
be sel ect ed andNewta@semingbtye(user’s)ﬁrst desifed\abiiacter nndtahe firdioheracteain thei ng t he

Joystick, the CQ\irTg 1R |%P§§ﬁ‘§ﬁ&£q &-hb] Wt o d béstuﬁw‘?rﬁbeﬁwterff?é‘teo""e fré‘&‘ ch?r%ct@P'EEd i nto

the nmessage dis y area y four “sinpl® novenen
hori zont al st rokrese:ghltﬁl chemtefr(()ﬁ ntbmusgr the auitissiratédingddGed8, firlsemdestheed 20
character |f t he dezé ed c %ﬁatr i.S not

sel ection |i8t, CUSAPCERVh MLy % JQVStGP "’a"t'é?r@fssg"ﬂggg E%}C/’%g{"%fkg%pieé‘n f or
entering the seémt m@ crﬁkwmcdyejvmg%kdENrrERaddmaddwCamtsla"m&inrmkwmyder for
the character ent e¥ ned Joystlck motion. The strength of this system is its predictive abilities. If
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—FRTREER ) which is prioritized based on the contextual
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di spl ayed in the stroke nunber area 303. If the user was used to an
alternate stroke order for the character, he can |learn the Governnent
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 systemdisplays the default selection list AJ-~~) which is
prioritized based on the contextual 24 relationship between the |ast
character entered (M and any of the ten nost frequently used characters ).
Assum ng the next desired character is "T" which is not in the default
list, the user métidsship bebkeenathe jlast sthiacctarodnterad ¢ &)rarshemdiohthet entrhestf i r st
stroke (-) of the next desired char en the first stroke (,)
for the next del€§queatlyHsrdtheractess ( %i ?ﬁa@?%%r Poysh iABUMRSG 4if 898, as

illustrated in Eésﬁed%ﬁara&:@?h ¥t iQHEinURe ng%uﬁiﬁétath@%%er msq?]ﬁﬁk@xs a

selection list containing t Tirst ten most frequently used aracters
that start w t hjoydtiek athdied cetresgoadifg Yo thagissistroke (heofltiaes hext liasisst drardoferent er ed
() cannot make up a neani ngful word with any of the ten characters, the

sel ection |i%t ﬁ}g pri oritized purely based on the use frequency of each
single character. Because the next desired character (}~Ax) is not in the

selection list 301 ¢triggered by the joystick notion 309, the needs to
make anot her jo‘M‘FPGRe %%t?t@ﬁe ér@é%&?ﬁgd?%‘egﬁ@a?@%r‘ﬁ%ﬁ@ d(byl"") for

the character Jatst.ct%&ioﬁaoalas hrhstsété@tneﬁret be, HRiHsRfm l'oBl?é’Ep kY g4thise when
t he second stroke (1 i's joystick notion 310. The desired

character () apifé‘hrdesﬁlﬂstﬁese'%‘éP‘edtSE/Gﬁnqal%'tg 1 firshhiee hmpst frRauesly ovigd
char act er fromtrttﬁaaée%at prats Mﬁrerhenaydedse foket 4ﬁqxsebﬁrr@0th@rra§rn&a%&&r it

i ntlo the nessage display area by one or srnp e notions. For exanple,

the user finet emters (EHecamosmekeovea mémrmgﬁatr\mru avith2bytad teetepothardcteand t hen

makes an ENTER %%esre etcltrgrrrl |I§tols %Hér%rzecll purepy baseg nntﬁtsesl,gg?requency of each single
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 (¥%).

15  FIG. 21 illustrates the Chinese input interface when the second stroke (| 5) is
added by the joystick motion 310. The desired character (#%) 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 -+ and the third - from the left) that are

only slightly different from each other. In fact, these two characters have exactly
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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), 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 f 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 is the only way to

di sanbi guat e t e sae slakaerdarsand\ehaesingfton e seipetipndishisabeaniy way t4 s not

oniy | €55 Compal . ySeENAR Hheadd L KoRfal b b tndlo 0% % ki gy 1y 1or e

conpl ex structur e Secon esired character ‘was fi1rst
visible after tde @aneerly stédkanthojirshvase aggladit @Gecff SighAlnoreatsplex still a
likely choice in the selection list (the second fromthe left) after the
third stroke (St4§lYie&s added. If the desired character was renoved fromthe
selection list for some reason, it is an indication that the stroke order

Goea in i he oy NEEIRBE sBhe FRUE sl VEp S Dlole ptb RERE BB ™"

second char act ey 5§ whps ddemisesF1@. 21yand ie lstimatikalin cBdide inTtheeleaton IIst (Isd r at ed
in FIG 24, the user enters the selected character (?) into the nessage

di spl ay area, TPRECTEnireéfed'ec erhg yNifcs s Sed/ df Ae "SNP AEEsed we
ehirefethec Ipfl) sfteethq thifds sk@lepbsed) df addae Ifsthe glesised

| ted it at i i i - kD

soleoted it a Cbﬁ'gcgeg(%géé@{sro édmmﬁrﬂ[ef’%héczngérgstg?%el%%?&?f[?t g% g'? %g%%nd

selected it at
desired char acthat tha)stiokeeerder edterachby db¢ aser gaes inot malehuiths Gayetnment def aul t

status. Assgm @aﬁc{%?d ioebrdes .sre@qiq Ay aeeNolsas illdstratethh ¢G 2RPERN el N T he

default selection list (the first fromthe right) as illustrated in FIG 25,
there is no neelgctsdheakeord aheraskes (0 by orekingoniagsiick metice@12ost frequent |y
used characters

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 (¥%) is entered, the selection list returns to the
default status. Assuming the third desired character is “iX”, 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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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 notion 313 and enters the character into the nessage display
area 115 by an ENTER operation. After the third desired character (S) is
entered, the default selection list 301 25 based on the |ast character
entered (~S) 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 conmand. 26 The net hod
descri bed aboveThapetiwdoteseiied ahove b}ayebecaantﬂslt@n by Sadsineputardisabte neeghitnai ni ng
I nstructions '”c&ﬁﬁﬁn%%suru‘éﬁ&%bheco%h[% rééha% FmWFNS‘t% rfNBF‘d mﬁehﬂgthogay be
i ncorporated in a conputer (fev DB devi ce,

firmvare and/ or ma}a)bebeccdpvmte@ajdajccmerapmgnavmra( OgEI dpvice, mbﬂ@ldevacm\mr t he
S5 Internet. It pmy rt f eptry

i nvention is desScri ggﬂﬁer el g{ Ben?ﬁLAl O% Jrﬁogg tr](i)e?\é&k Q% W&Egg%gér}b%gl nment s,
one skilled $n nkenetr t maylde appied lnwlleqopsetteatt@trtyhat ot her applications may
be substituted for those set forth herein without departing fromthe spirit
and scope of the present invention. 10 Accordingly, the invention should
only be [initedAPushdherinyansion it [dgaEipes diesin w@7re(f§_rgp%to $omRarPraiepgfat us

for text entry %H&ih@hﬂggon@smﬁdﬁﬁ'tk%arﬂﬁﬂib@édnl‘)%%bréc@%ﬁha@Sfﬁbpﬁpﬁl@éﬁidhg at
| east P nunber of notions, each o which is associated with a

representing on@appe substiied fQﬁéQP5§t5beI95hEﬁﬁegg‘ﬁ'ﬁh%de%?%?%fé%éﬁﬁs g@ﬂped to
said joystick @I’ofﬂﬁgg}géeﬁﬁ”{\,@nﬁjﬁ_d processor, at |east one nenory
including at | east one database and at |east one program used by said
processor to process data, said database

10  Accordingly, the invention should only be limited by the Claims included below.
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including a nultiplicity of characters and for each given character further
i nformation including: (1) a predeterm ned specification as to order of
constituent strokes of the given character or order of stroke categories of
constituent strokes of the given character, (2) frequency of use data; an
out put menber coupled to said processor, said output nmenber conprising a
text display area and a selection list display area; wherein said at |east
one program causes sai d processor to: receive a stroke input signal
representative of one of said stroke categories, said stroke input signal
bei ng associated with a predefined @GhAIM8 of said joystick nenber; display
a first selection list when a first stroke input signal is received, said
first selection list conprising first Q nunber of nobst frequently used

char actiepq dppafatudfiresi diint @mprisimy:edet er mi ned specification as to order
start wth a stroke of the” category represented by the first stroke input

signal ; if 8leysliskmearbrrsuserinpusgevice nayingatdeastd namber elangtions, sackef ect i on

ai spi ol IR esaR0e SR BRI ATR S SR £ BitstheT s bR Grafiefs ™ =
recei ved, saipllocessopodupsied s baidrjoystisk neemipert si ng first Q number of nost
frequently used characters that according to the predeterm ned

speci fi cat i 6PURISd {Q S REPCasSAF1atRash ORe SRBRY iBFlUEG atdeatghedatahasesent ed
by theaﬁﬂraﬂea%i §ﬁésrdg}amu§é éeaifa?récséaéer@/qrec;éggﬁs, Ohid'dataszREeIOr Y

represc_ant ed b e second stro put signal; e user chooses to enter
any chiénchuding afmugtiplicity of sbawaaters @nddoi eachl givern chiaraptesjurtheriiofoorhatiem

character i.n | d text display atea: otherw.se,. 28 display a thiyrd selection
et it} & e PRy 3o gfiAin d B B o iphe LR Btefer tehf et on

l'i st cgiRnichafdbtéd 6rsdrdet BUstRsKe @tedtitfds dffcofsRObhtstibked offtid giwbgr s t hat
according to the predeterm ned specification as to order start wth a stroke

of t hecheractaiord) fiedppaeat use ¥3tat he first stroke input signal followed by a
stroke of thg SAHRAMniber coupled to said processor, said output member comprising a

text display area and a selection list display area;

wherein said at least one program causes said processor to:

receive 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;

display a first selection list when a first stroke input signal is received, said first
selection list comprising first Q number of most frequently used characters that
according to the predetermined specification as to order start with a stroke of the
category represented by the first stroke input signal,

if the user chooses to enter any character from said first selection list, display
said chosen character in said text display area; otherwise,

display a second selection list when a second stroke input signal is received, said
second selection list comprising first Q number of most frequently used characters that
according to the predetermined specification as to order start with a stroke of the
category represented by the first stroke input signal followed by a stroke of the category
represented by the second stroke input signal;

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

said chosen character in said text display area; otherwise,
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represented by the second stroke input signal followed by a stroke of the
category represented by the third stroke input signal; if the user chooses
to enter any character in said third selection list, display said chosen
character in said text display area; otherw se, continue to display a next
selection |list corresponding to a next stroke input signal added until the
user chooses to enter any character fromsaid next selection list. 2. The
apparatus of Claim1l, wherein said P nunber is five. 3. The apparatus of

Claim2, wherein i.d f re ned, str or i ncl ude _ horizontal
stroke. ver gisgia & MiGkasiedtioPt & Shefl sy srke g REnelR ERgvet v fidna any
stroke seRichsh Ilét*'tﬁﬁnéﬁkfi‘nd first ﬁtﬂHberC@ftrﬁgé’trﬂé?@enﬂy udE® cRARRIRS Usatof Caim 1,

wherein said Q nunb is ten. 5. The apparatus of Claim1l, wherein said
j oyst i @ecorglirgeio tb@rpped@esmaed Iseagiflcaim aSh’@t(i’fdﬁf sfeﬂr\wﬂeatstrnge af hiegnal for

& i m oteghry ARG ko bl MR Y stbid bt S Abl80e) b strcks o Wi BARERSS 1°

r epr esegpresgntediyahalsetord stbles inpat sigalicekswed By acstekeioftite sategoiyext di spl ay
area. 7. The apparatus of Claim1, wherein said joystick nenber conprises
at Ieaé?pr@ﬁﬁnteﬁthyltﬁﬁ thigghpleteiPHESIANG gnal for del eting a character entered.

8. The appa"f%?%sé’if cHdReBUd entiih ng'cfﬁaﬁa%té’r ih QRS thir sSERIERBA I:EP@ ‘f"éy%{f by |

to define at east one or nore nobtion representing a task éxe Sita by
sai d prchosesoharager iy saiddexdisplay asea)fotr(émsm, 1, wherein said joystick nmenber

is an isonetric joystick _inc ted.therein ratus, of C aim
1 oer o n chifinde ity 550 B8EE MU E RNy KB, to: nove
a Vi sugigriall ad@eE untl tﬂé%béﬁd’ud&%@&@@bﬂferIahy%hﬁré&erﬂ‘?drﬂ saRr] esitiselectibs tistf or

sel ectl ng the desired character in response to a signal representing the

user's action to select the desired character, said action to sel ect being

ei ther ATRULLRERIESFERAMOS, vherein said P number is five.

3. The apparatus of Claim 2, wherein said five predefined stroke categories include
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.

5. The apparatus of Claim 1, wherein said joystick member comprises at least one

motion representing a signal for selecting a character from any of said selection list.

6. The apparatus of Claim 1, wherein said joystick member comprises at least one
motion representing a signal for entering a chosen character into said text display area.

7. The apparatus of Claim 1, wherein said joystick member comprises at least one

motion representing a signal for deleting a character entered.

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

least one or more motion representing a task executable by said processor.
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predefined notion of said joystick nmenber; and 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 notion of said joystick nenber. 11. The
apparatus of C aim 10, wherein said visual cue is a bitmap in any shape and
in any size not larger than the space of a character displayed in said
selection |list display area. 12. The apparatus of C aim 10, wherein said at

| east an rogram further causes, said. rocessor to: autonmmtjcally sel ect
the fi rgsﬁ' hgl‘i‘é’ amates °f€t=‘r'aéfﬁy1'd‘fh9§%'if‘c?a§gj°¥§‘ﬂq em%gf Is JrpIsomMAriGoNaleEt us of

A ai m Jhcohsratidtneddifl at | east one program further causes said processor
to: display a (fe]tfaﬁt selection |ist before any stroke input signal is

identified ar after a punctuation mark or a character is entered, said

uscd ol 10E @pesfeyys ShoRRT \epln 3 ¢4 dinons SERRL el tabseed FRHCT" o

dat abageoddgsbher: conprises data of frequency of each character in said
default selection |ist being used as the first character of_ a sentence or

hal f - sent en@OVehUISURITUS Qveah & dnsired phatactein agly i gRid selegliondishiqre i ed or
after } ! o JY I sai d
ot oces SR LG R daeRara ol B @5Bbnse’® ¢ pighal EBfschlfis o gt sdinfo
sequencelachthehdesiredahadadier, shideapiiondy sefectbeing efitheaa betton prassing oed aul t
sel ection, list bei nrgﬂyssag(g as,.the first aracter of a sentence or

€

h
hal f - sé’ﬁ?%?‘f@g.d melio k?é{PH‘E‘hE‘GB?be@ %\ri‘qen 13, wherein said at | east one

dat abase fublibfie SchEd SREraRter iy 8RR teR dispihy aradmIraspsisendr£lsigaad phrases
and data of use frequency associated wth each of the nulti-character words

and phregesentiigeihei usespastion te paleathaseleeted character, said action to enter being
either a button pressing or a predefined motion of said joystick member.

11. The apparatus of Claim 10, wherein said visual cue is a bitmap in any shape and in
any size not larger than the space of a character displayed in said selection list display

area.

12. The apparatus of Claim 10, wherein said at least one program further causes said
processor to:

automatically select the first character in any of said selection list.

13. The apparatus of Claim 1, wherein said at least one program further causes said
processor to:

display a default selection list before any stroke input signal is identified or after a
punctﬁétion 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 any stroke signal is
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entered, said at | east one program causes said processor to: append each
character in said default selection |ist to said entered character to nake
a two-character conbi nation; check each two-character conbination agai nst
said at | east one database; if no word or phrase whose first two characters
mat ches each two-character conbination is found, display said default
selection list in a second default sequence which is based on use frequency
of each character in said default selection list; and if sonme words or

phr ases gQse first two characters t ches sai.d two-character conbination
BT oGt o5 AHET & RGcERARAIATE Bt Saeeh SPILAt bt Drec DAIEE Ca FiDed. by:
priori tyrgédidoptomat chi ng character whose correspondi ng two-character
conbi nati on has mat chi ng words or phrases over a non-mnat chi ng character

8

whose cor r digpimosaig defasiceipciiondist ibanfiisheefagh seauenee whichlis Rgsebeds or
Phr 8s€Sieq BREPRE LAdH Db alikr LGN WAL KA ATLATS PARG 0N AUShe Higgauency of
p I hg  matching and prrorrtizing all

each corr wor d “or  phrase,

non- matoharauteradfar seritence babalfisentense frequency of each non-matching
character. 16. The apparatus of Claim 13, wherein said R nunber is ten. 17.
The apparatus of Caim1, wherein said at |east one program further causes

sal d  PsOgRESRhakdtus SCRANOIE WHRYeiR SRS 18R UneA18Bdsd furth@PRmbliSL o1
i mredi ately after a punctuation nark 1s entered, display a first default
sel ect inimberof nwiti-charastgrwards and pheakelsi anskdata wiibee frequehey assosiated hat are
nost freguentl ed as, the first character of a. tenc Qr_a

nat 1 - st e RufZnne aridis N8 Eests, el SF B Shorodp acter 1
ent er eentérdd bedi@aelcasnensé Fﬁdg’r@kﬁc_dug@ytsaﬁi grodesdos to:dentified, display a
second default selection [ist which conprises a E‘?reedefl ned nunber of first

ten nost fAPREBGERGH GRa@Caidn said«efault splectionlish i@ sajd apfered abarasiedased on:

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 each two-character
combination is found, display said default selection list in a second default sequence
which is based on use frequency of each character in said default selection list; and
if some words or phrases whose first two characters matches said two-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 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.
16. The apparatus of Claim 13, wherein said R number is ten.

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

processor to:
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use frequency of each character in the second default list, if no contextual
rel ati onship 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. 18. The apparatus of Claim1l, wherein
said at | east one database further conprises a nunber of nulti-character
words or phrases and data of use frequency associated with each of the

mul ti-character words or phrases, wherein in response to a stroke input
signal representing a stroke added, said at .| east one Progran1causes sai d

processor t@ef%%?ﬁyﬁtrak%m&%‘la' isiidentifigasrimmegiately aftenaRupsisation nost
frequentdi idak@red RAHS) Sq‘l?sttcfé?é%l%’élé foh lish h%hm (ﬁ‘?ﬂed@ﬁﬁ@dﬂ and the

correspondi ng stroke cat egor sal stro he stroke ordi nal
nunber swummbrtohehmcteass ﬂlﬁ’l@lrelg’l@lt freReentlyaisegicas the fuost czharaster okasentesee ousl y

added; g]awg zi\ch char acter %asa i,d char cter list to the |l ast character
enterecﬁ’rfa ARHICNICE W REHENCE SSS,?BH?&'[ fetﬂllleng)‘reck each two-character

conbi nat i on afigph Bhhrazedrds ehtdrédahd ®eford A i@ SRoke ifpulBighal id idéntifiBease whose
first two characters natches said two-character conbination is found,

di spl aﬁ'@éﬁ)ﬁa éﬁ@@fﬁt@%fﬁuﬂ iselectign listouhiel cpmwrises a predefinedusmler ddisdtden on use
freque sone words or
phr asesrm C\)'/{%[ gﬁ?ﬁﬂl @?d étre g%ttﬁéég%%}%:og@?%béw_b%ﬁggg& er conbination
are found, dssfleguesey of e:hﬂrrcatﬁramter insthe aecand défaattilief) ifl nstoritextaals equence

determ ned by: 32 prioritizi a mat chin chracter ose corre

Fwo. chaPRLPRHP BEtHReRAe ShArAe el PR B RCGh I Se508 BT Shmt i ng
char actgh pahsigolishedr &@pondi ng two-character conbination has no natching

wor ds or phrases; pr|0r|t|2| ng all matching characters based on use

frequency ofcortgxtual associatinsnvi u@omr:zimha;aot@rmfbe ssrpad defauiidist.

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 to:

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 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 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, display said character list as a selection list in a sequence

determined by:
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prioritizing all non-matchi ng characters based on use frequency of each
non- mat chi ng character. 19. The apparatus of Claim1l, wherein said at |east
one program further causes the processor to: concurrently with a stroke

i nput signal being identified, display a nunmeric 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 nuneric
or iconic representation of said character entered. 20. A nethod for text
entry conprising the steps of: providing a database including a multiplicity
of characters an8"PdliZiRgaMMaichig cr@ﬁaé}t%rgw@?sq Eﬁrf?%o“pmg&%‘fhgadﬂdﬁhcl udi ng:

(1) a RicRARARION RRMaRAH WSﬂfsi&Lbrﬁésésoowr%eﬁorQ]Enat&ﬁ Ehirdefdr wHosekes of the

gi ven character or order of stroke categories of constituent strokes of the
gi ven cleaiespording (W9-chaaptermombinaticiehamna matefyey words ar phnaske i nput si gnal

representative of_.ong . Lol i cat i each said
stroke input si gkggﬁﬁﬂﬁéamagé@@tcgéa%ﬁrﬁ%§Q%$éhg4§§r{%e@%ﬁ§g§8hgg?h a joystick
used arboirnégpbndiﬁghmmﬁ?iﬁgp\md or @hfager aa@ssor which is further coupled to the
dat abase and a di spl ay device; responsive to receiving a first stroke input
signal , displayi REOH!IZING 3fl neptraaichihe ghakactens baged Qndésa beayensy oheaph ay area

of the (s ; ' aid first selection list conprising a nunber of
nost frrfegéﬁr@ht ;ﬁbﬁc\éﬂeégs%tﬁzracters that start with a stroke of the category
represented by the first stroke input signal; if the user chooses to enter
any ch er_ fromsaid first selection list, displayin sai d chosen

char act i TR appagalis At Ciam, P ypieieaitat hhSing BN ditheridSeg e S5

di spl ayiragessopfond sel ection |ist when a second stroke is identified, said
second selection list conprising a nunber of npst frequently used

char act ers toeREUTsRHbrWithg stroke imaut signakbeipgiidrlifiegedisplay & NWACESOR 0 or der

start %&“c ?ep%éémgtic% of ttf\% s(’fr%rkgqgﬁr)ésented 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. A method for text entry comprising the steps of:

providing a database including a multiplicity of characters and for each given
character further information including: (1) a predetermined specification as to order of
constituent strokes of the given character or order of stroke categories of constituent
strokes of the given character, (2) frequency of use data;

receiving a stroke input signal representative of one of multiple predefined stroke
categories, each 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 the
database and a display device;

responsive to receiving a first stroke input signal, displaying a first selection list in
a selection list display area of the display device, said first selection list comprising a
number of most frequently used characters that start with a stroke of the category
represented by the first stroke input signal;

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

said chosen character in a text display area of the display device; otherwise,
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represented by the first stroke input signal followed by a stroke of the
category represented by the second stroke input signal; if the user chooses
to enter any character from said second selection |list, displaying said
chosen character in said text display area; otherw se, displaying a third
selection list when a third stroke input signal is received, said third
selection list conprising a nunber of nobst frequently used characters that
according to the predeternined specification as to order start mﬁth a stroke

of the cate rese by t first stro I nput | Si owed by a
ot ok of i FISMRYng B s Seleptort i e sScandtiraens iastia saif ecarer
foll 0W%@léé¥oﬁ||§ttédh|ﬂ§9n§i’rﬁg b it @ Aokt fréé@érﬁ%”ﬁe@dcr’@faétaﬁs tthat éébo‘i&uh@‘f@ i nput
S|gnal if the user chooses to enter any character in said third selection

list, dhepredaterminedspediication asHaraiderstait witha trelescef t@eg@n%pw ca:
h
gfaxte r‘é\"trégresgﬁt%tgutﬁﬂhg?léént%tr%'kggﬂggx}{ s?ﬁ;{él‘?ﬁ{nﬁz,%ég, lﬁ%%)éséftsthg ﬁbl??ndl ng to a

char actreprebentedssy thersexons etreké Inpot bigaal; 21. The nethod of O aim 20
wher ei n sai ddEr edefi ned stroke categories jnclude horiz nt al stroke,

vertical st fidR® USpphiogssstp gpterdnyicaaraateifom said sreoddisslectiondigt any stroke
ot her tdigHaitls shitt'chosb ChafiigR ShRSexPispld 8rdlR fttwile, Gl ai m 20, wher ei n

sai d joystick® conprises at st one notion’ representing a signal for
sel ecting adispaying athifd sefeation ket vawinc theldestrokennputsignat & rethiyedesaidd of

2 o1 ondfd BReERiTst R BBt ROmbar B b 8Str s T bl el o ca. - 24,

The netdeedrdirig @ thkprédetenhipiedispesificatioroasto @Jdef:@mrwmea stlokk @RfHe One notion
representl ng a signal for deleti n% a character entered. 34 25. The net hod of
1

d ai m Zoteggherenrasesded by dhe first istrake mpat sigpal fgiewed bY destrake efthe eategoryone
7L o JEPREEBRS DRt oAl SRR B nBcIAReE9SSSRe g cTtoRPt 100 O
represented by the third stroke input signal;
if the user chooses to enter any character in said third selection list, displaying
said chosen character in said text display area; otherwise,
continuing to display a next selection list corresponding to a next stroke input

signal added until the user chooses to enter any character from said next selection list.
21. The method of Claim 20, wherein said predefined stroke categories include
horizontal stroke, vertical stroke, left falling stroke, right failing stroke, and any stroke

other than the first four categories.

22. The method of Claim 20, wherein said joystick comprises at least one motion
representing a signal for selecting a character from any of said selection list.

23. The method of Claim 20, wherein said joystick comprises at least one motion

representing a signal for entering a chosen character into said text display area.

24. The method of Claim 20, wherein said joystick comprises at least one motion

representing a signal for deleting a character entered.
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27. The nmethod of C aim 20, further conprising the steps of: noving 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 nmenber; and pl acing
the selected character in said text display area in response to a signa
representing the user's action to enter the selected character, said action
to enter_ bein either a button pressing or a predefined nption of sai
ThRtsth

| i ng, | d
j oysti og 9 Caie £ orrelysaid igytigiven f tenussnto Ogfianal 1ease s a
bi t 18D dr ABNOrP RARES Mg/ dtasR BkeBliBBIEY tredifdsdopan the space of a

character displayed In selection I'ist 'display area. 29. The nethod of
Claim 27, further conprising the step of: automatically selecting the first

Furt hor2%dB/aheg o Rabth 2 BHCRl it Byt s anoP B @it on 1 'sc ber ore

any stroke input signal is identified or after a punctuation mark or a
character _is entered, said default selection |ist conprising the first ten
nost f r&qUdstmethad &f Clailr A@.tfurtBer comprisieg thersiels 8f O ai m 30, wherein before

any stroke ghgn ai\ﬁ%da‘fl‘é?éiotléﬁgdgéir Eﬁéraéterﬂ’r‘gﬁgw éiﬁ@ef@‘éfign!iét gt ered,
further conprising the step of: displaying sald default selection list in a
first defleniing teedasinabchdracterirsrdspsase tma signabepnesendingdbe bsetsactaneo i n

Sent encS g s e SreesSh, 5310 Sehionigselket bPnel T S G BRI AR at el y
after aprébéﬁr%&rﬁbtiéﬁpﬁﬁiép@}iﬁcﬁHérﬁl%r; af@nprising the steps of: appending

each character in said default selection |list to said entered character to
make a two- dieging the selectdd gharagter 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 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:

auiomatically selecting the first character in any of said selection list.

30. The method of Claim 20, further comprising 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 comprising

the first ten most frequently used characters.

31. The method of Claim 30, wherein before any stroke signal is identified or after a
punctuation mark is entered, further comprising the step of:
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
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checki ng each two-character conbination against the database; if no word or
phrase whose first two characters nmatches each two-character conbination is
found, displaying said default selection list in a second 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 |ist
in a sequence determned by: prioritizing a matching character whose
correspondi ng two-character conbi nati on has matchi ng words or phrases over
a non- AABEGteIPIehseienes onhalkeenteBee espondi ng t wo- charact er conbi nati on has
no mat ching words or phrases; prioritizing all matching characters based on
use frequency of each corresponding matching word or phrase; and

pri ori t32ziThg ra¢thod of Ciaitc 30, vgherhirianediatetyaaftat aocharaetef iscepteredy fusthegach
non- mat chi ng.character. . 33. The nethod of C aim 20, further conprising the
st eps cﬁo.mpd%f'}gr © ?/pss?froke input signal is identified or inmmediately after

a punct uat i GppeR@inY dathhaedictér in@asPderdlingeclion ét 16 ehrténter @lraqer | 1 st
whi ch includes a predefined nunber of characters that are nost frequently

used adotmMrkera pue-chamaciRicoOmbmatipnsent ence or a hal f-sentence in a sequence
b d -1 | S bef
ased on ”S%hgélﬁﬂgfegﬁl)ftw@-é:h?f%c?%r?’b?ﬁtaﬁétg{naﬁalﬁﬁttﬁé ﬁgta%(%ga efore a next

stroke input Srgn s 1 ng a secon efault selection
l'i st whi ch iifrd wdesomphrase efhiosedirstiwbethacdctemshatches gaemtwe-chamdterhar act er s,

t he sequence .of which, being.base : .36 use frequency of .each character in
the sedomIRRIRRIF oYY ERHHYRG Sadmetay L sriecton I o ShEoh dF RUL om e
char act\ghicle i 94Rd SH'dsM¥qGetyasiiedichicRaldiersA sancustahifYbiectioblist; ah be
establ i shed, or contextual association value of each character 1n the second
def aul t | i stif some words or phrases whose first two characters matches said two-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 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.

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

before any stroke input signal is identified or immediately after a punctuation
mark is entered, displaying a first default selection list which includes a predefined
numbe_r of characters that are most frequently used as the first character of a sentence
ora h.élf-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 a predefined number of most

frequently used characters, the sequence of which being based on:
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34. The nethod of Caim 20, wherein in response to a stroke input signal
representing a stroke added, further conprising the steps of: obtaining a
character list conprising ten nost frequently used characters that satisfy
t he stroke ordi nal nunber and the correspondi ng stroke category of said
stroke added, and the stroke ordi nal nunbers and the correspondi ng stroke
categories of all strokes previously added; appendi ng each character in
sai d character list to the last character entered to nake a two-character

comnbi nati on; eckin ch two-char acter co tron agai nst, s at | east
one dat abaseuse qu%é‘%V\B?ﬁagF mﬁ"f‘tﬁa&%é HB& %“S&H P%GP@tr%ﬁﬁgtches sai d
two-c h%Péi'bﬂéhrp%'fﬂ?éé\ﬂh@éhdr§ctfaptlﬂtéredjbﬁd’ bﬁ¥ cASrazfdrdn RERESEIRI defadit lids a
selection list in a sequence based on use Trequency of each character in

sai d cheamue estaplished, ahd i f sone words or phrases whose first two characters

mat ches Sa'gq t&é\a{s%@s{.on QQIWQ'O'?@%F?% %ter(?r‘tjﬂ% %ﬂo?t@loae\fét'ﬂg sl d character

list as a s |on a Sequence prrorr 'zing a
mat chi ng character whose correspondlng tmo character conbi nati on has
mat chi n non- mat chi ng chggacter whose correspondi ng

ses_gve
vo- ChaPh s e B o A Gh 2 e aisiT B ERPHEP UG AT GHS (DRRLSEa TRPISBPTETGAng ol |
mat chi r'ﬁrdk‘éado%‘éhefu‘ﬂh*é?%ﬁ'\pﬂ@rnﬁ?tﬁefsfé‘ﬁl%ﬁncy of each correspondi ng matching

word or phrase; and prioritizing a non- mat chi ng characters based on use
f requency ofobéaioing soharaates Htsmyrnrbmmtemrmosis*requeatlwsad@harao@ra|trmat20

bei ng. 1 RD] Fiectiroks ARy FRie anfans Eonesbantin 2 Gheddf ol B s Bkl T

stroke #dyudeanrdtiessipykes eidinal huateers Bpdthescanedponding strokesategdrizgtdfialivi th a
char actSetrokl%giprrlgwglhsthegggeén said text display area, displaying a
appending each character in said character list to the last character 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 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:
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;
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.

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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nuneric or iconic representation of said character entered. 36. A conputer
usabl e nedi um contai ning instructions in conputer readable formfor

carrying out a process for Chinese text entry, said process conprising the
steps of: providing a database including a multiplicity of characters and
for each given character further information including: (1) a predeterm ned
specification as to order of constituent strokes of the given character or
order of stroke categories of constituent strokes of the given character,
(2) frequency of use data; receiving a stroke input signal representative of

one of rmult id%'neuﬁéﬁ%itﬁ%dcr%@&gﬁ%esﬁgbﬁ@éa ]ﬁ'ﬁsaiaﬁ‘éﬂ oﬁé_m@ksréaoewpna@iml

bei ng associated wt'h a predefine tion of a joystick used an I'nput

devi ce uwoglicor iconig represestabon wifsaid dhardalen ¢rderesdoupl ed to the dat abase and
a display device; responsive to receiving a first stroke input signal,
displaying a first selection list in a selection list display area of the

di spl ay3gigvesraputeaudalblersédieml eitaininglinsttuctionpin somputer réadads fodin fapst
frequently used characters that start with a stroke of the category
r epr eseFRIBINGYUkBrocesS fordehinree terbaptry sgithprocess camp(sivg thasipeoft o enter

any charact f‘f)’rO\f/iBﬂl té%%t%bfa'éé Hclﬁﬁ@?%lﬂgplg%itztof cHASRIY bRE foséddh Ghasen

character in ate splay area © pl ay device; otherwse,

di spl ay¢hagactestucibedindeinsationdncluding: () erpradstecnimddstpesificatiomas teoeslof | s

recei ved, .sai con election |ist conprisi,ng a nunber qf nost frequently

ised oresibBRlsFaE ot B8 oRENRret St BLE kel s leoBRTRnES T o

order sétaskies\f the giveh chictr, (d)drequahPerf yse @tesented by the first stroke

i nput signal followed by a stroke of the category represented by the second
P

stroke i nputfeggiyingla strgke inputisignaldrpiesentative hoae ohmpyltig perdediped stake ai d

second o] a e A spl avd g Sal . : i ' ext

i spl ay e 51ees Batstioke ifiRRidhd BRRUSRCHRRAE AR B flod Aol BT
stroke jopgtick usedraml inpst deades vadghled o a pradeissor whickds fusthel icotipledtpthesi ng a
nunber (?f nost _fre uentlg used characters that according to the

pr edet Y3PRRIE AL HIPI2Y ¥QHCes to order start with a stroke of the

responsive to receiving a first stroke input signal, displaying a first selection list in
a selection list display area of the display device, said first selection list comprising a
number of most frequently used characters that start with a stroke of the category
represented by the first stroke input signal;

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

displaying a second selection list when a second stroke input signal is received,
said second selection list comprising a number of most frequently used characters that
according to the predetermined specification as to order start with a stroke of the
category represented by the first stroke input signali followed by a stroke of the category
represented by the second stroke input signal;

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 input signal is received, said
third selection list comprising a number of most frequently used characters that
according to the predetermined specification as to order start with a stroke of the

category represented by the first stroke input signal followed by a stroke of the category
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category represented by the first stroke input signal foll owed by a stroke
of the category 38 represented by the second stroke input signal foll owed by
a stroke of the category represented by the third stroke input signal; if
t he user chooses to enter any character in said third selection I|ist,
di splaying said chosen character in said text display area; otherw se,
continuing to display a next selection list corresponding to a next stroke
i nput signal added until the user chooses to enter any character from said
next selection list. 37. The conputer usable nedium of C aim 36, wherein

sai d firefardyeﬂcaiwm Sddopli&stroka e tsigal folelved dyhwsirgkedfthe Satetopy verti cal
stroke, left falling stroke, right falling stroke, and any stroke other

than t HePresested by thecthird ghokednpusigmake conput er usabl e medi um of d ai m 36,
wher ei n sai ds QY Sl égg)@i ot 4 asi gnal
for selecti ﬂgihg l%}t?;?g?:?er r‘%?né%ny %Ifﬁ?é%t%%S'%lgﬁnfog%l%?gnﬁ%?%%ﬂ%@g conput er
usabl e smdichosest cl@racter Bbsaidhextalisplapamaj otherwisk, conpri ses at | east one

notion representing.a signal for entering a chosen character into said text

display ar 2MAYNS A gReRa Nk sRgeion LR ERRRNOEIoR Aext SRkPdmitea o

j oysti cégralaRided emtibthel |RRS Cho 88 taRLNtE areEHRaGBE fridh £hi§ heRBdelédtondrt.eting a
character entered. 41. The conputer usabl'e nmedium of C aim 36, wherein said

joystick enables the user to define at |east one notion representing a task

execut 42 . | f i m 36,
wher o nL o stigBt BERTE Moahpof Elfint STRMGESAT e ekl etk 1L 0P,
medi um cdte§driasnnBlade thorikbstal stooke;, veiticgl $thukes teffpfalling strokevrigiy failing strake,cue

over a desired character i of said selection list for selecting the
desi r ed®haphglrese ?ﬁeF @@&&H%ﬁ%&og %q%ﬁgﬁl'esr epresenting the user's action to
39 select the desired character, said action to select being either a button

pressi ng or a . _ ) o ) '
8. 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 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 processor.

42. The computer usable medium of Claim 36, wherein said joystick is an isometric

joystick.
43. The computer usable medium of Claim 36, 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
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predefined notion of said joystick nmenber; and 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
menber. 44. The conputer usable nmedium of C aim43, wherein said visual cue
is a bitmp in any shape and in any size not |arger than the space of a
character displayed in said selection list display area. 45. The conputer

bl d 4 f : t t |1
et oot 1P P desied ader s Atonio TRl bAfoibet b HdhireSgors o' Y

conput gjredetaieldemsBst BN Ad jc@'sﬁbﬁfh{é@nbéruéﬁd]er conprising the step of:
dlsplaylng a default selection |ist before any stroke input signal is

i dentified olacing te seleaipe chataciss ingai text displArARA BrrepRORSR torasignalai d
def aul t, ?F‘és@f{@r‘lgofh1 ussetr s%@‘BH'té'eH%r thd'Se ngf’eatcptagbtgp§él fé&mﬁHthehY r:ab? Ke any

char act'& uter usa rein

st r oke dihgnalbutten prdﬁmg ot a ¢redefimeti enotionpafreaidiplysiick members entered, further
conprising the step of: displaying said default selection list in a first
default sequence which is based on frequency of each character in said

def aul ta aheohfihtb Nadie it o AL AE: virireih safd gsasl Gl ig'a Brigpience or

hal f - sent enc . The conput er usable nmedium of C alm46, wherein
i medi @anylshagttand in aphsizecnelrlaiger than bespace of amarmem'srslan@d tnRaidt eps of :

appendl&?ecq@ﬁt}ﬁg{,}gbégt in said default selection |ist to said entered

char act d-charact er conbi nat i on; checki ng each two-character

conbi nati on agai nst the database; 40 if no word or phrase whose first two

char act erz_ mat ches each two-char ?]mt er caonbination is found, displaying said
I

def aul t43dIn8Compter ugablemediye 9 @'%@f‘ﬁ-’ul@“@%cﬁﬁ’m&”me&ﬁa?? ‘based on use
frequency ofy &ihicNg s@fdchhg the fikt EhalaERYid afPbesdit QBIdctish lisand

46. The computer usable medium of Claim 36, further comprising 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 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:
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:

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;

40



I f some words or phrases whose first two characters matches said
two-character conbination are found, displaying said default selection |ist
in a sequence determned by: prioritizing a matching character whose
correspondi ng two-character conbi nati on has matchi ng words or phrases over
a non-mat chi ng character whose correspondi ng two-character conbi nati on has
no mat ching 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- mat chi ngf abavoré ot phrak?. wHbse frshind charastel matahdis\eachftwolabamadiér, furt her
conprising the ste s of bef ore any stroke input si Is identified or

i mredi a?@%?'“é%'%fs UB@%FUQY'PS@"’"%&EU“ selertien g in éu%’ﬁpa?u Adgipull $8GUERCRIef aul t
sel ect \%ch'n'@ba%l:! Sﬁ‘ ub@‘ﬁé{ﬁ@@ﬁc@opé Hdr&cler ﬂ%ﬁ?@ﬂe%fult%&lﬁh%ﬁ ahgat are
nost frequently used as the fiTst character of a sentence or

hal f - sent enciésomeavardg ve pbraseasibserfirsistwof chagaciersymatehee isaig Moacnlmra@er S
entered_and. before X roke i.n igpal. s jdentified spl ayi ng a
cecond Ganpaiodare fupgndie b Misaid Betault sHERligh Fstiet arkisRre gt Tine
frequenpy:y used characters, the sequence of which being based on: use
frequency of each character in the second default list, if no contextual
rel ati onshi p bet iitizing &Mt eharaeter é@‘%ﬁ&%[ﬁ?p%'ﬁgi&’t’%’ﬁh?rﬁcieﬁe second

def aul t f h
char act &7 Rap R e AT I Oy pRiasE R Bt LB e R b A o7
Cl ai m 36orredpoinding two-ches actes eornbinatieh hakaoimamhmgsmgldalorrphmment ing a
troke added, furth t bt ' t l'i st
Compr i ng- e R R oA AR b s PRt B AR ke
or di nal coweRRhdmChbitRingPbREOIPHIASE aiidr oke category of said stroke 41

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:

before any stroke input signal is identified or immediately after a punctuation
mark is entered, displaying a first default selection list which includes a predefined
number of 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 a predefined number of most
frequently used characters, the sequence of which being based on:

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.

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:
obtaining a character list comprising ten most frequently used characters that

satisfy the stroke ordinal number and the corresponding stroke category of said stroke
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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 |ast character entered to neake a two-character
conbi nati on; checki ng each two-character conbinati on agai nst said at |east
one database; if no word or phrase whose first two characters matches said
two-character conbination 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 jf so wor ds .or phrases. whose first two . characters
Tt cho el e HiRKe orcinal BUFERS P0G e TG SPORA NIHOKE SASAPrER o A har act er

l'i st asstrpkaglppslib@ly higéd:i n @ sequence determned by: prioritizing a
mat chi ng character whose correspondi ng two-character conbination has
mat chi ng worappepdingreashahasacier ia saihcharacter figt tolihe tast sharaistasentered tespondi ng

tvvo-ch%gﬁ%grmgpcrﬁ‘gt&g%i(gd&n@ﬁgﬂm mat chi ng words or phrases; prioritizing all

mat chi ng char acter se frequency of each correspondi ng matching

word or phr aheckiag@aghitwbidhiarzacier @drhbingtiormagaihstrgid btleast eisditabaske;on use
frequency of_  each  non-nmatching character. 51. The conputer usabl e nedi um of

d aim 36, fdfr’_ﬂ%)é’PQBhB’ﬂri%?_rYﬂ‘qs é‘?r§ttt¥é’ﬁs°r@f?‘°t?r@dﬂ€ F§ﬁ?_dy“"(f9i“f*}?r§°t§f roke input
si gnal é&hﬂﬁaﬂi&?i@tfbﬂh@%sﬂéﬁﬁ %&id'lgka?aéléf@t 'a%_aoéel?c'_:tﬁ}?\rr:l il §RE§E&HeAL | ON Of

I
the stroke represented by said stroke input signa . and concurrently with a
char acthasedeimgseciequentyiaf eagh ¢haracterdn spidashasacier lisli apd ayi ng a  nuneric or

i conic reprege | f i haracter, entere 2. An rat us f t ext
ent 1y conpr | CRADE Wt BLoRes SRR B Sleats Mot SRR iy ' Cic
pr oduci egnisinaticiaecfoah@ddispiapkg satbtharattenndt dsepseisetdr Ng ivaseqliefte
predefined stroke categories; a processor coupled to said joystick;
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;
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.

52. An apparatus for text entry comprising:
a joystick operable in at least P number of motions, each producing an
associated stroke input signal representing one of P predefined stroke categories;
a processor coupled to said joystick;
coupled to the processor, at least one database including a multiplicity of

characters and for each character further information including: (1) a predetermined
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coupled to the processor, at |east one database including a nultiplicity of
characters and for each character further information including: (1) a
predeterm ned 42 specification as to order of constituent strokes of the
gi ven character or order of stroke categories of constituent strokes of the
gi ven character, (2) frequency of use data; an output nenber coupled to said
processor, said output nenber conprising a text display area and a
selection |ist display area; wherein the processor is programmed to perform
onsive to.receivin tro
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category repieseiRubmepjbareoupleddo seid plosessqiusaidiogirut membeneonersingAooses
to ent e{eﬁggpéefagfgrggtaﬁa_aggﬁqér(}(ttotﬁgis%ﬁya@yaqga.seI ection list, displaying said

chosen C I'n’sai I'splray "area; otherw se, upon receipt of each
further strokkereipthie frogessor issbegearaniedttalpedbrii operatioaw coinmisimgke i nput
signal s have been entered so far, consulting the database . .to jdentify a
number of most. frESRRNYSQSSANEISS SHoks DPURSANaLTQp g [aVtieh I SRIRNAT A od
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satisfying the following criteria: 1st X strokes of ‘the’character
accor di ng t ochanectgrscihet acedrding te plee pradetarmimediepecifiqatiop @spgaiorder shard witb- one
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chosen char a¥i8RIAYING spikchesen charagenip saidiext gisplay area; otherwise,
upon receipt of each further stroke input signal, where a total of X

number of stroke input signals have been entered so far, consuiting the
database to identify a number of most frequently used characters, and
displaying the identified characters, where the identifying operation
comprises finding characters satisfying the following criteria: if the first X
strokes of the character according to the predetermined specification were
to be paired one-to-one with the X stroke input signals arranged according
to stroke input signal order, each stroke would occur under the stroke
category represented by the stroke’s paired stroke input signal;

responsive to the user choosing to enter a character from one of
the further selection lists, displaying the chosen character in the text

display area.
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