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I nventi OnA-!“_J(_Nﬁ/é]Yﬁ The invention r_ell_at es generally to re uced”&'teii?ggard-
- systens, and nore specifically to reduced keyboard systens using i

wor d- | evel di sanbiguation to resolve 5 anbi guous keystrokes.

Background of the Invention For many years, portable conputers

have been getting smaller and snaller. The principal size-limting

conponent .in the effort to produce a snmaller portable conput er has

been the keyboard. If standard typewiter-size keys are used, the 10
portabl e conputer nust be at |east as |arge as the keyboard. Mniature
keyboar ds have been used on portable conputers, but the miniature
keyboard keys have been found to be too small to be easily or quickly .
mani pul ated by a user. I ncorporating a full-size keyboard in a
portabl e conputer also hinders true portabl e use of the conputer. Most
portabl e conputers cannot be operated without 15 placing the conputer on a
flat work surface to allow the user to type with both hands. A user
cannot easily use a portable conputer while standing or noving. In the

| at est generation of small portable conputers, called Personal Digital
Assi stants (PDAs), conpani es have attenpted to address this probl em by
I ncorporating handwiting recognition software in the PDA. A user may
directly enter text by witing on a 20 touch-sensitive panel or screen.
This handwitten text is then converted by the recogni tion software

into digital dat awhe#wﬁﬂémmgmm m@§¥§ﬁmhat

printing or witing wth a pen IS 1n general sl ower n"typing, the
accuracy and - Field of the Invention

The invention relates generally to reduced keyboard systefns, and more
specifically to reduced keyboard systems using word-level disambiguation to resolve
5 ambiguous keystrokes. :
Background of the Inventio

For many years, portable computers have been getting smaller and smaller.

The principal size-limiting component in the effort to produce a smaller portable

computer has been the keyboard. If standard typewriter-size keys are used, the

10  portable computer must be at least as large as the keyboard. Miniature keyboards

have been used on portable computers, but the miniature keyboard keys have been
found to be too small to be easily or quickly manipulated by a user.

Incorporating a full-size keyboard in a portable computer also hinders true

portable use of the computer. Most portable computers cannot be operated without

15 placing the éomputer on a flat work surface to allow the user to type with both hands.

A user cannot easily use a portable computer while standing or moving. In the latest

generation of small portable computers, called Personal Digital Assistants (PDAs),

companies have attempted to address this problem by incorporating handwriting

recognition software in the PDA. A user may directly enter text by writing-on a

20  touch-sensitive panel or screen. This handwritten text is then converted by the

recognition software into digital data. Unfortunately, in addition to the fact that

printing or writing with a pen is in general slower than typing, the accuracy and

speed of the handwriting recognition software has to date been less than satisfactory.

To make matters worse, today’s handheld computing devices which require text



speed of the handwiting recognition software has to date been | ess than
sati sfactory. To make matters worse, today's handheld conmputing «

devi ces whi ire text WO 98/ 33111 _
PCT/ US98/ 0 ?{';’HH _I’E:I’IUS98/0130-7
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Samples," published in the Journal of the International Society for Augmentative and
25  Altemative Communication by John L. Arott and Muhammad Y. Javad (hereinafter
the “Amott(article“). The Arnott article notes that the majority of disambiguation
approaches employ known statistics of character sequences in the relevant language
to resolve character ambiguity in a given context. That is, existing disambiguating
systems statistically analyze ambiguous keystroke groupings as they are being
30 entered by a user to determine the appropriate interpretation of the keystrokes. The
'Amnott article also notes that several disambiguating systems have attempted to use
word-level disambiguation to decode text from a reduced keyboard. Word-level
disambiguation disambiguates entire words by comparing the sequence of received
keystrokes with possible matches in a dictionary after the receipt of an unambiguous
35  character signifying the end of the word. The Arnott article discusses many of the




di sanmbi guati on di sanbi guates entire words by conparing the sequence of
recejved - keystrokes with possible matches in a dictionary after the
recel pt of wamesm3afbi guous 35 .character signifying the end ®cCTsssmssd. The
Arnott article discusses many of the -3- di sadvant ages of
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challenging problem. As noted in the discussion above, satisfactory solutions. that

minimize the number of keystrokes required to enter a segment of text have failed to
25 achieve-ih_e necessary efficiencies for a reduced, disambiguating keyboard to be
acceptable for use in a portable computer. One challenge facing any application of
word-level disambiguation is providing sufficient feedback to the user about the
keystrokes being input. With an ordinary typewriter or word processor, each
keystroke represents a unique character which can be displayed to the user as soon as
30 itis entered. But with word-level disambiguation this is often not possible, since
each keystroke represents multiple characters, and any sequence of keystrokes may
match multiple words or word stems. This is especially a problem when the user
makes a spelling or keystroke error, since the user cannot be certain that an error has
occurred until the complete key sequence has been entered and the desired word fails
35 to appear. Moreover, recent publications have taught away from using word-level
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30 transmtted to a renote dictionary database. The database is searched

to locate a word or words that match the DTMF si gnal sequence and a «
si gnal that nts the nost comonly used nmatchin

transm ttedwbgg)éﬁts‘ and di spl ayed by th t el ecommuni cgﬁ I'ons (?zw ce.
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25  interpreted as a number and as one or more words. The alternative interpretations of

the keystroke sequence can also be provided to the user in the selection list.

In accordance with another aspect of the invention, the word interpretations
are presented in order of decreasing frequency of use, with the most commonly used
words presented first. Items in the selection list selected by pressing the Select key

30  one or more times. Keystrokes can be “undone” by pressing a BackSpace key.

In accordance with yet another aspect of the invention, the user presses a
Select key to delimit an entered keystroke sequence. After receiving the select key,
the disambiguating system selects the most frequently used word and adds the word
to the sentence being constructed. The select key also serves to generate a space

-
This Sheet Has B

™



makes a spelling or keystroke error, since the user cannot be certain that
an error has occurred unti | the conpl ete key sequence has been

ent er ed an@vbb%ﬁgﬁl red word fails 30 to appear. Mbdreover, PCHUSSS01307
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di sanbi guati on and have focused on character |evel disanbiguating
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i nput signal s that crrep to the ont ?tlo Adls(ﬁla ed keyboard

i mge in WHFEHE yp‘fsﬁ alp i“n&Pac stegpesd, kegbamdnet ) i s
associ at eddisarhbiguating sysieahhdsay dedicatesl "bha:uﬁa}‘siré‘acoepé’rkeydoantm anlahfayi n an
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ar r angenmenthesentenres benMIIIM?d wpaayrecsipt of thénexs symboli oy Obeltaetgr KGY stpke.

contacting the Bpidebiiandd witﬂ%hﬂ‘iﬁoth%g@ét%?&ﬁé’ﬁv&ﬁﬂ’ondﬁ% U nfal %I%EE gr- In

anot her arr angenent strok d una guous
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si mul t aneoghe sefeh.atWhend® ward Beletbdkia \thia Fashich ﬁﬁdﬂlb@ﬂttﬁi/atﬂﬂl @Pthe Se¥égtem Wi th

h kgystyoke bei t th rrb t f
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out put obt addingl a space. hiltembtively, ettoudgnghhelsmream aaywhenecaha_s themaohitheious
char act er 8@@%&&& Eé;‘l%o% §P9n"i‘ﬁ gelection 'lﬁngez ehBRp aéc é% “&dr?é!xtca“ be

used in a W var e {Ua "ons 'l}/hﬁ: uSers.
There are Warkebs in the selgctipn tlist esﬂqcanndﬁhabe 1@ gs acscrodling wi t h

respect tocérﬂttﬁrbtﬁt‘éh%nmhm& 1R REGHIBAAIS 18 dohifmly QsslE HeARI 6itb theyboard
devi ce er arrangenents In one preferred enbodi nent, nine

syrrbolf%ndd’lsBWéFreR’é sglegtion grouped in a three by-three-array al ong
with three to slma@dfﬂahc@m yep asothdr afspmb'fm mventxonkmxseﬂnﬁbwewc't hy of

letters angreS nts)ﬁr gsen%{a?eda Word rrlleiﬂe tot?tpsp {g)act tby dou%fé—fappmg tﬁ'e word. The

system then re-establishes the selection list in the same state as when the selected

word was generated. Alternatively, the text display caret, or editing cursor, may be

25" re-positioned by a single tap in the text area. Tapping the selection list area when it
is empty results in the system identifying the word object closest to the caret

position, and re-establishing the selection list for the word. The Select key can then

be activated to again move forward through the selection list, replacing the

previously generated word with other items from the selection list. The user may

30  also replace the double-tapped word simply by touching a different desired word in

the selection list. In yet another embodiment, after single or double-tapping a word

and re-establishing the selection list, repeated single taps on the word are interpreted

as activation’s of the Select key and replace the word with the next word in the list.
In accordance with yet another aspect of the invention, multiple
35 interpretations of the keystroke sequence are provided to the user in the selection list.




30 keystrokes on these keys (hereinafter the "data keys") are anbi guous.

A user may enter a keystroke sequence wherein each keystroke
correspond entry of one letter of a wor d. Bec gy L,dual
keystrokes%vaégs'%ﬁgl guous, the keystrokg sequence can potenhaHﬁ

match nore than one word wth the same nunber of letters.” The keystroke
sequence i s processed by vocabul ary nodul es which match the sequence to 35
correspondi ng stored words or other interpretations. Wrds that match the
sequence of keystrokes are presented to the user
in a sel ecThedeeystrgke sequerice mbyss! interpreted as forkdpg onoemote words, and these
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sel ect i*on an(;?e interpreted as awm%qéjn%grg “giﬁgzi‘gl o P‘E’gr OVI% &% t of
the inventsten, of han \&mompletEeWprdet aid @3saaswtem command. ’Imeeeentélaﬁle n order
of decreasipg f e 0 t 1 Sh..C

present ed Pt e?%rg{a%ﬁtfs %gé/ 5 ‘tﬂ%?alg%“%cp??se IBfln@t h%e %9&% %a‘fhhe

Sel ect keykeaystokerentered by theouser. nBheuser may. seleeyﬁmmdheslt@antebetermn’ramm by
pressing ?F}B?&Ksﬁﬁét‘iﬁeega)éct key a numbﬁeof times, or by QirB@RPIARRNE ﬂ%td%sﬂé&#

another a I nventi on user presses a ect key
to delilhi tinterpretation inthe solestiondist peagented an a jguchscreasicei vi ng t he sel ect key,

the di sambi guarjpngecsahedmwed| STt Snotthe® 23P&ck of S Uiehtivn, Us fbthvd € erter adds
(121204 ey g DO B bl S i ShSg ' <
PCT/ US98/ Orhliple-stroke specification method. In this method, a sequence of keystrokes is
interpreted as unambiguously .specifying a specific string of alphabetic characters by
15  requiring multiple presses on a key to identify which of the symbols on that key is
intended. A symbol may be unambiguously specified by pressing the key a number
of times equal to the order of appearance of that symbol on the key. For example, a
data key might contain three letters in a horizontal row, followed by a single digit.
The first letter in the row would be specified by a single keypress, the second letter
20 by two keypresses, the third letter by three keypresses, and the digit by four
keypresses. The multiple-stroke interpretation of each sequence of keystrokes is
therefore also' performed by the reduced keyboard disambiguating system and
automatically presented to the user in the selection list.

In accordance with yet another aspect of the present invention, the system
25  provides visual feedback to the user about the multiple-stroke interpretation of the
keystroke sequence being entered. This is accomplished by highlighting or otherwise
“visually indicating which of the symbols on the key being pressed has been selected

if the key sequence is interpreting as unambiguous multiple-stroke input.
In accordance with yet another aspect of the present invention, the letters on
30  each keytop are ordered from left to right in order of decreasing frequency, so that
the most frequently occurring letter is in the leftmost position. The invention, by
virtue of the ordering of letters on each key according to letter frequency, requires
fewer keystrokes for unambiguous multiple stroke data entry than when this data

entry is performed on a standard touch-tone keypad.



followi ng the selected word, i.e., the reduced keyboard di sanbi guati ng
system | automatically inserts the appropriate spaci ng between words.:
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presented to the user. If 5 the word presented to the user at the top of
the selection list is not the desired word, the user presses the
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PCT/ U3/ oc¥ipel and the selected key. Preferably, the dxrect-pomtmg method is ogly one of
the multiple interpretations simultaneously offered to the user for selection. '
In accordance with yet another aspect of the invention, unambiguous keys are
grouped into sets of adjacent keys, with each group representing a larger key which is
possibly ambiguous by virtue of including more than one underlying key. The result
30  is two keyboards, comprised of an ambiguous keyboard overlaid on an unambiguous
keyboard, on which each keystroke may be simultaneously interpreted as a keystroke
- on one of the overlaid keys, and as an unambiguous keystroke on one of the
underlying keys. In an alternate embodiment, a special key may be provided to
toggle between a keyboard layout based on a set of ambiguous data keys, and an
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a vocabulary module. The added words can then be typed using the standard method
25  of only one keystroke per letter. _
In accordance with still another aspect of the invention, the keys used for the
disambiguating system may be assigned to a unique, easily recognized gesture which
can be performed on a touch-sensitive surface with either a stylus or a fingertip.
Each gesture or stroke is then equivalent to pressing a key. Using gestures in this
30  manner may reduce the space required to implement the system as compared to the
.use of individual keys. This technique may be combined with stroke-based character
recognition systems currently offered on some handheld devices.
In accordance with still another aspect of the invention, words are stored in a
vocabulary module using a tree data structure. Words corresponding to a particular
35  keystroke sequence are constructed using the set of words and word stems associated
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PCT/ US98/ 01307 %: .
In accordance with still another aspect of the invention, the disambiguating
25  keyboard system can be used to edit and revise existing documents. For example, on

a small handheld two-way pager it can be used to reply to received e-mail, where the
reply is composed of the original message plus additional text added by the user.
When the system opens an existing document it automatically scans and parses the
. text objects in the document, and places these objects in a temporary dictionary
30 which makes each object immediately available in the system’s vocabulary, i.e.,
available for one keystroke per letter (ambiguous) spelling. If any of these temporary
vocabulary objects is used (i.e., spelled by the user and selected for output to the
current document), and the word is still present in the current document at the time
the document is closed, then the word is moved from the Temporary Vocabulary to a
35 permanent Custom Vocabulary storage where it remains available fo the user after
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25 -The foregoing aspects and many of the attendant advantages of this invention

will become more readily appreciated as the same becomes better understood by
reference to the following detailed description, when taken in conjunction with the
accompanying drawings, wherein:
- FIGURE 1A is a schematic view of a preferred embodiment of a portable
30 computer incorporating a reduced keyboard disambiguating system of the present
invention; '
FIGURES 1B-1E are schematic views of alternate embodiments of the
reduced keyboard in various modes of system operation; |
FIGURE2 is a hardware block diagram of the reduced keyboard
35 disambiguating system of FIGURE 1;
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PCT/ U8/ 01307 -FIGURE 10 is a flow chart of a subroutine for identifying objerts contained
in the vocabulary module; and .
FIGURE 11 is a flow chart of a preferred method for 1dent1fylng rules to
reduce ambiguity.

Detailed Description of the Preferred Embodiment

30 L System Construction and Basic Operation
With reference to FIGURE 1A a reduced keyboard disambiguating system 50

formed in accordance with the present invention is depicted incorporated in a
palmtop portable computer 52.  Portable computer 52 contains a reduced
keyboard 54 implemented on a touchscreen display 53. For purposes of this
35 application, the term "keyboard" is defined broadly to include any input device
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har i o el 962 Tolyled 452 TUDRERLS e cetileo T Hellig ooy St o

of FI GURE
PCT/ US98/ @llw information to the user. An upper text region 66 displays the text entered by

the user and serves as a buffer for text input and editing. A selection list region 70,
located below the text region, provides a list of words and other interpretations
25 correspoiiding to the keystroke sequence entered by a user. At the right-hand end of

the selection list region 70, a special region 72 is designated for displaying the
unambiguous spelling interpretation of the current keystroke sequence. As will be
described in additional detail below, the selection list region 70 aids the user in
resolving the ambiguity in the entered keystrokes.

30 ~ A block diagram of the reduced keyboard disambiguating system hardware is -
provided in FIGURE2. The keyboard 54 and the display 53 are coupled to a
processor 100 through appropriate interfacing circuitry. A speaker 102 is also

. coupled to the processor. The processor 100 receives input from the keyboard, and
manages all output to the display and speaker. Processor 100 is coupled to a
35 memory 104. The memory includes a combination of temporary storage media, such



-11- FIGURE 3 is a flow chart of a preferred enbodi nent
di sabi guati ng software for a reduced keyboard di sanbi guati ng system
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mode of the P keyboard di sanbi gugd.i ng system 5 FIGURE 4B is

a perspective view of an alternate enbodi nent of a reduced keyboar d

di sanbi guati ng system : " FI GURES 5A-5K are schematic views of the
preferred enbodi nent of the reduced keyboard di sambi guating system
during representative use,; FIGURE 6A is a schematic view of a
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cont ai ned R@nﬁiﬁﬁgweq%lmnm YAUﬂiBerduce’dnKhyboard disambigudtifg¥stehl 50s a
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a 1pal fresghe puxpapescofdbisgsiia su@:z each ¢age keyywill be idemtified by the sym
reduced  jn tHeCocR@R TowWOSK thETlaf RS €! Ofmc't RHERAGHCAR HpeP ety dmd ke qr

F gr Pﬁi?ﬁdggﬁfgﬁﬂgﬁp ldgzgf? bl \?eaxgnlﬂ%ple meamngs, Héysgeﬁlebse%agncels greda%ﬁxggg soadly
to their meaning. As the user enters data, the various keystroke interpretations are
therefore displayed in multiple regions on the display to aid the user in resolving any

20 ambiguity. A selection list 76 of possible interpretations of the entered keystrokes is
provided to the user in the selection list region 70. The first entry 78 in the selection
list is selected as a default interpretation and displayed in the text region 66 at an
insertion point 88. In the preferred embodiment, this entry is displayed with a solid-
line box drawn around it both in the selection list 76 and at the insertion point 88.

25  The formatting establishes a visual relationship between the insertion point object
and the selection list, and signifies that this object is implicitly selected by virtue of .
being the most frequently occurring object in the current selection list.

The selection list 76 of the possible interpretations of the entered keystrokes
may be ordered in a number of ways. In a normal mode of operation, the keystrokes

30 are initially interpreted as the entry of letters to spell a word (hereinafter the "word
interpretation"). Entries 78, 79, and 80 in the selection list are therefore words that
correspond to the entered keystroke sequence, with the entries ordered so that the
most common word corresponding to the keystrbke sequence is listed first. For
example, as shown in FIGURE 1A, a keystroke sequence ABC, GHI, and DEF has

35 been entered by a user. As keys are entered, a vocabulary module look-up is
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S ucﬂlsemon point as the choice of the user, the surrounding box disappears completely
and the word is redisplayed in normal text without special formatting.

If the first entry in the selection list is not the desired interpretation of the

keystroke sequence, the user may step through the items in the selection list by

30 repeatedly pressing the Select key 60. For each press of the Select key, the next entry

in the selection list is boxed with dotted lines, and a copy of the entry provisionally

copied to the insertion point (replacing the previously provisionally posted word) and

boxed with dotted lines. Provisionally posting the next entry to the text region

allows the user to maintain their attention on the text region without having to refer

35 to the selection list. At the user’s option, the system can also be configured such
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30  and displayed to the user as a list of words.
For example, the keystroke sequence is interpreted in terms of the word stems
corresponding to possible valid sequences of letters that a user may be entering
(hereinafter the "stem interpretation"). Unlike word interpretations, word stems are
incomplete words. By indicating the possible interpretations of the last keystrokes,

35  the word stems allow the user to easily confirm that the correct keystrokes have been
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advantageous to visual display to the user which letter is selected. This can be done
by highlighting the region in which the selected key is located. In addition, the user

- can slide his finger over the key until the proper region is highlighted, thus ensuring
30 that the corrected letter is selected. Upon lifting his finger, the highlighted letter or
region is selected. The example shown in FIGURE 1A is based on the assumption
that each key was tapped near its center, resulting in the direct-pointing interpretation
“bhe” (the character string formed by the characters in the centers of the three keys
ABC GHI DEF) being displayed as entry 83 in region 72 of the selection list region
35 70. : '
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i ndi vi dual thkec;am kexe §6 ds dlefiagd tasmmbxguousle'emdemayelo'osmxfﬂnsewmle
inter pret iR di itnAts*kﬁoﬂh?ﬁ FIG@ﬂErﬁ!‘]“{ﬁ@f’acE@dme&ﬂtake s 56 &hd TR ﬁEﬁt' ng

S Vo) U S, Loy AR RE s L L i e

i nterpr et eftflaét the diftbrelit Sklay axytel@rétalddsein tisie imcdd. dn lthis expliciviNaeric mode
quence i nter

F | e keyst [ f th

Crem T Sach a7 THIRG To B HERRRpiding Aot fiel it iRy

user may bte thattextianep at msem(nhpomt 8&f tFurthetpores inethis wqﬂmptrNumbnorﬂk)de UnI i ke
dint t d et t

1o oL el AR o BITh D, O Brmerre 2 ARPITSS B G sePclil) oot 70

al | ow he digs arccimplianepuly ayailable. Heurtheraorso pheagver thestystsreis inamodeen

such as this exphclt Numeric mode in which a keystroke on one of the data keys 56

p

—

results in the selection of an unambiguous character which is to be output to the text
area, any object in the selection list which is implicitly or explicitly selected at the
~ time of the keystroke is first output to the text area at the insertion point 88.

30 The operation of the reduced keyboard disambiguating system is governed by
the disambiguation software 108. FIGURE 3 is a flow chart of a main routine of the
disambiguation software that generates a selection list to aid the user in
disambiguating ambiguous keystroke sequences. At a block 150, the system waits to
receive a keystroke from the keyboard 54. At a decision block 151, a test is made to

35  determine if the received keystroke is a mode selection key. If so, at a block 172 the
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ent ered, b(;skg‘?dme typi ng when his or her attention has bﬁ@gﬁﬁsﬁ%&ed |n

the m ddI e the word. As shown_jan FI GURE 1A, the keys seguence
ABC GH DEF has been |nterpret ed as formng the vaI Id stens "che"
(leading to the words "check" ; "cheer", etc.) and "ahe" (leading to

t he words "ahead", "ahent, etc.‘).' The stem 5 interpretations are

therefore provided as entries 81 and 82 in the selection |ist.
Pr ef er abl ysystdnes@s eﬂagmieldina@tthe cwnent systers arddedA g degision dplack 178ea testrposite

frequency i magdly higmss lpiheaggsteppﬁ@g@h%s kg Rt B alioge o aped from

each stem It on S on

nunmber andk%@m@rmrﬁdmmmﬂpwﬂs to reflect thegcrarany smste@umndentlf ibleck; bSbe
di spl ayed detyrmtifesS@E ke sQH)kQYs ﬁd’t% IH&% sel&foh |k@§' RS R al@ems'iél?mock 152 a

|nterpr tations o] In t rret exa St ens
" bi f* 18t 13 mp r&% BB‘*’FW&%@?’E%WF%&YS& els e el ﬂé%Ydﬁ%éhﬁt lsethHekfavor d
"cider"), Bnibt'the Belect key, tradit rdecxkxontumkv\mda tbstasl maab to deteemiifet 1f&1wwn

Wh listi I Nt I h

o tted 1 £ 5aee B e ] et shaeral meds suwhlzS (BF ptieit Npedié moagy 5f,, ' °
t he sel ect sopratl desision\blnckt 166 sttesh lsspanfurmbédo dawm!m if ahype provisiohally

cor reSPO”déé’&técPittf etnrt ﬁf’th%@@&ﬁé’lcég Lavé ) ll%li Do Pty fépﬁlséc S@QPW t hat

t he ger wor I'S word as elr em Stem
i nt er ptbt atdis 0‘1'51311t %w@et%ed%% glo at hlock s 48, bthec explicithicheraeternt t he

g orr eCEj k eysrtdspbting) & GlebEéS'@troke is o@;’i\.]thBQH% ekt lafad TH?UH@ dREision Blbcle f
esi red wo referred, e ment, eac ce o
keyst r okes &1 atest igmade ﬁ?e‘%f’éer@@"ez‘g & systgmagods %Pﬁab%ﬁgp aﬂﬁ'é‘ggﬁ‘ ed as
gnanbl guousd in theeedsé Yif ifyntbolt modg dOf s6yl ¢xeaiitivini pri?ceeds todﬂe(flatw@raﬁd k¢ ng the
i rect - poi at askeys 56 con up to
Chroe. | oot Sitehd pRRSH Kibh O aSHARud 4P RS e e R retumms
letterlis tOblockliQ;at ed in a different region on the key For each :
keystroke on OnPf of bfoQﬁ At 8o e&yBeit ch actéﬁm&d@eisddch%t aPq! %bl@gﬂ

speci fi cat t hod erprets eystroke as una uqQus

speci fyi ng ?X?B’ %rlﬁla&‘l“érml étstt%rregak“cﬁ'é%lfe SeAvchEe- exé&ta Mleck 13 Qtu%cts

t ouchscr eeﬁork&poﬁdiﬁg ® ﬂb&eﬁitjsdkﬂ%e@fenéé ﬂ@ﬁﬂéﬂtﬁemnh tHe! vstabiilarp mbeulkey. |t
is adv gt%ou sualdg%%ﬁ tothf r Wmchlettter [

sel ected. h alé‘?f??ﬁfn? & 1 et af Bsocinte t he
sel ect2@ kkgysiroke ecrp.lencbs IAna)bmct isoamy pikee of stored data th*ans $¢ ibearetriesed i nger

the k | t hat -
The corr ecpiagdba 1ot "RolAP Key St Mbgudncd; Tt Staiie, BUBCATRARM IeD | 09
| etter or Vocabularygiodples @ayem@l@deaumime leumwerdshmms,u phrﬁaesmzsmm s based

on the assfifetibRland macrod. BHch @R Hesk E¥jettd fs Bréﬂg%és&%%ﬂm&ﬁtﬁﬁﬁ%ﬁfow resul ting
in the direct-pointing interpretation the character string

formed by the characters in the cepters of the three kevys ABC CHI
DEF) bei npObjeqti ayed as enCoiyreSporiding @gia0n 72 of the selection list redion
35 70. -

'\

- | Numbers A number, each digit of which corresponds to a single keystroke,
e.g., the two-digit sequence "42".

Letters A letter or sequence of letters corresponding to pairs of
keystrokes, e.g., the three letter sequence "str". Each pair of
keystrokes is used to disambiguate using the two-stroke
specification method of inputting individual letters. |

Word A word corresponding to single or multiple keystrokes, e.g., the
four letter word "done".

S’_tem A sequence of letters representing a valid portion of a longer
sequence of letters forming a word, e.g., "albe" as a stem of the
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Pr ef er abl ywdmﬁﬁystroke sequence is also interpreted as am;:trmssgmm‘m
nuneri cal digits (hereinafter thggo-'nunmeric interpretation"). Data keys
56 contain characters representing nunerical digits. One of the
i'nterpretations provided in the selection |ist I's therefore the
nuneri cal di gi ts t hat correspond to the keystroke sequence. For 5

exanpl e, pentty—84—ts—teTumEr TC . rterpretat T o (798 of e ReySstTUke
sequence __ABC, GHI. rd "albeit. As noted above. in the normal|node

of operaf pppst he entries Anusferlaet&fehezﬁtsyétem-deﬁnea iphfasd @oﬁéﬁbbﬁéxﬂ@ﬁd'sﬁ&lé
words ar¢ presented firs wjh | n oth emugﬁta ces, may
be desirfble to have of hePr atrelsqruaggp P ftiYiay m@rarpqpmm
First inj&9stemnlMatrost . FOA ﬁliﬂ’fﬁidﬁhsscbdiatédbb@ deseﬁbmgersysﬁnsef aes-definedifrber s
are to b¢ entered, it uId be,%@@p Egveth nurerlc
interprefation of the ke €8yué 0 ct??’é b ugen text regign. | yjiced
keyboar d|di sanbi-guati ng <>yddmon ltdndreeﬂescapﬁw wosdanuhewocabularyanechﬂecthe
bet ween ¢t her nodes of op 0 s i shal RNk

numeri c de of operatiof §§s?r%h lﬁl rst efsprg% ?tl%}gn progﬁtgdecfc{l&b?ehwde
selectiof list is the 15 nmmwfqr@prfemgdhmspepxﬁedrfmqae%troke sequente.

Each node of operation changes the ordering of the selection |ist

di splayed to the user. Alternatively, by pressing the Nunbers key, an
explicit NumerWhiledhe masfered sipcehuaryi o MCﬂee@l@WSR@E@b‘P‘@mﬂo‘ﬁln be the

data keysg ebﬁteqethamﬁe@@oj %Qié%{ein 4.UFofl efdnp lé,p@?képl‘xld"'&a ectSIaggl e

nuneric d| t ho Géj aces qf the da é
Shi ft key% e%'éo‘ilﬂe H‘(é @Ff’é’t\!’r’mﬁo%fr%lsﬁﬁc phipgt fiatedhanged
by t heSSy%ﬁimtstbred segiheérit! @fcipeédflﬁ Al ﬁ;iam@bbjeeymaptmqobetemsmed|thaﬁ hi s

o e spondtirte FR e RevaPRE s fiedt® UF pomamoniE R§pi Aol Bnd B Bl [ 10
at i nsert ivith thei enrregs spefimg of theowerd. i For hxanplzpwouiSt thajiinstude the detter
each key8§&ars§c9meﬁ BE "M Wifl a ﬁ?ﬂﬁq{b%?%fdabe%%n@fﬂbtkey&ok‘é?fé bseal | ten

deci nal lgits, are S|nu aneously avali Furt her.nore enever the
systemis lettery anggaidentally revgrsgd nmeg PEQRAT iSEqUensg, e Shn @r‘i’"r?s%ﬁg’ch a

keyst rjgke eaéh Oﬂﬁbﬁfari ﬂﬁ)ddlét}ﬁefé% Béntains similUbjdcss. | B willebesgipeediated, of an
unanbi guor.i{% char be. oyt d%to t e t ext area, any

obj ect i n PHEVEe y%q}lspi%%e[c{ mix (‘Har%mdfl?rt ly selected at
t he t i rre Ateprésentatiys tiagtam ofsa WDrdsd)bJecitvpuablﬂary mivaluteektt0 inrdepicted t he

i nserti on 3 r.at )f

di sanbi gua @g?%m% tsree (ci)z\x;c%strucéJJQ% B &rﬁ:ﬂn% thé ﬁﬁ{“éﬁg %gg) éﬁp%r e 108.
FI GURE 3 |180ds\1 ¢ b@sndcqmatcomsmnﬂmg dcevmlqerﬁ@qmncshe%s shown i1 EEGURERAI on

sof twake tdagh ndBONAIRS, 2 38l BCHHeOPodabl ?no%luﬂ: tr8€ rbjsiBdentsNa particular

di sanbi guat i ng .anbi guous keyst oke sequerices bl ock the _system
waits to ?wystro kecteghenee sy Jeemthergﬁq @rrecqzey%iba poths ﬁfo%z,dec 10n

‘bl ock 151,Sifce tdre laise Imﬁkeainmgﬁﬁus ddtat RE)VE ire thd préferréd® efibodindteysf deke is a
node sel ec&mm 1ke .

|=)

g sys o each pare 9 de m tﬁe vocabulary module tree may be
connected with nine chlldren nodes. Nodes connected by paths indicate valid

20  keystroke sequences, while the lack of a path from a node indicates an invalid
keystroke sequence, i.e., one which does not correspond to any stored word.

The vocabulary module tree is traversed based on a received keystroke
sequence. For example, pressing the first data key from the start block traverses
path P1 to node N1. Pressing the ninth data key after pressing the first data key

25  traverses path P9 to node N9. As will be described in greater detail below, each node
is associated with a number of objects corresponding to the keystroke sequence. As
each node is reached, an object list is generated of the objects corresponding to the
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syst em set f to indicate the current system node. At L S bl ock
173, a tesﬁ"-’aps'sgﬁqs made to determne ('Z_f t he system node has™C a%gzjde1 &If .
so, ‘at a block 171 the keyt ops a% redrawn as needed to reflect the

current system node. If block 151 determ nes the keystroke is not a
node sel ection key, then at a decision block 152, a 5 test is nade to
determne if the received keystroke is the Select key. If the keystroke
i s not t hkefstloke IsediRyice.t Tha objectidist fomnedehowcathiidry modwistis usedrbgtethe o

determne_if th stem] s | Speci e o] acter node such
~as the exﬁ%huﬁﬁﬁﬂg?ﬁe?ys%%&daﬁ?é g&s?emgoogena t%%%‘%l%cﬁigtﬁl%%%‘k 166 a test is
performed to JdEIGURERB is a diockpliagrami afrapteferred dats strecsursctO0t assodiatedr esent
I n_the se | hSt A W:&Breac o I oW S aV =R ' 0 and
is'outgut k"g{sﬁénagfrir?g?étg% ﬁatﬁ_‘% en at&gﬁglgg?&fgbﬁma%gmggﬁﬁ It éﬁ%ﬁ%cter

8, .t
cor r espondn Bildten mades nythe vorabulary Juedile tree (Hhe data stragtws alsg,epntains

deci si on hhfofikation to idéfify thel stijéctd SssoEiaRd vttt Paftichbar iKeyitftke e gheize NDde
shoul d be autorr‘atlcziaéx -d%hanged, as in the case of Synbols node. If
so, execulSRIFSSPIEIOYSRR19%: bl ock 170 and t he system node is returned to

‘'t he previousl y Thetfirstefield de thohbde dats atrastarsd(ilois a peinten ditd Field 40Dtk 150.

I f at bl ogk,. [cid- t ' ' LV 4 the

keystr oke?l{‘(dsléag%d@g r’tﬁéﬁg} %k&olr e%ﬁtsklg%? sc?l pg%ie{%g)gé%ggggﬂe C%Rfl %eﬁ%icb% § obj ects

cor redPonabdy Since Herkapginamdasa keyp onlyening childiemnodasauay boaonnecteddeabul ary

modul s gpy Jelterkt od8Y ShP e Yraabad @ﬁ%o&?ﬁﬁyﬁheﬁin@gﬁbiﬁtbp 5188 WbreffibeCt S

that are assqciated with 20 <e%s_t roke sequences. An obj e&i‘gl S any piece

of st or ed PaRMiged incthe pinies bifs field fo indicgte the presgucePrabsencs of shildnedekey st r oke

seq ;J e 3 ce. Er?bEﬂ poimela lEP!{i@ass@éiiue@ tithvd pointer ﬁaﬁ 404a, 404BCab ub?i maﬂaﬁuéi]gﬁ a rrta_y

i ncl ude nunmbers, Jetter S,..S rasgs, of ste e functions

and r oFon it tebiete HBlNe Yol FreRHt R veramlA mibties SEF A bel ov:

Obj ecl5  child node is only Grasemgsif tiredkeystrolet @ssociated Mithbthe hild node is a valid A

nunber, e e [WAY | 0, - ' V. oke,

oot he Spitiftsbh of I CORHRRRA WG it UL FurbiRder e ey

sequence Of pointer figlds sieries; fermeachgneds. p&pr sxynple, pointer bits field 402 may

EeySE r OteindiEatS -thféttc?ﬁy tgi_agr een%ﬂeeﬁés?iblé ﬁﬁieel%éﬁtrﬁlfésrl'éad R ahvad EhiRf node.
eystrokes, i s us o di sanbi e usi e 1 wo- 0

Spaci 11 0 aBIeGRISFIRHES P B (AR e PR AP PO, Rds AGta, 404y, 08

A wor @0cornreighridd iy theodata shcturerformthet papént rody.s (Thelpadinterbits fiekd#H2 is

four |ett gLyl g,scieggiﬂethe identity fo?tﬂ":ﬁ{'hointer fields contained withit ARG 8! et Ers

I'd portron of a Ibnger

representing a va
structure. If a keystroke does not lead to a valid child node, the associated pointer

field may be omitted from the node data structure in order to conserve the amount of
memory space required to store the vocabulary module.
25 "Associated with each node are a number of objects that correspond to the

keystroke sequence represented by the node. For each node, a number of objects

- field 406 is provided to indicate the number of objects (NUMOBJ) associated with

the node. Since each node is associated with one and only one keystroke sequence,

the number of objects associated with any given node is a constant. Each of the

30 objects is associated by an object packet 408 contained in the node data structure.

The number of objects field 406 specifies the number of object packets 408 that are
present in the node data structure.

Each object packet 408 describes one of the objects corresponding to the

keystroke sequence represented by each node. Describing an object requires

35 maintaining two object lists. FIGURE 9C depicts represeﬁtaﬁve object lists created
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word. "al bei t~." Phr ase -21- A user-defined or systemdefined
phrase correspondi ng to single | or nultiple
keystrokes, e.g., "To Whomit My Concern System Macr o A word

and associ at ed code describing a system or user - def i ned
function <clear>' tq cler t he éﬂrrent

ddi t1 on €67 € RerenEEe s Hd b MRty Fadhlo 588, b, Hiyafons apiect it
syst em macontairiipg objects (Hs(&)a@l.éﬁ)entswlathd Wmh senmeleureprbsentingdwo keystrokes.

necessary 6b§£ctﬁﬁ~ 38 {é‘agl%bi{&?h&pc%%’éa ob g&trg (1)-NOL(®) assogiated With!s£ the

preferred cabu ar

appr eci.at @gde msmng thaesj keystrokasy E@ehcbmtelmqﬁlcamems aflist o all bjests thayr aph| c
o) ot Sirag, IR SRACkER il | DrRorliniad 8 Rlan WAPs Pt SREPCY
obj ect nayCRIFSERLBE ﬁmmlfseﬁeanetce ¢ Abf §g?ﬁ5§°m ﬂw mgmzégslsqybke dsefjuence
of f?mnll?m{mé@ . ge(dtgwr Hst 440dist ¥43beigtedr with sa chJJld dnudtb fkebl‘&fxgtﬁfgr e

spe I Ng WOr (0] i nc uae e e er

sbquence egtrige Sapence APF GEX Ew® Al e eRRiIER Of Geh ity are

keyst r okedlepizted: dsampable of being tstored ar mchmbjadehstaitlvyﬂlrhwqxpssmhtéd that tleei r
PrOper oS equf\§t%he Egjeéi HB'&JIbeeB{z&feﬁstﬁ' gouvr\lﬁ:l‘ ??r tgé‘mx}(xﬁﬁﬁl%xﬁ‘ﬁda\‘ &R%S’éﬁ?s

preferabl y contarn ects € appreciate however,
that vari cgsocialedwith epghynasie. mi xed within a vocabul ary nmodul e. A
representative E'dcﬁgibf’éa dsosiatél Wt tOR Ltd nd’déqﬁléyﬁs%ﬁxﬁtemtﬂdﬁuﬂglgchéa&%' cted

I n FI GURE 9A. Atreedatast ucture is usgﬂtoor ani ze g@sma
vocabul ar yequence e, 2@ ofict o WS cesis domtherparent B R

shown i n EiaacRBOSAherkfore Q@ﬁmmoﬁ@ré‘ﬁousl\abjﬁct idetifien fidlé 4\rocxhbtUichhﬁﬁe§t)ﬁul te
treer ents a SLEOKe,Se 1.Nn e (ree
are’ cdnectE appfosR Ade ect s an obi S iR 3T RRIERER d ORI B OB T o1,
dat a keys Fm' exbmppe; ofith refitenoeito FIGRIRE 8€, tHeethird objedt §ﬁx'ftlnghat0ild19bpy’st em
each pare ista%'%s 'uEledtﬁI&O daﬁ@&ea%@&ustr@@wtevfa & tEY%eRFobject hﬁqgge%géi W th

ni ne chil ren no es connected Dy pa i ndi cat e va | eystroke

sequences, PTWPP%ObJﬁ@ identifies ficld 4 ﬂhelrefqrmpaomq;@ linkitocthe ceatrigs inthe pidy
keyst roke cﬂﬁé&ﬁﬁ@t@ 1dénﬂyﬁe%oﬁf@bﬁﬁe@ﬂﬁ&n@@ﬁct%ﬁe@$ Bet, to any stored word.

The YagEPULery RN e | e Ly S bR S Pl PRl e
traver ses symbol paadd Ritﬁeudmﬁﬁ'fedl\ﬂbjed?rmmdergo tchastrich the new mbj&y & ttlos
pressing tﬁgfeyeﬁ 'in&%xﬁerﬁegach ambiguous key contains a maximum of three letters.
The symbol field bits at each node therefore specify the letter from final key in the
node’s key sequence which will be used to construct the new object. The letter is
25 specified:using the following binary code: "00" corresponds to the first letter on the
key, "01" corresponds to the second letter on the key, and "10" corresponds to the
third letter on the key. For example, with reference to FIGURE 9C, the first object -
"FOE" in the new object list 440 is constructed by using the third object "FO" in the
old- object list 430 and adding an additional keystroke to specify the E. In the
30  optimized keyboard arrangement of FIGURE 1B, "E" is the first letter on the EWV
key, therefore the symbol field corresponding to the object "FOE" is set to "00" to
~ indicate the first letter on the key. Encoding the objects in this manner makes use of
the known key sequence associated with each node and the known association of
letters to keys to greatly reduce the amount of storage space required for each
35  vocabulary module.



25 traverses path P9 to node N9. As will be described in greater detail
bel ow, each node I's associ ated-with a nunber of objects corresponding

to the key sequence. each node is reached, a ' jst is
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keystroke sequence. The object list fromeach vocabulary nodule is used by
t he mai n routine of the disanbiguating systemto generate a sel ection
list 76. FIGURE 9B is a block diagram of a preferred data

st ][ ucture 400ha5h%;3smbiﬁxﬂdy encoding techeigad also@tows hﬁ:edﬁtoavwabglatymedulent ai ns
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sequence for ' dldn’t" without typing an apostrophe between the "n" and the "t

25 word in the__ vocabulary module that corresponds to the keystroke sequence "dxdnt"

contains an ASCII sequence field with an apostrophe between the "n" and the "t".

The disambiguating system will therefore automatically display to the user the

correct word "didn’t", without requiring the user to enter the punctuation mark. The

disambiguating system uses the same technique to properly display foreign words
30 having unique characters (such as "U", which may be entered as a "U").
Capitalization may be handled in a similar manner. Words that should always be
used in all capital letters, with an initial capital letter, or with a capital letter in the
middle may be associated with keystroke sequences which omit keystrokes
indicating capitals, eliminating the need for the user to enter such capitalization. An
35 object type field 416 may also be included in each object packet 408 to specify



‘present in the node data structure. Each obj ect packet 408
descri bes one of the objects corresponding to the keystroke sequence
repr esent egvgg/meah node. Describing an object requires 35 POTAIS98/81307Ng
two object lists. FIGURE 9C depicts r-2presentative object lists created
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a parent and a child in a vocabulary nodule tree. Object list 430 is an
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ont he25 -Storing frequency of use or other rank information at each node-avoids the
need to determine and sort on the rank of each object when the system is in use. This
has important implications in the word object vocabulary, since the stored objects
may include shared stems common to a very large number of longer words.
Determining the relative rank of these stems dynamically would require traversing
30 the entire tree of children nodes and accumulate information about each stem, a
difficult task for a small computef to perform quickly. Determining this information
in advance and storing it in the vocabulary data reduces processing overhead.
Moreover, when the frequency of use or rank is represented implicitly by the
ordering of objects 408 in the node, no additional storage space is required for this
35 information.
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key, therefore the synbol field corresponding to the object "FOE" is set to

"00" to indicate the first letter on the key. Encoding the objects in
this rrannerwggésgﬁlyse of t he known key seguence associd,q:té[z‘%g%iﬁ,,each
node and the knowi associ ation of o4.letters to keys to gr educe

t he amount of storage space reqU|red or each 35 vocabul ary nodul e.
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system usgg Q%m%ﬁ-e eCrQ o'req Yfaniifed 1S Qﬂeln\{]me ﬁ’pal %the?'rc%l ng\rpd; dto the
25  received ke;:stroke. At a decision block 506, a test is made of the pointer bits field to
determine if a pointer field 404a, 404b, . ..404n exists that corresponds to the
entered keystroke. If no pointer field corresponds to the keystroke, at a block 508 the
old object list is_copied to the new object list. At a block 510, the object list is
returned to the main routine to generate the selection list. Since the received
30  keystroke is part of an invalid keystroke sequence that does not correspond to any
object within the vocabulary module, the keystroke is ignored and the current object
list is returned to the main routine as being the object list from the vocabulary
module. The branch of the subroutine 500 that comprises blocks 508 and 510
therefore ignores any invalid keystroke sequences and returns the object list
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Capitalization may be handled in a simlar manner. Wrds that
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letter, or with a-capital letter in tipg- rriddle may be associated with
keyst_roke sequences which omt keystrokes I ndicating capitals,

elimnating the need for the user to enter such capitalization. An 35
obj ect type field 416 may also be included in each object packet 408 to
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25 -If the test at decision block 518 indicates that all of the objects have been
constructed for the node, the subroutine proceeds to a block 528 where the new '
object list is returned to the main routine in order to generate the selection list. It will
be appreciated that the subroutine 500 for generating the object list associated with
- each node is performed for each keystroke received from the user. No "searching" of
30 the vocabulary modules is performed as the user enters a new keystroke sequence,
since each keystroke merely advances the subroutine one additional level within the
vocabulary module tree. Since a search is not performed for each keystroke, the
vocabulary module returns the list of objects associated with each node in a minimal
. period of time.
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Determ ning the relative rank of these stens dynamcally would require
traversing 30 the entire tree of children nodes and accurnul ate i nformatien

about eac&i?éﬁg f difficult task for a small conput gicrngsoBRidedr M
qui ckly. . 1 ng this informatio i n advance and storing it in-

t he 'vocabul ary data reduces processing over head. Mor eover, when the
frequency of use or rank is represented inplicitly by the - ordering of
objects 408 in the node, no additional storage space is required for this
35 information. WO 98/ 33111 .
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25  vocabulary module would therefore be assigned a higher priority than the object list
from the other vocabulary modules. Conversely, if the disambiguating system is in
the numeric mode of operation, the numeric interpretations would be assigned a
higher priority than the other vocabulary modules. The mode of the disambiguating
system therefore dictates the priority between vocabulary module object lists. It will
30 be appreciated that in certain modes, the object lists from vocabulary modules may
be omifted from the selection list entirely.
Object lists generated from vocabulary modules may contain only a single
entry, or they may contain multiple entries. At block 160, the priority between the
objects from the same vocabulary module is therefore resolved if the object list

35  contains multiple entries. The objects that match a particular keystroke sequence that




old object list is copied to the new object list. At a block 510, the

object list is ~returned to the main routine to generate the sel ection
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sequence that does not correspond to 2% object within the vocabul ary
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returned to the main routine as being the object list fromthe vocabul ary
nodul e. The branch of the subroutine 500 that conprises bl ocks 508 and 510

therefore ighores any invalid Kk tro equences and r.eturns the object
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%5 selection ﬁst' is constructed from the identified objects and presented to the user. As
a default inferpretation of the ambiguous keystroke sequence entered by the user, the
first entry in the selection list is provisionally posted and highlighted at the insertion
point 88 in the text region 66. The disambiguating software routine then returns to
block 150 to wait for the next keystroke.

30 If the detected keystroke is the Select key, the "yes" branch is taken from
decision block 152 to decision block 163, where a test determines if the current
selection list is empty. If so, at a block 165 an explicit space is generated and
immediately output to the text area, after which execution returns to block 150. If at
decision block 163 the selection is not empty, the “no” branch is taken to a

35 block 174. At a block 174, a space is added to the end of each text item in the
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1 Visual and Auditory Feedback
25 “In FIGURE 14, information about the state of the reduced keyboard -

disambiguating system 50 is provided to the user using various types of visual and
auditory feedback. Entries in the selection list 76 may be presented in different
colors depending on the interpretation of the keystroke sequence. For example, the
word interpretation may be one color, the unambiguous spelling interpretation

30 another color, and the numeric interpretation a third color. A user may therefore
casily scan the selection list for the desired interpretation.

When the system is implemented on a touchscreen, at the user’s option the
normal on-screen keypad display may be replaced by a simple line drawing of a grid
pattern corresponding to the positions of the keys. This pattern may be overlaid on

35  top of other displayed information such as the text area 53 in FIGURE 1A. This may
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25  mistakes'in keystrokes. Finally, 2 unique tone is heard when the user presses a key
that is unavailable for a word as described above.

The system also provides visual feedback to the user about the multiple-
stroke interpretation of the keystroke sequence being entered. This is accomplished
by highlighting or otherwise visually indicating which of the symbols on the key

30 being pressed has been selected if the key sequence is interpreted as unambiguous
multiple-stroke input. . Thus, as a single key is pressed one, two, or three times in
succession (where the time interval between successive keypresses is less than the
minimum time-out delay period), the first, second, third symbol represented by that
key are indicated in turn. After the expiration of the minimum time-out delay period,

35  or upon receipt of a keystroke on a different key, the currently indicated symbol is
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25  key to which that punctuation character is mapped.
When explicitly typing a word that requires typing a character with a special
diacritic mark (umlaut, etc.), the base character (e.g. ‘v’) is first typed, then a special
key (the “Diacritics” key) or key combination (e.g. Shift-Symbols key) is typed. A
three by three menu is then displayed with all of the possible variant forms of the
30 base character. FIGURE 1E shows an example of a Diacritics page for the base
character ‘a’. Each of the various forms of any character (e.g. accent grave, accent
acute, umlaut, etc.) always appears in the same location of the three by three matrix
for each base character to which it can be applied. Thus, for exémple, the umlaut
form of any character might always appear the upper right location of the three by
35 three menu. Selecting the location displaying the desired form of the base character
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25 does not’ res_ult in a space being appended to any word thus selected. The second
separate and distinct unambiguous key may, at the user’s option, be labeled as a
“Space” key which functions only to generate an immediate, explicit, and
unambiguous space character at the insertion point 88. Alternatively, the second
. unambiguous key may be labeled as a “Select” key, and functions exactly as the
30  Select key described previously. This approach may be advantageous for languages
such as German, where a large number of words are formed by simply concatenating
other existing words. A “Select Only” key simplifies the process of concatenating
arbitrary words from the selection list, particularly in an implementation that does
not utilize a touchscreen and thus does not support the ability to choose words
35  directly from the selection list on the screen.
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25 m st akes in keystrokes. Finally, a unique tone is heard when the user
presses a key that is unavailable for a word as descri bed above.
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menus di SaEPGA SeleACH MY CdsH Hok® Rof BEHE & following space. This mode shift
would occur prior to hitting one or more selects, and would apply to whatever word
25  is ultimately selected (including words selected by backing through the list with
BackSpace after more than one Select). The mode is cleared when the first following
Select is deleted, or when the next word or explicit character is started.
Alternatively, the system may be configured so that the modifying mode selection
(e.g. Shift) may be hit and modifies only the immediately following Select.
230 - The fourth alternative allows the user to configure the system in a way that
| - modifies the way in which BackSpace operates when activation’s of Select are being
deleted. This alternate mode of operation is structured in a consistent and simple
model: The first Select of any uninterrupted sequence of Selects appends a Space to
the current word and changes it to a provisionally accepted state if it is not already in
35  that state. Subsequent Selects move forward through the selection list, where each




appears on the location of a nenu screen that corresponds to the position
of the data 25 key to which that punctuation character is mapped.

When expli W(S%é’stﬁ'lp' ng a word that requires typing a charactmfyritdsorsnT -

speci al acritic mark (um aut, ggc.), the base character (e.g. 'u')’
is first typed, then a special key (the "D acritics" key) or key
conbi nation (e.g. Shift-Synbols key) is typed. A three by three nenu

is then displayed with all of the possible variant fornms of the 30 base
character. FIGURE 1lE shows an exanRI e of a Diacritics_page for the base
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gener at e tWhem(ﬂxd firgd Word is pmmhmalba@scefpmd axt bas ng spacec appended

simul taneo %‘e c‘léé?ﬁ@é‘%vﬁ&x ‘\Rﬁ@{ "h‘%&éueace of Selects. Ch005| ng a
charact er S e generates an expl icit uous
char act®r. Gene nith eﬁﬁﬁﬁeﬁefc%ﬁ’&c‘t’@ﬁd ﬁa@lﬂttﬂézeéf thecworsis mntgpuse
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i nsertion point, not t
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where the user .na é to co Cate@ﬁge 20 \g(})tgm erent wor stoforma
new wor d. RYGFFURE %séo qdyhesy the paptalizedward s e sl wogdgn a senteBegyy oss t hese
si tuations. When the sdlbdtioni Listt islehity afforv exarfiple 0 wiieV thide uksro t£pspar at e
and disti n%ucﬂ&:%‘e?x' 1%”91‘1531# %gposmon the text cursor without selecting a word to be
25  brought-into the selection list), activating the Select key generates an unambiguous _
and explici’f space character at the insertion point.
3. Editing
A user of the reduced keyboard disambiguating system 50 may enter an
editing mode via a special key (the Edit key) or keystroke combination. On enteting
30 the editing mode, in a touchscreen implementation, the keytops of the on-screen
keypad are redrawn to show their re-mapped functions. FIGURE 4A depicts the
~ display 53 of a touchscreen based system while in editing mode. FIGURE 4B
depicts a system that utilizes a mechanical keypad, in which a key map 800
indicating the re-mapped data key functions is displayed to the user in the text




one of which is | abeled as a "Select Only" key. The Select Only key in this
enbodi nent functions only to choose alternate words fromthe sel ection

list, and 25 does not result in a space being appended t thus.
s son

sel ect ed. YR8B3¥d4nd separate and di stinct unanbi guou at the
user's option, be |abeled as a ™~Space" key which functions only to
generate an imedi ate, explicit, and - unanbi guous space character at
the insertion poi nt 88. Alternatively, the second unanbi guous key nay

be | abel ed as a "Select" key, and functions exactly as the 30 Sel ect key
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a follow ng Spﬁ? of mPgmcul woré"lst éHn’i]ﬂet@h b 'sBREiotCoid AfFoptite Worda OF 2

parti cul ar nodi
from the selec’uon list. When the edmng of a word is complete, the user can use the

25  cursor movement arrow keys to move through the text string displayed in the text
region and select a different word for editing. When editing of the text is complete,
the user exits the editing mode using the "exit" key.

At the user’s option, a mode of operation may be enabled that modifies the

operation of the BackSpace key when deleting characters from the text display.

30  When this special delete mode is enabled, and the user deletes a space or punctuation
character immediately to the right of a preceding word, the system automatically re-
establishes the selection list in the same state as when the preceding word was
initially generated. The Select key can then be activated to again move forward
through the selection list, replacing the previously generated word with other items

35 from the selgction list. Likewise, the BackSpace key can be used to move backward



(e.g. Shift) that can be conbined with a follow ng Sel ect key (or sequence
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syst edras unamb 1guous symbol or an unambiguous function to delimit a current ambiguous
sequence, if there is one, and automatically select and accept the first entry in the
selection list 76. For example, a user that enters the ambiguous sequence ABC ABC
MNO, followed by an explicit (e.g., from Symbols Mode) apostrophe ('), will have
the system automatically select and post to the text region the word "can™, since
30  "can" is the first (i.e. most likely) interpretation of the key sequence ABC ABC
MNO. When a keystroke sequence is automatically interpreted in this manner, no
space is generated following the selected interpretation. The user may therefore
continue to enter the word by adding additional characters. This shortcut is typically

used when punctuation marks are used in a keystroke sequence.




di scussed bel ow. The display of proper nouns first in the selection list is

di sabled or. a warning i s sounded when the capitalized word is the
first word in a sentence. Wien the sel ection é’i]"‘%;s’ gﬁ],ty
(for exanpV@9B@FAYA t he user taps a t ouchscreen to SI eposition

the text cursor wthout selecting a #rd to be 25 brought into the
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and explicit space character at the insertion point. 3.
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when the 'ﬂ'?ee{enlxp%wsdi&}i]&agﬂ et H%e gﬁﬁ%reék{ % R YoliRhéht! fe added to the

“permanent” custom vocabulary module. This prevents words that are- simply

25 misspelled (and subsequently deleted from the document or text field) from being
inappropriately added to the custom vocabulary module.

In addition to adding words to the custom vocabulary module during normal

text entry, words may also be added to a user’s custom vocabulary module from a

variety of other sources. For example, documents may be downloaded into the

30 disambiguating system and parsed to identify proper nouns or other words that are

not contained in the vocabulary modules present in the disainbiguating system. After

- parsing, the newly identified words are added to the temporary vocabulary module.

Such words are immediately available to be typed using the normal one keystroke per

letter typing method. Any of the words that are thus typed by the user in the course

35  of editing the document are then marked as “used” in the temporary vocabulary




selected in editing node, additional text typed is inserted after the word
at the pqint being edited in the text region. Editing of
a particul g oamafizi S conpl eted by sel ection of an appropri areTnsos01307
fromthe selrection |ist. Wien the edi8fng of a word is conplete, the user’
can use the 25 cursor novenent arrow keys to nove through the text string
di spl ayed in the text region and select a different word for editing.
When editing of the text is conplete , the user eXits the editing node
using the "exjit"
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25 "<Setup>" 506, and added the system command to the selection list. The
unamblguous spelling method has interpreted the keystroke using the direct-pointing
specification method, and has placed the interpretation “b” 507 in the unambiguous
spelling display region 72 of the selection list region 70. The first entry in the
selection list has been drawn with a solid-line box around it (indicating that it is the
30  implicitly selected object), and this-entry has also been provisionally posted in the
text region at insertion point 88 with a solid-line box drawn around it.
In FIGURE 5B the user has subsequently the GHI key, followed by the DEF
key, touching both keys approximately in the center. The word vocabulary module
has interpreted the ABC GHI DEF keystroke sequence as the words "age" 511, “aid”

35 512, and “bid” 513, and placed these interpretations in the selection list 76. The stem
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PCT/ US98/ (i3 dms been drawn with a solid-line box around it, and has also been prowisionally

L, S0k LA o o bt Loy

S i i s i s i cu ys

i nt er pr et dBpHRton thefemaining ’§H{°F>ﬁ‘(?np5rf il ¢ a}ﬁtggh € SYReTp OpS nI<‘§yboard
di sanﬁﬂguaﬂmm}t}mymtmmciﬁdaj'smnmmmndﬁne prétations hyed been turned offiu, special |y

\(;l\lﬁfe:’ gleg (i;ﬁ%lgl gr ﬁﬁwgét aet Fon 1 slh%%é% OI’ eagFPQEO %ﬁghgﬂk%gleen esSar e

di spl ayed first entry mtthesdeatmtliso fagel’ $21, andrappruding o Spaqe tq egely patay gdthfrurrer ic
mode, eachefeNst iQ¥The boxesca%ﬁrﬂstﬂé’ %?d ‘ta%e’t’ B@ﬂﬁﬁ ttﬁe)’seﬂ%ccnan ﬂk'trg?ﬁrwhér itd

dedi cat ed cursor novenent node, each e outside ci rc e dat a
keys corr di#gdes RrewameﬂbsB?st%%#@mnsm%aonﬁr%tWampdwf& -line ‘B‘§§r to

malrl: pilgat &aﬂzeﬁﬂfaﬁ%lﬁd ntoaiaﬂﬁml thetothe Qzﬁtg@&étﬂtﬁ%asﬁb&ﬁ&txpkmub%élemd;dw art

Wi rec i ze that othe at e eratin y, e

envi si onedviathroased s SuebhichER i heh cPBiES b4 S RO MR Akt Nieat  on.
“When oper dtewstg)ken t he dedi cat ed nodes, text or commnds are directly

I mpl enent ed si [ kes.

5 st om VoL aadIea SD°R el Rlschikld il S koy SEBAEREABRATRO T

t he vocabuoxing the desited ward “eisht 33l in dhe wquﬂenrhéaulfb@wp@}% r egplaces the

di sarrtaoguahmag‘agasm@mréaouﬁy Rad béeh PRoVSIGAAN fstedraR el lﬁserﬂm psinegy.er ed using

i Sanbi guat | ng 1 FIOUREBE feuse s srarg o MV0) ey ia as??xé’sfpeﬂwgy W7 s
stored in follewirgniptehded/ word “of’'oTh®woat Haid’Dthat had/\bédn provisieniltyeposted at
aut omat | CathL %s%ﬁ&xl 83’18983 Has:[ QeeenS eclcgp%ci s oﬂtﬁ&t into the text area, and appears
normally with no special boxing or formatting. The stem vocabulary module has
25 mterpreted the MNO key as the stems "n", "o", and “m” 541, and placed these
interpretations in the selection list. The unambiguous direct-pointing specification

method has placed the interpretation “n” 542 in the unambiguous spelling display
region 72. The implicitly selected first entry in the selection list has been drawn with
a solid-line box around it, both in the selection list and where it has been

30  provisionally posted at the insertion point 88.
In FIGURE 5F, the user has just pressed the WXY key to complete the
sequence of keys required to type the word “country” 551, which is the implicitly
_selected first entry in the selection list and has been drawn with a solid-line box
around it, both in the selection list and where it has been provisionally posted at the
35 insertion point 88. Each key in the sequence has been touched approximately in the



20 when the user enters the shorter sequence of single (ambi guous) keys

for these words. When the user finishes editing the current text
obj ect bei Qg ge,'%g ﬁat ed (e.qg. cl oses a word processi ng QIWS»sio13n7 -
accepts a text d entry), all of tlag.words in the tenporary
dictionary that are still present in the docunent are added to the

“permanent” custom vocabul ary nodule. This prevents words that are sinply
25 m sspel l ed (and subsequently deleted fromthe docunent or text field)
from bei ng I nappropriately added to the custom vocabul ary npdul e

_I'n additi eentens seddthegunambiguous direet-peistingnsperifieaiion: method as Eﬂé}?q‘q‘n&l%or mal
text entr}intei\‘jﬁé@ﬁoﬁ%lﬁhﬁ@ﬂgglﬁﬁﬂ% ou§§;5ell$ng3&i§ﬁl epasail ary rodul e
f
ownl oaded i nt dnr FIOGRE G s eh 8 5@ it epdpﬁw”gﬁelsrﬁ‘één?ify

proper noylseiny thet syeteniiar SﬁmdelEtMﬁee The keytapd of thet drta kelys 56 hiree besmabul ary

oty BacrieaRrBdo iy B bR MR BGTupai S s wisR R By f "

Such wor dsssociatedmindFIGURTy SHy thel usérd lmsmdsad thepopl cententipta key Yoomaghicine
keystroke r*%gﬁﬁg NY « Qf re t hus
typed by ﬁ?ﬁé uosd elrlad bée%h&g@o%éﬁ% l??\ﬂ % | t |)&rs1Qi re%lﬁ?d%féléj 1c§th§énéﬁ t hen

mar ked as puncwation whangeter svasoselactedy fas amme#lyte output to the teypangy gt the
PCT/ US98/ Qi &on point 88, followmg the previous unphcltly selected word “couslify” which

The 0 V?@#‘%m@ip&ph&hiﬁgt & S e PP oAy IR BpGPeORl | |

pr Sslent [I_fbdxﬁlﬁg oformBtting. At thﬁrpbuﬁ;itl\eckeleﬁuérhﬁst ipempey\eshice alliambiguwacabul aL y
modul e i s aw st r e wit
wor ds t hat &P ok?ég‘ag%téf% r|e§,ol¥e‘gq %&Hgﬁ%ﬁyﬁpﬁg @gemaﬁggﬁp% ﬁexnmﬁjst om
vocabul ar ypaimtcB8, amediately mdhbaghqudhﬁm@thakﬁthbwaﬂvdwrd “ooundry”.

di sanbi guat i ng. SYSICRITE 8f, thedusdr HRYRoRLR HRAGIR Ry B0, Binkds Be fkabRSISET Or @

mer ge theiT present ‘custo aries w th other vocabul aries
creat dd by76awas erapty atdhe time the Select key pavasaressed, thisresudls ip gepespimg & 76

i denti I I gde Xpliefshae ﬁhﬂﬁd@ﬁﬁn&d&@t@w@w atGhe mduioﬁq)omtesag raazgI appédry tal ways
present e er |, _ ecreasing -
frequency %‘Fr@& P@SPF%?H a‘{aﬁ:@?@g@ﬁ g‘ﬁ%@?ﬁ%{‘f{%ﬁi‘é% ® he keystrokes
necessary to enFEFUREddshowsltheaeshlt of the ekadt same Reystioke lecpienvedﬁpﬂbedn
Operatlon. u .. th 's t he
portabl e cgrr%ﬁt eIst g?ﬂigd C%jlsgﬁl%ta?g%r g(ghelén%a?rag{é&%lgé &St%ﬂ{ lééfdkré?e@
keyboadd ddesaribsdyinaegard te ’ib@‘ém% 5K d@rnot occury yysre regulbrihe W@er‘émé shawn he

por tabl e Cmrm{a%eeﬁteﬁlh%é te&?gﬁtﬂﬁ‘t e@ﬁha%raep%@t IRFIGURE 5J, the 1ghae 70 are

For i1 goweicadiibe e Bimied bordcad” dogs pat apm?fe‘%ﬂ%“a#l?q@"im%%
“age” for editing by double-tapping it. Since the word “age” has been explicitly
selected, it appears in a dotted-line box both in the selection list and in the text area.

25  The seléction list has been restored to the state in which it would appear immediately
following the ambiguous keystrokes ABC GHI DEF required to generate the selected
word “aid”. The unambiguous direct-pointing specification method has assumed that
each keystroke took place on the region of the specific lefters forming the word

“age”, so the same word also appears in the unambiguous spelling display region 72.

30 FIGURE 5K shows the result of the user tapping the word “aid” which
appears in the selection list in FIGURE 5J. The boxed word “age” in the text output
area is immediately replaced with the selected word “aid”, which is displayed as
normal text in the output area with no special boxing or formatting. At this point, the
selection list is empty, since all ambiguous keystrokes have been resolved. A




approximately in the center of the key. The wor d vocabul ary nodul e has
interpreted 20 the ABC key as the word "a" 502 and placed the
interpretation in the selection list 76. ~ The stem vocabul ar m)dul e
has i nt er pQB@P3ttle ABC key as the stems "C' and "B" B¥aced
the interpretations in the selection-#9st. The nuneric vocabul ary

modul e has interpreted the keystroke as the number "7" 504. The system
comand vocabul ary nodul e has mat ched the keystroke sequence with the
system command, 25 "<Setup>" 506, and added the system comuand to the

sel ection iah&&dte)ﬁféagmgweea s%{%éuégﬂohéﬁﬂ}tl Came&aa&%fmw ed t he

keystr oke u3|ng ect - ting I on et

pl aced t h€ ﬁmI@WéYélsﬂﬁdo‘MOfdbal‘%’W in the unanbl guous spel l'i ng dI_Sp| ay
region 72 of the selection list region 70. The first entry in the

sel ection_],i st olid-line box around jt (indicating
that it isYthe&s 3 s H26BrPect), and this entry has al so
been pfovi si ondh kom@owes;dt mlay bbadvantageonsemtuseagaepbbamd ohrvelich letterspyent 88

with a solj Halt 4o W e user

has subse&fﬁgﬁeld ttﬁg)k&% Ekwe of ¢ ?%F%S%E’“%V #ﬁm &Fto 2 ”suct %l;t ouc%nteng bot h

keys appr telephone kpypads+ ﬁmsmélmaeqzs lenm; axo mgt gnoummaﬂ;c knybqard in suc ahas

| nt er pr et I 11,
"aid" 35 %glé?t %ﬂg 'ﬁ@:fé g%gg t ese ?n% E%p‘}#e)ttgfl ons | r??t he

sel ecti on ambggmt;g inqugases dupng use In accordaqqg with the ipyention, in such cases it

PCT/ Up88/ @l &dantag eous to use a method to correctly determine from the context oﬁﬁe inp ut

vocabul ar dul e s i nt erpret.ed the keystt.o segyence, a "che"
o 2 i it oF Sor Or e AR U Y PR 565 i GeNEeS ot THR 11 o1
The nuner nsost hkely desisedulard \is then ohitpuh@sthenkar firseihehk seberctionist.r oke sequence
as the nunber 7 t

interpreted thé g‘ﬁl}ngﬁgﬁesulﬁs‘? %ﬁgﬁﬁ&'%ﬂ?a@&%ﬂ@mﬁe&#ﬁ ﬂgs% ggﬁl? g’a Ion

met hod, amedusashepfrequsacy he amhngunpsm atsiena systemn. squeasmgam biguitieanbi guous
spel | ij5g ggﬁmﬁlﬂ ﬁfbhoa{‘ sigem b3 ?niﬂa?ﬁ} ksl 'di' d E&ﬁal? %@mef oF rélb.ﬁ%ly age”

511 has b wn W th sol | lin OX ar.oun al so _been

provi si on&Pmon wor ds, that £l @taPPFPgéFﬂP‘bafsbﬁl?%‘fe ’Béh%vﬁqlﬁ‘t‘é’nsl!ﬂ f’EFaPF"n@eBox dr awn

g{( ounlolI it lcloﬁeg oﬁdrtwtlﬁ@ ishnie Key sequenkcé Iausahbmbrl ,@ven tdmﬁrﬁsmueh mlyl@ce_&urﬁuggs 5C -
W iL]u ate t ystem tion kn i . UREL I nd system

commnd | MR By GRS SRS bl gt Bppds art Helihilar fn MeiFHRfaiR ' 2T C

user has psagsséecg.4 fos Blgllleh,t“ahé’yalsb“ ”;(fiincélanﬂy‘0§’é-l &tei ambighity in theski r st

entryopn C p n EatdP oSREEh entry

in th g.b tv(?&dﬁ%{:dgﬁ@ SJe eﬁ&% S arourII% &ﬁe 89529% %%th I'n the

sel ect i on attributes 9 ‘é‘?’é‘s Wthh Prec?ﬁfdmé O‘ﬁrtb“?/?’@b%&qﬁ?*’r 9“%3 The) cagregtne

i nserti on vastikhn &i’enttsécma&ddﬁéttxﬁ chd édI&tlbﬁXl@S(thﬁ thé ahb@mty isfes6ived By t O
indicate t at th i nter

I et on n.e c | ect and il
be accept %lﬁ‘mteg pr t@lh@s@neggﬁtl)ﬁﬁhéghpg}léq&,ep P%Eﬁd Qe an !
anbi guous user’s atkem}asn lfm-lmrrecuon

25 The following examples illustrate a method of the invention for the English
~ language, using the keyboaid layout shown in FIGURE 1A. The words “me” and
of” are typed with the same keystroke séquence and thus constitute an ambiguous
pair. In general usage, the word “of” will appear approximately 11 times more
frequently than “me.” However, “me” is the most frequently occurring word that
30 fails to appear as the first choice in the selection list when using a touch-tone keypad
layout. In the majority of cases where the word “me” appears, it is preceded by a
preposition (e.g. “to”, “with”, “from”, etc.), whereas “of” is seldom preceded by a
preposition. Thus, every time the key sequence corresponding to “me” and “of”
immediately follows a preposition, the word “me” can be placed first in the selection

35  list, while in all other circumstances the word “of” will appear first in the list.

U




In FI GURE 5D the user has pressed the Select key 60 one additional tine,
‘boxing the desired word "aid" 531 in the selection list. The word "aid"

repl'aces tgﬁ%g’ﬁl word "age" that previously had been provi $icanioksre9st ed

at the ins p0| nt 88. 41.!1n FIGURE 5E the user has pressed
the MNO key to begin spelling the follow ng intended word "of." The
word "aid" that had been provisionally posted at the insertion point

88 has been accepted for output into the text area, and appears
normal Iy with no special boxing or formatting. The stem vocabul ary nodul e
has 25 i nt er prSimildrly Hamingd ey’ qupmcbtoethesmkey sstiueneed Theimaanity and

pl'aced theg@ccurrenced d}*ﬂ%é Riofd S oRA] eﬁh& 'B‘é ﬁﬂllb\béc%b y TREWHREADI guous

di rect - p0|nt|n SpeCI I catlon ace e |nte retatlon
"n" 542 i Thusdhapeevpratroekth spreqrdu mp@qsnayle key seqmgpcfﬂr m” g “Aplicitly

sel ected fghpSlH rEyMtN “ord” bbia & c8& Fik@ i tHeSkleBidn Eﬁ,%ddflaﬁlld%hé thekey @

solid-Line box ar I n.the selection list, where i,t .has been
30 pPoviseRiet SRRl B e Reyinuly @enese Mg g being wiiomat fhafies oeen

SF, the ushangedsto]“ani.” uneeasledas‘ehnﬂw&elapphéd)to:mmvem mlnbxgmty betwesience of

sol oot oq it et feriab Borkt holf o whieh Bk ‘chowh h agWiHeE 1f e isdelBlebfid Y
sol i d-1i nesystem of the ln‘ennbgn,dthctuﬁe o atfewrspetificgules ¢o iadiawl ktuwra“rmromm e it has
been pr Ov'ﬁéﬁgﬁlrk or %%ﬁ%?%eﬁlﬂﬂy felficelhe ob&ﬁfernt:é ﬁf‘arﬂﬁlbﬁitnegf3 Each key in the

sequence has been t roximately In WD 98/ 33111
PCT/ U388/ 01307 The approach of the invention can be effectlve in reducing ambiguity even

center, sGyhdneappliodt 8'4Ril rﬂtﬂb@ﬁbfﬂ@lrﬁéét rmqﬁaﬁg» 6dcﬁﬁ'ldg0WofmtrBﬂﬂtukg’ﬂﬁ1 pl aced

Fogi on 72 anbigbiies. The TS wRgie se@ orhdebt sieth 2t e Hodh soRmap Bl o6 T

Synbol s keynlignous pairs pambe ragoltvbda Egcit mbe provideshaetsofidimple t@dtetdkagicags of t he

data k tec o4 ti
Char act o Ths B deB By SRy bR LBgHE Ye I8P cIAREIRARE e | O
has prldsselection listor ée raplace dm moresfeqagnidy) oogirzing word lna*eﬁéhﬂdélls irgadseen

di spl ayed Bé&n% Yidheks Mode. As a result, an explicit period '
punctuation character -was selected for i diate output,to the text area at

‘the i nsdr tPLeFt pBen PVess of t Whens fhegrecadangwerd 1s aPTIROSIOR; t | y sel ect ed
wor d "countrszI lSﬂldzdﬂ‘flhﬂ@ver‘mgmﬁﬂm@%cw’hg@vﬁr&wfaverbmthéi&hirextformeﬂ and
appears nornal |, $h no specia oxing on.formattiing. Al s, poi nt,
the selection | |"g\£’lI i & %ﬁﬁ?ﬁ@ OEWh?:rémﬁlfP 3{? Gés ner erﬁé’)@t %é‘%‘t’erh’ave been
resol \add. A stacmhgmnttlom,xtoreqbrdposngonar et appears at the insertion poi nt E

88, | medi at gl Ysdiget Hita? bkt Qﬁerﬁ?ﬁésgﬁ@cédﬂ?g(wiaf& 5 éﬁ@%léfo&dwhfrpum ry”

In FI GURE 51, e-user has presse the selection
list 15 76 wasthe rAseseding nom-sparershametesds ecnunre@; igrp chpractey; carswhen ithg

results in genepgéd ﬁard1sne1ﬂfe¥alﬁaﬁsihvépa%ea%hjﬁ:&ﬁoﬁ hoFEEstepdsetion. out put at

the inserti 011 pgllgét eseantgjve?IFI ear,s when the following word is a noun or an
25 - adjective.

5. Select “go” over “in” when: the preceding or following word is the word “to”.
6. Select “night” over “might” when: the preceding word is an article an
adjective, or a preposition.

(19 3’ ‘GI,’

7. Select “am” over when: the preceding word is the word “I”, or the word

30 “T” followed by one or more adverbs; or when the following word is the word
‘GI”.

8. Select “mr” and “ms” over “or” when: the Shift key has been pressed to

capitalize the first letter of the word.



the right of the period and to the left of the standard text editing caret.
FIGURE 5] shows the result of the exact same keystroke sequence descri.bed .

in 5A - 5l he exception that the additional activati el ect
key 60 20 dc?escrlflbed inregard to FI_EJRE 5D did not occur. pﬁ%’g’m"ﬁ .

the word "aid" shown in 51 has been left in the text output as the
vvord "age". In FIGURE 5J, the user has noti ced that the i nt ended word
"ai d" does not appear, and has selected t he word "age" for editing by
doubl e-tapping it. Since the word "age" has been explicitly sel ect ed,
it appears in Anchiguitstican brefilsther besiubed by epplybgl relesitodargessetanfiwonds. he t ext

25 hit
woul d appé’f;‘? Bf‘r?{’é*"?%*“’t“m“‘?‘?‘%‘?ﬁ% TRrehed cfly bOGxphALFal BetBA DT
DEF requi %EFS?IH%E%%%’%N%W é%tt(gd’vo pairs\\dhis apprepch dpee noheeqhirguous
di r ect - pokighifitgnts aneurts ettteitaér magecbrtﬁﬁceeﬁﬁg%%t h@tause onty QaGR; JE&yst roke

tookpaceo e C ers formng .t
‘age" 3 mgersoge%orag%c{]% B‘ﬁ‘gg‘r%thﬂ BS ped ﬁ%ﬁ@&@é@egp@ﬂﬁ% U spl ay
r egi on 723h®(rb a flowchart of4 SldRiod3H deteamimetvigat Iiﬁbnhittdhf sholil bsiachidedh ng t he
word "ai df seI l.ist_in FlI QJRE 5J e
boxed wor 4 ggeBl o reEI%ceat?x ﬁerl 8 o{f@?nblgm ‘§ Wﬁ?eﬁ&?%‘?ﬁ%ced with
t he sel ecuethemss%@rstomm mulr@nmtsfﬂrMSIdung system normal text in the
out put area W tfe RReBHE X t | e
sel ecid on list I g enpt Eiagtlk r??? 21189( q%%i %g%é iﬂ'%t F ORES OZav%dgteregL?esol ved.
A context\of thgir pgtupl usage is collected. is corpus should be large enough to
PtCT/ 3893/ Qslt&ﬂt %h c?n average relative frequency Oft occurrence of e?ch word to be in¢fided in di at el
fo the ri i svstems PolaRilary, P EeE abdo i Sesieed TSt arde for Mg or pat ¢
Appl i cat i vocabalady Sndxtrdcted fitom the corpus, along withothe fregaagy dﬂocﬁ&y'erhfe for
evant 056, WhetSBe AEHIGnH Ll ) Lo BB BT ot © 1
t-el ephdneOKBYESHLRS Pef mlblmwerdgesl\t 4 'dpclea Loﬁarvecahnlarg rvwgeareoassxgned It(ey boar d
in such aérou ps Gi@wmé chéh BiotbThalfddsBe W&é el1ed ls Qf Hegélé q_ﬁ d
accor dance

result, anbiguities i ases ur|

er
with the | é?Yﬂ‘ %Wagh"egtﬁﬂul?;&?e ereforg Gm lw%ama“@ég%ovéh%wusedret hod to
correct | ykeoardyi Tigesé igevups aes mteﬂenﬂ rﬂﬂceﬂhﬂdb%@hﬂmg order \4béciling@b dh®f one or

nbi K i kel
os r ad wabdiEhel BE % sbond 6% Yolrien? fokd B oo et hfe erclo oﬂleﬁpef Ll
A sur?f i sprmbiguity ofthg SYStﬂm i cadehlathd theagupr of thedfrezjutreienofiale svoadseinaglpl i ed to
the . bRAY §%xélﬁﬁné "tﬁélh't% n@\%ﬂpﬁ' ezfcﬁ%rétﬂ: a’[ﬁéﬁc Bt Q d%¥1§ ! éﬁhe

res ting 1n suc fTB.I’I t he

I ncr easi n? ﬁgﬁ%?g
result of Ik F“rfﬁﬂ%%tl"‘l ¥nbiguity of the gystem is Qﬁmﬁﬁﬁd [0 deelteﬁanammum to
appear asvilpe. fWheh thenfglity hiebed! REuba belob HReaa=8 Hhiq¥old, the

procedure, halts at block 1112. Otherwise, at a block 1114, the next highest ranking

25 group G is selected. For the highest frequency word W1 of frequency F1 and the

second highest frequency word W2 of frequency F2, the corpus of words in context

is searched. For each occurrence of W1, and for each occurrence of W2, the

preceding N words, where N may be 3 for example, and the immediately following

word, are identified and recorded. For each word W1 and W2, and for each relative

30 position, the occurrences of specific words are counted. For the immediately
preceding and following locations, the occurrence of each part of speech is counted.

At a block 1118, a clustering analysis is reformed on the identified sets of

words and parts of speech to identify the best rule to distinguish occurrences of W2

from occurrences of W1 in the corpus of usage. The reliability R of the rule is a

35 fraction between 0 and 1 representing the proportion of cases where the correct word




correspond to the sanme key sequence as another, even nore frequently
occurring word. |In nmany cases, the anbiguous pairs of words are

di ssi m | ar wigwgi#agiar syntactic usage (e.g., for Englishpcramsysmesd?”an";
"me" and "of"). The anbiguity in thesg320 word pairs can often be )
resol ved by exam ning the parts qf speech and ot her attributes of the
wor ds whi ch precede and foll ow the anbi guous entry. The correct wor d
can then be placed first in the selection Iist (when the anbiguity is

resol ved by t he E}r eceding context), autonmtical I‘%/ corrected in the

out put t exd selestedwhentherenle feapplied tq,alh mstanges of Wil aad W2 in thercorpyso At 25

lThe fol | ow d&is@h?ﬂﬁblﬁ%l%d, |iﬂ§t{eﬁ1ﬁh{édmﬁidﬂ%i‘.iﬂélu§li&€ o'fE mﬁdeﬁaula%smh@ Engl i Zh
anguage, usln e e Qar ayout -shaQwn, | . e WOr me an
orUage e et o Y S S i, cinaC dhprorers reaA P ek o

anbi guous 1114 to qoasider the mpxt dighesturmaked gtdup ofowdrdsof Otheiriviseaptpa dlock

appr oxi nmat | [e . r R n_" p v ‘et IS
t he no35t flﬁgg’uéﬂﬁ H/Orgg%cgafﬁ%esm&hafhfﬁgﬁeeé# 0%%3 ’?‘@ﬁg%pﬂé‘g\ﬁﬁ%g[‘{% i rst
choi ce i n alreadys beercaddsd tbithe system. ulfineg at a block-k12Ae theegdslitional storageayout .
In the maj.QLi: f W},% *g%g 1oy ﬁﬁﬂ{ i of r by a
prepositi 5%4‘{‘%36\&918 a“‘tﬁ iﬁfﬁﬁw’ t ﬁ1,"1_&(’ms1rlor11 , uleat'ﬁé ﬂ,?lp elpg%sthé (s)ifo:fa%‘ést@ el dom
preceded B9 add tags or peinjsesio speaificTivorls, er/labgl all merdsef & eprticalasapeteof
COr r eSpondpa&khl, Candret a dBRionBlock 1126, if m@%ﬂﬂfoﬁhWﬂéﬁFé Rifhirdd Rk&dRdS thd ON, the
word "nme" can placed first.in the selection 35 Tist, g\ihlllcelgfall ot her
ci r cunts't arEegoy Méfm%mmaﬁgl,?&ﬁ > £ PrOcess pefwrms;tog block 1114 to WO
98/ ?3111/ consider the next highest ranked group of words. _
PCT/ US98/ 01307 . . - . . -41- _
Simlarly, " am'o%ﬁ?"s%ﬁhe f:eglrnrr%ds%%drll%mf%uffﬂ%nasug&és E%?/edstgé%ee%%?n%%rew%j ority
of occur r circady presentién therspistemjiandiat & block 4230 the determintddulsris fddddanset by t he
word "I." c n v 3 s ' :

of roles B the s Re 64 WYL U 0 e so trat BHRCWAOLE BOHY, ¢ i1

sequence for "a shoul d resu

t he sdPectWhan thesorregpomding keyosoquencs ds enteradey Then, at acklecle é?%idbv dotabsul t in
the previ ysteih S@BRMuRYqS adfasiEd teAccdidt fer %tiﬁz?s?&}eﬁfelnt Yrought b¢ RO @eld. t O

"am" In ch_case, rules are.appli,e resolve t anbi qui t yeen
Lo par 1 CLISPrORES detatsgp e Rioper 2 i fimtie i Hacesy shdiid Bl
di sanbi- guaAdditional refisgnsentstmay beresldedswcht asoa pracess teshrsbfecard ellvpetential i c
rules to We ar - DA 2 . .raduce the
occurr enc?ug ’ g{&ng% Pfée%.ml%gé 1mp mvemﬁpﬁ“ﬁ%‘é%ﬁ%aagﬁqgif ; E{é&?%ﬁ%{e?bn can
be ef 28t i then ity apalyee thegsed Piryles tapd oyl the rules,pith reppsct del the amouniapf nunber
Fol | owi g T ITEp R Bk K g oSl e ronl y s
ambi guous pairs aﬁp;btgaqtlbga&axg@gy_e%géwrhmpv@r 369?’6@533?%%@ 1%&‘°§Flﬁﬁi‘§‘tests
to : ndi cgtm in the samﬁ?lhﬁ@ ordes Ifﬂfeqxswenbd%msxgpinglt?mew@d smhuhtfhmg ]
"sel ected"_to. apbpea LS. in selection list or.to ace,the nore
frequentl f"'@)%%r en‘&t?ﬁwdi i dgige R gflnF@EFd'S’l mgnaf to 2afl the Beer’s
25 attention to?the fact that there is a significant likelihood that the desired word may

not have been selected. This may be preferable for users who prefer a system with a

fixed and predictable behavior (i.e. words always appear in the selection list in the

same order). In this situation, even when the user has already started to type the

following word, a special key combination (e.g. Control-Select) is designated so that

30 the user can “re-select” the previous word, choosing the correct word of the

ambiguous pair, without having to delete or re-type the word that the user has already
started typing. _

While the preferred embodiment of the invention has been illustrated and

described, it will be appreciated that various changes can be made therein without

35 departing from the spirit and scope of the invention. For example, those skilled in



been gener at ed: 1. Select "ne" over "of" when: the preceding word
is a preposition. 2. Select "if" over " he" when: the precedi ng
word is a rb ot her than a form of "to be" or a r
when t he f\éﬁ?aﬁ'ﬁﬂ word is neither a verb, an adverb, a 20 Fersonse? .
‘conj unction, nor a preposi tion. 3. Select "then" over "thenm when:
the preceding word is a determ ner; or when t he preceding
non- space character is a punctuation character; or when the

precedi ng word is neither a transitive verb, a conjunction, nor a

preposi ti ahe art will apprecfhte that @fétkeybds&a 64 df\ﬂ@é redhmrxeeybm'arulsdnm§ gowl ng
V\,Ol’d IS a _noun or an over

"in" when: SYPHE &%’cé‘m’%&sofﬂ‘f i WF?‘IQOI‘V\&? om?‘%y 2h eI d'af‘b €Y.

Sel ect " nidjsamibiguationtetigtidie diselosed herejwr & eqlially applidabls tank@lbbm@h Ebtan
adj ecti ve,q;fL; ﬁtgi‘%pom tion. 7. Select "ant over "an" when: the
pr ecedi ng mor he word "I1", or the word 30 "1" foll owed by

one or Snore advié il alserbedppreciatest thet ﬂmévg:eddqeuboasd disamhigudting system
L of the prsenP@vRfition My bé 'ﬁged ﬁﬁ‘nﬁﬁor* RAth, ‘ﬂf}g ﬁm&gﬁeﬁfﬁfn has

been press (i? capi t tter
WO 98/ 331 ﬂput or example, a chsamblguatlng system of the present invention is deplcted 1n

'IZ%' / US9 ?/ (H[GQMEE 6 as mcﬁrporated ina rgmgte control 600 for a telev1tsmn| This sy$ ?errtl may f q

i gui can_he r_reduce rules to er, sets, of words.
The get )c/)fbecrgﬂlgf?di %]’ﬁi "ﬁw&f%mmgsﬁﬁ a@ﬁé%d\?@mﬂam DAY SUHhET Ps, usRd 9« panded
as nedéled control awinterfaot devieeriichdstaysettoptbox?’ avldelt iswble of aceessccopputer. Thi s
appr oach q@fo%r&gtsgéhe&l{hé fut et ﬁ-{qufe{'fsgy%r}ém%{p&%ﬁl &B*l? %EH%E 1&&1(8{1:31%6‘ of

pr ocessi nq@gower ecause’ on smal |
nunber of kepstEmkes éha W?é@mga@dduneﬂsel@gwlt 602 comeected. to or containgd withih ewchar t

of a met hQQlefrBldi’aeGM m’I‘%ﬁt ehdY id Bﬁ-fféﬁ'i?éd' ﬂﬁﬂﬁhﬁ%&rb&séﬁﬁ‘c'duﬁm& Wing a the
systemto rgdléfcl ntd rlg% ggg '53‘ guities t an unacce tabl e

i ncrease ek 8 i‘@f ﬁd@t £ Jgeer Per%-ﬁ@ﬁtremf’@rcomg r88ul ting
s¥/st erhg unambiguous Salba kep 608 ik mbladéc‘ﬁorafhe&efibmd(tolddl)ﬁ’mt vitered keystigkge cor pus
of words i L act S corpus
shoul d be s?%‘?%ge%%lgu&ﬁ&t ﬁfffere%ft 1rtt€rp QLW §1ﬁ g‘?éqg%ﬁiéoq ggt 4”?]3 %%B’@ncy of
occur r encdelgvisioac beregy. d hlgorperatmlmdkeylboard dlrectly hom $hyesrembte vomtedduisary. At
a block 1 cu!la{} S ahtagshus| 'n'§ thftfa \Yﬁf]%ﬁsfﬁt Hal€ to utlhzevﬁ’gﬁét?m;

extracted f g ‘ti cor pus @éﬁg frequency. o
each, wherkeypoas 198?!’@9“3 ﬁYl@@gé)asegsInEmﬁﬁmss interfacas t he aver age

nunber of 15 occurrences per mllion words. At a block 1106, vocabul ary
wor ds 28re assi FIGURD 6B depipto up swist-wilich ehtaatiligsothe rethucedl eteybbadwor ds

spel | ed bydlfarﬁﬁ&lga'ﬁ%g ks§r¥te§1e9f'%{]ecpresent invention. Text entry is performed in the

manner described above using a reduced set of data keys 610 located, for example,

on the outer circumference of the face of the watch. Alternatively, the watch face

may be-implemented as a control disk that moves laterally in distinct directions

25 _correspondiflg to the various keys. An unambiguous Select key 612 is included on

the watch to delimit entered keystroke sequences and select different interpretations

sequentially displayed at the insertion point on the display screen.

It will also be appreciated that the reduced keyboard disambiguating system

. of the present invention is an especially effective technique for text input. based on

30 movement of the eye as detected by an eye-tracking device. Such an input system is

particularly suited for use by people with hand control disabilities. As the number of
visual targets that must be discriminated increases, the required resolution for the

eye-tracking system increases correspondingly, resulting in systems that tend to be

legs robust and more expensive. By decreasing the number of data keys required by




The words in a given group are therefore anbi guous when spelled on the
reduced keyboard. These groups are sorted and ranked in descending
or der accqul p the frequency of the second nost frpgtesésowed in
each group.- At a block 1108, the totgs.20 anbi guity of the systemis -
cal cul ated the sumof the frequencies of all words in all gr oups
excludrng the nost frequent word in each group. Then, at a decision bl ock
1110, "the current total anbiguity of the systemis conpared to a desired

maxi num val ue. Wen the anbi gui tg has been reduced bel ow the desired
“t hr eshol dhe system from 37 o @anre &0 A fevs and keys the reliabilityoohthe dysem ean be bl ock

1114, thegBgyf eﬂyaﬂ&e%veﬁ%mehraae ?-uaclahgae\n@wuﬁ16%%5@1%0&%&3%@ ghest

frequency O, uen econd hest frequency
word W ofute 1;1651\‘%‘@93’ 0 ‘(‘ﬁé devenkeys are uged toentqrée Sir ched.

For each @Gfinibess)asd 6he Wy lsaﬁ@li asthe eﬂdbctﬁkeylr maghﬂlie})é\&'e bipanized in

d di I
g BRI N oG Y e S,
and for edrle, cattokéymapbe eagilysetectzd, bytdrmommentroé'mhneeyeah aneaxfithe eighor ds ar e

ted d [ | th
ggg lr.:I’ (raenceol?%{ e?fﬁgr part A%Pgﬂeéfted clﬂ' aRr%%eﬂf&glga&gn&O IS}\%BQi %&ag*p%pk 1112
a clust erSYﬁ@mrkﬂﬁ‘;Ck pB eb’%'ﬁlﬂ@lﬂbg have generally teliehon apapprnach vifich requirggr ds and

parts of rli)éailoh '&t tvﬁd’k e}héélééﬁﬁﬁs)rfbkl &ach Petfél %fte%géﬁé?a@&cw $y3tnE S of W2
from occurrences WE’@ orpus of ‘usage. The re labi it Rof t he

rul e §& gbased %gk?tﬁeéﬂcﬁek ardpdisabiguating Swstem ofgthenpresent JBVENtN. of cases

wher e t hereg@iiibgCdnlyvoné eye fixation for eaf® 1&tr I 1ddt generated, offers advantages
PCT/ US98/ 06?307 yio s

sel ected SWERUFHER ARRROACh. o %ﬁlf%%fe egbgriment of 4. portabls r‘?ﬂf“%‘hg"waﬂ?\ t he
cor pus. AdisambiguatingesyistinohO 8 shdwrl i? FIGURE 4B.d éfther kdyboardnisetdnstruéted | usi on

of the r;&ﬁravﬂﬂ's?zer&%&ﬂa&udaﬂkeys 54, h&ﬁeﬂ{x@ Jﬁtﬂxﬁﬁh%ﬁf‘ﬁxé ?lfhﬁ? iPlglmeystem

anbi gui t f not rocess returns 0 consr der the
next Hi ghestent.akhe ful hF‘é@r peghanjgal keys @iove the user tosype myire &apidly byjusing ¢ he

process dgk&y Ebiate ﬁﬁg%id"l%rtyfaé@n ﬁiéftﬁfeg%bhﬁﬁhsrmatarﬁi's fse! takﬂ% id%ﬁ‘ta €S

al ready bete%me?dded t ﬁd%s‘ab?gicn@ﬂ/‘q%ﬁ%ol?at %B%Iug kE%X124 Eteeae tional

st or age ul

ex a(rjrpl e, kcltﬁgaﬁdwmmsrmmerl}egls 54 arraxtgedmlﬂletm@fsrred lagoutrdescﬁbddmbepe.cr fic

wor ds, or | abe rdi at a
deci si on bl ockvﬁgtéon\goc?g%#a b 3’89‘?" %’ntgl? or ggaen rg‘fé%° excg%‘ g 10

pr evi 2Us| ghavet emhodimentsaxi Faoseaskilodn thee agr mlés@premapnﬂxatoalmrz 1114 to
consi der igmgefithisNeGUCR: thaMegbodi SWPoflhe'Riied keyboard disambigdalfig Wi ¢

the required addrtrona or lon i's to the system QI’ was

al ready pFestedart & Wysgfﬂa@#%sé dsare@rrqﬂbfekussfhew Ih¥af8dorule is
added t o f@hip ulatew‘iththéﬂxﬂ&dléﬂireé ﬁﬂg&y%f@rﬁse@ﬁhn\il AN Gey¥Hrokes argpéiltRg so t hat
the rule w II when t&e correspondi ng key. sequence is

enter od e femE: BBe 3G oS30 TR e 4oy
25 Anot_her arrangement of the 3x3 array of data keys 56 can be constructed .

using three “rocker” keys 801, an example of which is shown in FIGURE 8A.
FIGURE 8B shows a side view of a rocker key 802 which has three closure
positions: rocking up and slightly away from the typist, straight down, and down and
slightly toward the typist. Thus, by placing the three middle three fingers of a user's
30  hand across the centers of the three rocker keys as a “home row,” each of the data
keys may be activated without having to lift the fingers from the keys. The three
positions can be activated by extending a finger forward and pushing slightly forward
and down, by pushing straight down, or by curling the finger slightly pulling back
and pushing down. A dimple in the center of each key provides tactile feedback



systemanbiguity is adjusted to account for the inprovenment brought by the

rul e. The process returns to decision block 1110 to deternine if the .
process should halt. Addi tional refinenents may be addge_ﬁ@ggggo
process toWMAMSBIMecord all potenti al rul es, including t| ng

| mprovenent in anmbiguity and i nf or mar#&n requi red 20 then to analyze the
set of rules and rank the rules with respect to the anount of

i mprovenent gained for a given cost of additional storage.

Thi s approach can al so be used when words are al ways placed in the

tSﬁ' ect | 0N regardin hh%ér positioRe ThVEIoWR! B Ly t@&ﬁﬁrmoﬂefra iy oSt shedi s8 typi ng
€ nex I

sel.ecte t he system

can gener 8t gata key uspghq:gq?gerq pRYeResd 1 thswaa[llg'g}ffqddw ‘ffgof\ﬁ‘gqﬁi%t t hat
Lhere i iS a si ngf;It_ef;iaﬂxaﬂierlarﬂaﬁgedmObﬂ that 3xhardy sofr data viceysl 56ein shown imot Pﬁve

een sele e with a
fixed andﬁ@g’g‘ﬁ %quﬁ%%p%fa %y%? 6 ﬁ%?@%ﬁ?{ 3 u\éﬂg rﬁltl;ae:]tfn%{: n&g‘%ﬂe ’ection
list i% theachof whlchasmblartdbp)depnessedhnsfom distin ablgw@rys ﬁ’éamﬁér has
(e o ConPTopE t FIOURERC, S key ma dgésgﬁ% Qpaﬁf"ﬁ&‘ﬁ?ﬁfﬁ"?ﬁ“ﬁy“ Iecrs "
t he previ teftandright) @41?9@§PD¥QSS§ eT@é lows cogh ]@3@?@5’6 fRounam 1@%&&’6 pair,
W t hout gk 8fup % sl Qb fPeréHt ch&a&t!ﬁ%rtﬂiﬁcﬁbﬁﬁ dssobiated!vith thedteyhahilehliseady

;Stn\al1 (ratnte |don SJ%?%‘E%‘WW F‘gﬂ%l%qgaq“e?ftllg?ﬁfmt oFars E’gk‘?‘l‘sgléeé'ng?qf mn#lcﬁ‘b{ggi&‘em at ed

that veri gesexahipleetcht af thecnin®detatideps 66 are/¢édchambmBiguously pssociategd witbm t he

SRt N6 e ind A %idil) 4R the Rowdr Yigtf IRYRS SnarhBiRusty nbdoSfitdd with

PCT/ US98/ @w8Qetters, a digit, and a punctuation character (a period). As shown in FIGIARE 8D, t he
art wll ?B{ Eg}} ft c%nhfﬁ?&eé gbeth'é?ﬁ%ﬁrtﬂt fifl?ﬂg of fofr Hﬁ'&'&%@ wWiR¥hRedsed on

di sanbi guat | 'H% tem may have as few as three %irtmig as twenty
data keys.onephghe four mrﬁﬁg’gﬁﬁﬁﬁ%ﬁeﬁ@m iy the clpswe 8§ é’&e WLUsEnely g | y
appl i q3bl %w‘it@h"é@ﬂﬂa@@%% @ach key cdﬂ(i becefstrustedas tilt 15 as many as eighttorvds! | al so

b d. t h d f th
or coont 1 HGNF OR BER RN AN RS P RoBeRar RESTERendig i g

t ext nunbet of wambiguousisafesa di sanbl guating system of the present _
| nvention is d%ﬂ'aﬁb&@r l?x%bodlmen{[: eﬁﬂgﬁn&nﬁﬁnﬂ tgg Qisﬁélﬁ% é fised drefpdugncont rol
600 for a television equjr for text programn ng

on a st andwddlevigseewhereach ﬁeﬁdgﬂs fIB'!ﬂElﬁbr sypebqls o qagh ]!@Y Eash synbolnis
i nterfyce |[geiiE R SHigRrens |RatiGEén iHéer?OXA. uddtiselcts & sgﬂbel e fhcleaaskegnput er

b a1 g uching i ki e Po e e pROPLes o hReeEh R onnce: ed
to or contsyhivell byid Hhdit dragging meilmvirstlmnplﬁﬁdof'ﬂm(screen toward thedésireded i n
e e eSS WG 200 4 s o KPS, BSbola b v
: For example, on a key containing three symbols, the leftmost symbol could be
25 indicated by. touching the key and sliding to the left, the rightmost symbol could be
indicated by touching the key and sliding right, and the center symbol, possibly the
most frequently used symbol, could be indicated by touching and releasing the key
with no sideways motion. When the pen stylus or fingertip is lifted from the
. touchscreen surface, the selected symbol is added to the end of the current
30 unambiguous spelling object. This method may be expanded to include more than
three selectable elements on a key. For example, a set of nine different stroke
“gestures” may be defined as eight different strokes in the direction of the eight
compass points, plus a simple tap as the ninth gesture. This would allow the user to
unambiguously select from a single key up to nine different characters or other
35 options such as functions or menus. '



15 unanbi guous Sel ect key 608 is included on the keyboard to delimt

entered keyst roke sequences and select different interpretations from
t he ‘sel ect {s‘ di spl ayed on the t el evi si on screenpcrRRO$HBHAL | ng
a keyboard g i'Tectl'y on the remote congjol is particularly

advant ageous in that a user does not have to utilize a separate full-size
keyboard when operating the television-based Internet access interface. 20
FI GURE 6B depicts a wist-watch that utilizes the reduced keyboard

di sanbi guati ng system of the present invention. Text entry is perfor med in

the rranné?v’hlteestw abext disoussionsrelajess to shecusd efetheoteduged, keybheard10 :
| ocat ed, Hi’i’+ sy m wxﬂ?!’l{ohﬁﬁ Hatfefers ah@ LEH‘gﬁEl?ni@%ﬂfbé rb&aedof the
wat ch. AI ternatl e wat ch, face nted_as a control

di sk that thabﬂtessxmmquyﬂy ePemble; with ng@cl@ngmgeszasmg Grent fMEACHS to t he
vari ous kgats. FORigHTRARIARE Vefsions vasld bﬁefaﬁlxa al SSmilBChERies, @ith the forkiga vat ch

ook | PHRiEE S SOOI raSpel R 8, 6 S et 5 er@ﬁet attons
It will akeyboasi aphmémiizecthe tandigiityeinrthel partitulae arpange, d:rsaardss oudtipleg system
f th f t

o Che, o 5 G RSBk AP e Ak

devi ce. Sgeterally nsepRomsy sharagters as the Pl'efﬂl’edl wethod te inpyt ﬂmncmkamgemdy peopl e

with ha”dkg@f‘t"i‘ﬁé ﬁfyt§t% Iih ?fdc@s“s:n em%ﬁxaﬁfcharacters ﬁﬁea'i'@ élﬁéélﬁt s that

be d d
Gy -  FRclPREpesy oD UARIP O e Ars o e wishoRRIGN, 25 ot Y iy is Pt < ND#B. ¢

tend to bkan1are dekizéd aﬁeb:y@mgan@lkmr@n@xma&igv@ thBﬁndeﬁﬁﬁ?é;kﬂﬁl Wwhizhnunber
of data keys u”ttﬁé’d d d, “CV\DQ % d and

PCT/ US98/ 6%3 9 'write esired word, a “Conversion” key is pressed and opg or more t he
system f rpm;sih'rle okanfiv itetpoetationseof dbe Snkeryd, kanheareelisplayed tas atmberedsyst em

can be ter@h 85! ¥n ZH@%%E?U N@E!F’%h sE¥8s [the'ds %ﬁ'&i %ﬁﬁ@?&aﬁ%& E‘P’l ower

resolutlonls used. eelg ey layout 1s's GURE 7.
evenlieyﬁrﬁﬁwg&hwﬁeépmllgnmeﬁers or nunbers, and one key is used

as the "Select’s bfé‘ferréﬁ*@n&kﬁkﬂ&nt@tﬁe gddacéd Zﬂddlhﬁnﬁiguatﬁlg%y’s&h?fd‘ﬂ th each
key correspondi to on ght di rectlo%](iI Qﬂ% anl zed. i
Citcle, ofEHFR ana pad, Keni operas B Tollosy chisn st Ve dbe Beman one of
t he ei ght charactetswmfespomﬁgemther;ﬂmnmdqieﬁmgadf tbe meqoﬁ-espcaﬂMgwg; thevi ce.
Previ ous t | S d eye-. n | 1y
relied ondgﬁ}éi%fg ci;n\/\hwé%l cgﬁllﬂ?& FQma £§8 e)?g?' agf Pwo key
sel ecﬂOonsnhommc speling| meepondfngttemeg’enaomtwkdsmhgmtth¢nf@quengxs:édhain t he
reduced keyhoat dodioS@BRHE HRUNMEIAE OF il Rorflt $3ENhat PHGIRAL 2Bad dngoffers

reqw ri ng only one =ye xat1 on I’ eac et er text gener ate
advant agedfter each, gpighguhkeystraks, theaward mpahulel@f ulecdisplasthe kang for

portabl e feﬁéiﬂﬁﬁd;hii@/xb&aﬁﬂ decreasxrcﬁ SraSU T ERueRG . syﬁérayrmﬁg ih thesdiibipuduiz FI GURE

4B. The k% aorkgs Ic%rrgs%%%amg to tﬂe desired word, the user presses the Select key to

25 select the first kana interpretation of the key sequence in the selection list.
| The reduced keyboard disambiguating system then exports this kana reading -

to a kanji interpretation software program that takes a kanji reading as input and
returns a list of the kanji that correspond to it. Associated with each kanji
interpretation is information regarding its frequency of and recency of use. The

-30  frequency of use is with respect to its use in the general language, and remains fixed.
The recency of use is with respect to the user of the software package, and is adjusted
according to the user’s particular history of usage of the software. The reduced
keyboard disambiguating system for Japanese then displays the returned kanji on the
keytops of the data keys 56.

rd
-i




with full-size mechanical keys 54, which are distinct fromthe display 53
of the 15 system The full-size nmechanical keys allow the user to type

nore rapid ng three separate fingers to type o %‘17‘([?5

col ums of Wd%?%”ﬁi%/s 56, taking advantgge of the inpr O\r}e gytah%z

f eedback provi ded by nechani cal keys. 'The reduced keyboard contai ns
twel ve keys 54 arranged in the preferred | ayout described above.

Variations can also be nade in the construction and operation of each of
t he 20 above enbodi nents. Those skilled in the art will appreciate that
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side view xeédlﬁgg ﬂ&he:hn@@ﬁhéSQﬁe Mw&hﬂaﬁmhwreﬁxec}eﬁ%ﬁikam re&ﬁh%g gﬂs g
own an

rocking up i y fromt i rali down, an
slightly t%@?ﬁ?ﬁiﬂg b B%AIQ SPFREES e %%«%mﬁ e &EKi § AEVARAS® i nger s
of a user'aivafte thoasysteartootmsé bﬁbse@mue rs6rea’is tah& th teRien 16 GHe® firitesthechS a

11 the. {HERFE B 1o B8 B possie ARfhel™ A SufiobRl Ftuchen Ve 0| U9 o0

by extIQndlsﬁgemlTemng@Oth@ﬁMSalemd pushing slightly forward and down,
by pushi ng strawgleﬁ bnd¥ 8 ! f back
and pushi r{% % e N t il fsrlﬂsﬁléfed &{'gﬁ{? géth%% bijek'ért e

f eedback am 1guous sp ethpd (@ 1rect pointing or multiple-s oke) is used to select

PCT/ U§98/ Q?@Qiésued readmg from the keyI Ion which it is dlsplaye(ti The seébﬁd asp (ejcl:t h
regarding fi i on. is allo e, user_ to e ra y on the
smal | set P lgmgflpbé'a W& és V‘\ﬁé{aﬁ h@@rgseﬁéeﬁglﬁ b"?)%“}ﬁyy cally
| i ftedSup agtérdufg tcheccengys of use and the numbet ofidlatahkeysaused ngedisplay dfanfine 3x3
array of t he dat a keys 56
are const%g%:t eﬁm nxg %@nﬁ%aml%:s& I?}e:%gﬂﬁﬁ %egcq%t%h%kgx fng le to be
depr essed selectedute displey aepardingso aeogagy .andrihe remeiningpsix keys aceirding ton FI GURE
8C, each kpsquesiey. PEhd kE}se&isﬁlﬁylﬁé"décogde 96 $Eenty E 'ﬂﬁ'ﬁogﬂjﬁceﬂﬁ)‘% ed
he Staokeysais

| eft and r| t n.de Is allo edc ypress to upa uously
speci fy d)ﬁ@h’ég '[%(rg gg?cr%ﬁsmépngy 5% Ondhe

soci at ed
W th t20e leayh sovsen of disphyed readitighU IThe temuining §ik Qd&?é blitﬁ?v &8nj @Q&d(h‘@gsl i@an of an

anbi guous S c._1 ht of th i,ne data
keys 56 ardégéga%ﬂ]&ﬁﬁegﬁlgg 5&8% géfgﬁc g‘éﬁé‘ﬁﬁﬁ?’t%r{& “sertsrf&’é‘gw @Ft §E§P ednd a
digit, andanpgeadingralso g]bneatSegts hizaganandrity Lodsasy katakanai enlgdinniwd fixed  t wo
letters, go&htidht I
FIGLRE o Hu8ns ondfe E‘Ssyt%ﬁfé’ﬁ“’{e?%i OR8¢ Wi By ity AP impi R 0, (o,
directi onsdlm%gf?dﬁirégs he biragana reading that is 1mp11c1ﬂy or exp11c1tly selected in the

25  selection list also appears at the insertion point. If the hiragana reading is desired for

output to the text area without converting it to any kanji, the user may select it by
touching the desired reading in the selection list.

It is important to note that, since the frequency of use information is not

dynamic, for a given input kana reading and number of keys allocated (six in this

30 example), the same kanji readings will always appear on the same keys, allowing the

user to become automatic in selecting kanji based on frequency. Since a kanji

reading displayed based on frequency may also have been recently used, the same

kanji reading may appear in two different screen locations. At the user’s option, a

selected number of the most recently used kanji readings that are displayed according



one of the four keytop regions 842, resulting in the closure of one of four
distinct 15 switch contacts 843. Each key could be constructed to tilt in
as many asw@ieghsipr as few as two different directi onsPCHHSISIBHY t he
systemto distinguish a correspondi ngi9- nunber of unanbi guous st ates.

I n anot her enbodi nent of the invention, the system may be used.on a touch
pad devi ce where each key has multiple synbols on each key. Each synbol is
20 located at a differenf | ocati on on the key. A user selects a synbol on

t he touch keys t.ouchi he Kk ontaining th ed.letter or
synbol . ant® ﬁrmnr,:)haqec PIAYLEY: 5 gﬁ%gmﬁatg%\é@g}ngs rd“?ﬁﬁ’ret E{Hg ‘Z;‘S{l?é Bt¥on in

t he pl anefoghat.he screen toward the desired |l etter or synbol. Al of

t he synbols on | [

exanple, on a @ ?%‘ﬁtr@x%l N a:tie?% @tﬁg(l)(?é s9cii1‘:e 9% e@%rgg!tgéhonngsﬁlscoul d be 25
i ndi cat edﬂie;desxmddtanageadmg kheyusanegain. pvssvg theSelpet klemt@ Selﬁﬁéﬁt? nexitk#Bat synbol
coul d £2. interpreudl s HeSHidoion RC hBeduag i&@%cﬂf&jdmﬁmlﬁgﬁﬁhr{g' §fem @edl the

center” sy nost freduently us , coul. d be

i ndi cat ede?mprltso‘g% %ﬂﬁ'& readipg o rige t karyiy inferpretation, gaffyvas @P@@Wa #8d ot on.
V\hep the Bﬁ a E?{Jelﬁst%d rdceﬁgﬁlﬂfetlispof fet%rhéd F]}f neeip: rbfh?onsh Thlsmﬂa%een
surface, the § etes ol, is a toteenote rent

unanbi guol@eétﬁ BB%/@E‘@ PP L ?r%t Rejactkey Y g?p%ﬁ?ﬁﬁ% A TALE S ore
t han selédlé&e sel ectabl e el enents on a key. For exanple, a set of nine

di ff e nt Str Oirhmb?lt?ﬂaéte ﬁ%h{ﬁ'fneeit, tg@é{négﬁrega%éegﬁg% Afe ?%193& Bidd strokes

2 Spdily
I n th dlrectl ap as
t he nint hnggsnom be serkhod sha/bmlixdnurprgmuomeoﬂnwp pregram i thearive ’@g%mﬂy sel ect

froma si fgginfx rHsQe& Olrﬂﬂﬁkealﬁiérﬁa{t@Eﬁiﬁbdﬁ%ﬁlfﬁﬁr&lé&fed%@an&%adu@%' ons
uncti o 11

such as f
PCT/ US98/ desitgd for output to the text area without converting 1t to kanji, the user mgy, simply

\O/I\hl | e thepgg b epia epiflg BeuRst a&su%@h-afdawhthmtﬁessmgqh@ménhe&mdukeyi keyboar d

i sa atin onan .char ac »

appr o0 ot od - Otee B o] KGR FAC aelsaiery P oNERb Pl % B preghd

| anguages uutil thg ddsifelideanji tappdass @reoner of the datake]zs Théatser’@tnn pmsgqliatye d@r si ons
woul d ope k@gigédﬁ' gx &19%*%5&@3@ ¢ fmulﬁgfe@txtog@ s{) ifda8Bn method {1]1%?5 fHanSet

optionally tq optlmze

keyboar d and kmnrqadm qmearam%k@x) tp ﬁelpﬁet he desived KagH. I%‘?gsﬁif&?d kamiiacr oss

STU' tiple gare tcrlxen liAREARSAS oulpit Edqﬁlecté;&%lrl&f af! xheer%a;ppam 88) ﬂﬁlnﬂhé@ﬁta k&ysr ent
apanese wor cess ener,a use, Ro ac S _Aas

pr ef erPed FeTndaplayed %9&?“5]’5‘[‘35’?3’%@ Wegﬁasmgne alf F%PQ?I step in

processi ngaydut.t crhbmer fheg ngmmypihgltlm:hansdemaUmnd $|nélthe ehove progess

phoneti c sg}l)l ?bl e of the desired kana, which appear as each syllable is

typed. Whé! kanji are desired, after typing the kana correspondl ng to
the one or ror ltoamjskiliedi ih the art will ealse adcagnizer that additionelivosabulgpd, a

" Conver si QRodf&Y e bR &RBRE FRnCHR BmPRES for example vocabulary modules
25 containing legal terms, medical terms, and foreign language terms. Via a system
menu, the user can configure the system so that the additional vocabulary words can
be caused to appear first or last in the list of possible words, with special coloration
or highlighting. Consequently, within the scope of the appended claims, it will be
appreciated that the invention can be practiced otherwise than as specifically

30  described herein.
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possi ble kanji interpretations of the entered kana are displayed as

nunber ed alternatives on the display. The user then selects the .
desired interpretation by 15 pressing the correspondi ng nunber.
A pre MWBhent of the reduced keyboard di sanbi guati fGEYRIAY or .

corres
cont ai ns one ent’rysfof each uni que 20 phonetic srpel | | REPLRGED esponfding to
one or nore words, where the frequency of that efty—+s—set—t0 t he

~sum of the freqnenshissdigtntd bf theheehtivh i whidBlan RREGEVE ropeaAfoP Privilege  Af ter
each anbi ﬁuo S k‘f strake ';tgg word vocabul ary nodul e di Splays™ the kana for
each matc Fﬁ%’% eidﬁﬁﬂﬁ?‘s P¥WY order of frequency. After typing in the
anbi guous keystrokes corresponding to the desired word, the user

' h I k . i . i i f th
ey sequence i it he Suflspbfating 4yiten ‘1Y Wlhibio\R% | BHEREOE bR o' 1"
di sanbi gu%hﬂ&c@ﬁ%zt&%%?%%&fﬁﬁrdi%g%ﬁw B 'égggstirﬁ@ghﬁﬂsin to a kanji

interpretati'on software” program:t anj | reaﬁ‘l ng as input and

returns a list of thg kanj iserhigfut GevieS BRARE alglurality &S,ﬁgﬁm&&f&, ¥adnpreach
kanj i interpretation is‘information réegarding its frequency of and
recency Ofmblsgﬂuralﬁ’tyeoBanutfﬂ_hE%e_ﬁb@Uciﬁt‘edWiﬂu'aslla_lﬁrélﬁyrcﬁsﬂ%ictérﬁ, b Sinpigte i n the
general | anguage, and renains fixed. he recency of use is wth
respect t csetpence deingofentfatedsaath tiatecanpinpitcapeansas delested by unardpulating the
according to the user's particular history of usage of the software. The
reduced  user inpktgeyacer anddiostespondingito thye segueremof tupud dpvine meansithat havepl ay's
the returned kanji on the . keytops of the data keys 56.

WO 98/ 3311been selected, the generated input sequence having a textual interpretation that is

PCT/ US98/ 013Q7 : ) . . L - 48-

The syst erARSER$dus&o the niyralityof shaacters agsogiated jwithgesh inputdaea®Sni ne t hr ee
aspects of the manner in which the kanji are displayed. The first aspect is
t he maxi mum nuﬁtfler o TREPAY 2 FUNRLINE; arB@&lﬁﬁgsgﬁ/Bgﬁ%tsdieéfh é&eﬂ‘eon a

keyt op. . o hhere t [ i ble kanji di , th
foadi ngs. & arelireet S daBE b MR SABBBEZI 1) & Anong the ni ne keye.
When there are nore possi Dlignkahl depict systbsh AMATH hBWerlalg L1 MeS the

) k
maxi mum nunber, the remaini n%l ganj I crtggsgl ngs "are di'spl ayed on

subsequent screens. § speginddcesdde i i ieat
advance the systemto thesﬁsubse)&gﬁt%aggﬁggﬁg}& g‘?éﬁtq%wr%i Sr%rx]ﬁ({}% at:v]ie first
screen  display,|theprogessbeidestiflyingGr@e thedfluRlissof 0 edt e the dfemoMy afliditol € t one
i ndi cates when the 10 systemreturns to the first screen.

When nor e drieaobject assoeintidngith sach gankmysidinput ssqoéncepirdl generatingeanpstper 1 ed
unanbi guous spel l'ing nmethod (direct pointing or nultiple-stroke) Is used to
sel ect -signal causing the display to display at least one of the identified objects associated

gener atjng Japanese Kana and kanji op‘éroat es as follows. The user types the
Roman Um m m ‘@gcorresponding to the phonetic_spelling—ei—the kana
Wﬁ”"[ - desired word. The word|Te{SISHEET HASOBRENe

with each generated input sequence as a textual interpretation of the generated input

sequence.

2. The system of Claim 1, wherein an activation of an input means is
simultaneously processed as an ambiguous selection of one or more of thé plurality
of characters associated with said input means, and as an explicit selection of a
specific, unambiguous character from said input means, wherein each input sequence
also has an unambiguous textual interpretation composed of said unambiguous

characters.

This Sheet Has Been Reilaced

(e




the desired reading fromthe key on which it is displayed. The second

aspect . configured by the user is the nunber of data keys used to

di spl ay kanyoogsndi ngs 15 according to recency of use and pdwEusesnise7 of
data keys usedto—di-spl ay kanji tgadi ngs according to frequency of
us hree of the nine keys may be . [ 3Et Hto—di-shl ay
acﬁmmmumMH y, and the renmaining six keys ajfmiﬂ'?r&ms BEEN
freguehcy. eske di spl ayi ng according to recency showRENAGDst regently
used kanji readings, in order of decreasing recency of use, on the
first three data keyFh®bystén of Chiifh 2 ¥iRfdn He @Hesniéﬁva@lvié@mmne&é&

remai ni ng six keys show kanji readings in order of decreasing

frequency axfa set of athbigaol kdys disphiyed e a thsgeapt i on, the sel ected kana
readi ng al so appears as hiragana only and as katakana only in two fixed

| ocations on the first screen, preferably on the sane key with the hiragana
readi ng di 4pl ayEhe system pf@?ﬁmﬁ,wﬂmia actéeatingghe Hisplay scieepidirectly y or
explicitly selected in the 25  selection list also appears at the

i nserti on Ybemat .a |eharagterhily adisplayede aenampigupushysi gelagts othe charaetgr pandto t he
text area without converting if, to any kanj.i, the user may select it by

t ouchi ng tH& opsly seleglsi ]Png‘i’i@q%e Wnﬂl%mei acter appears. It is

inportant to note that, since the frequency of use information is not
dynam c, for a giveng nput kana-readi ng and nunmber of. keys allocated (six
inthis 30 exdnpl e')r%le me@fﬁclﬁ%uwﬂstsmw H%‘? F°“§P?ﬁé%%§' ‘5;9;98%"“&1 t he
sanme keys, ;al i B moannt £ 0 0 automatic i el ecting.kanji
based on ftrhgq‘%‘g#g{%.g t@llnl(s:eas%‘oc ag%fl{”l& mgqﬁ%ﬁﬁf’n‘gt%ﬂq’? té’)’/‘e eztggcggcrgﬁgﬁ equency
may al so ; - he same kanji reading may appear in
two di ffe@%@@?gglgﬁﬁﬁggtgﬁﬁg@ﬂ%ﬁgﬁe user's option, a sel ected
nunber of the nost recently used kanji readings that are displayed

according 6.  Th¥Os9Sed31df Claim3, wherein specific characters are
PCT/ US98/ 01307 - 49-

frequency wianbigsqushysstecesl by iitidlyhactidating diendisplay stréers 6fithe blbiguous

di sti ngui shi ng format. If the first kana interpretation of
t he key sekpyenwlere rthe hehasastercis alisplayed asd rthén performing de distinguikhatie

readi ng, the user again presses the Select key to select the next kana 5

i nt er pr et amoyement to knslicate betspentfi¢ charactefhe reduced keyboard di sanmbi guati ng

to

systemt hen exports this next kana reading to the kanji interpretation
sof t ware program and di spl aés the first screen qof the list of returned
kanji interpret&tiondbe TSR oeEdfrlaim 3, Whersin p spe@Hc i ¢harastesh r@peat ed

press of the Sel ect. ke til the .desired ka reading is. . el ected. 10
In an al t e/ g'é%{?’d?% by, @%ﬂgéil%&ﬁ?lﬁ%@ﬁyﬁb?“@ﬂg %é}né‘?ﬁ BReredh o
r eadi ng o) ' kanid i nt.er pretati on soft e program
nti 1 tne T Gh s &6tsodnii ek iRion oF e Bod papihed SepEel
enbodi ment, if the selected hiragana reading is

8. The system of Claim 7, wherein the character that will be

unambiguoﬁsly selected is visually indicated by distinct formatting.

9. The system of Claim 7, wherein the letters on each key are displayed

in order of their frequency of occurrence in the language.

10.  The system of Claim 7, wherein a next unambiguous character is
selected from the same key following a time interval that exceeds a pre-determined

threshold during whiéh no key activation .occurs.

—_—
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desired for output to the text area without converting it to kanji, the

user may- sinply begin typing the next desired word w thout pressing .
t he " Next key. 15 Once the desired kana r

sel ect ed, @ﬁgﬁﬁ%&t Screen” key is pséssed until the %g&*’%@li“gnjr .

appears on one of the data keys. The~“@Ser then presses the data key

than T ANEHRERIEH <26 ng” appear e onthe Key) Tormme GHEE e SRRG r o
kanji* The 'sel"ectsed* kanj i : are then i mredr ateI y o@EPLACEDo t he lt ext

' t o ty0 t k e s | d sh
e PO Lo S o G e e o
T L A REA T R LSR8 v

repeats

axanpl o ind BRI Bitkeen oo e RS o a?ﬁtﬁ%?ega‘t S e SRR T2 o

exanpl e vocabul ary nod er ms, and

forei gn |infeddare REhan\hd e -%¥t%h-§ﬂqed lgure the
system so that the additional vocabu artgre\% s%ga&nlpqmuﬁl%{%% cause to

appear f iinfetpretatib@$f thelinplteselidnces oAl iafd MifsE coﬁtaEQ i$ REleL1Rl Hyo! oration
or highlighting. Consequently, within the scope of the appended clains, it
wi |l be theuserdmpumitat ed that the invention can be practiced otherw se
than as specifically 30 descri bed herein. The
enbodi ments of the invention in which an exclusive property or privilege

is clainmed arelZdef i Fheosyateny off Clains 2, wherein the user inpit. deviceAs smplearenfedr
establishing digitally encoded text conprising: (a) a
user i nplfsadete Tg?éﬂls\lﬂus messhajcal keysral ity of inputs (56), each 5 - of the
plurality of inputs being associated with a pI urality of characters, the

l

i nputs ng erabpl e t he_.s tem 0 .generate an_ | nput
sequence each PYRlSH °f|béla‘m?2 %E qi%ﬁ are mylti-stateyser

i nput dewy generated i nput sequence corresponding to the
sequence\%’%&%ﬁe&?‘s t hat have been sel ected and having an anbi guous

t ext ual interpret ation when the user operates the systemin an anbi guous 10

UL e 1, 0eTA SR UEn Sl 99, RUOS e Laphlter! el 1Y o

characters associ-ate Y he gener espondi ng

to the mbﬁg&ﬁua?%etee&d Ibp%émgtaagwamé@y Qﬁsﬁtbézetl)ﬁ%@sdm?d‘@«h&%tﬂ fig

unanbi guous t extua
number of times corresponds to the position of the desired character on the key.

15. . The system of Claim 14, wherein the letters on each key are displayed

in order of their fret;uency of occurrence in the language.

16. The system of Claim 14, wherein a next unambiguous character is
selected from the same key following a time interval that exceeds a pre-determined

threshold during which no key activation occurs.

17.  The system of Claim 16, wherein the length of the pre-determined
time threshold is automatically adjusted to be a multiple of the running average of the
time intervals between successive pairs of contacts on the same key, when said time

intervals are less than the pre-determined threshold and the unambiguous textual

\
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interpretation when the user operates the systemin a unanbi guous i nput
nmode; . : (b) - a nenory (104) containing a plurality of
obj ects, e¥dogdsiine 15 plurality of objects associated wgdinadgiofiyt .
seq T (c) asgi splay (53) to depict system output
to the user; and .?d) a processor_(100) coupled to the

user l-:rIMHJlJLEﬂgvmuu Toenerated input soquence upt ;"P?%?;*géggggse_ &2t {on of

- * - -
an input as an artbi uous sel ection of one or nore! Df

char act er gnias@shd SCtmwiik t?g%&nkékpé&taﬁtj‘ﬁggsﬁtﬁwgﬁé oF'cBHtabf3Ss ?%lgét%lf[ yt ﬁ‘;

objects in nmenory a st one o _ i'S associ a
i nput  seq@ngser Reiodthubr ocessed; (i)
si mul taneously processing each generated input sequence upon the -

selection of an input as an unanbi guous sel ection of a specific 25

character assod8at edhei tsysiemi dof NClHim!2) iwigiéinf Vthé hnMBIBYoAY O YskthaXt ual

interpretation associated with the generated i nput sequence; and

(iii) geirderprétatiprain displayed irsa dedicatedblosation drhthe displayay t o di-spl ay at

| east one of the identified objects associated with the generated input

sequence as a textual interpretation of the generated input sequence and to

30  sinultaneddsl y Ali digamabiguating swstemf ifor] disambiguatings ambiguoils  input

interpretation that i ssociated with the input sequence.

-51- sequences enterecgbyausemge disambiguating system GOmMPRSINGSi n the plurality of

i nputs of the user input . dﬁgi ce are irrp&em_entecj as a pl uralitfy of

keys displ ayed on a? oucRIEFEERIHATHCE g a plurglity; of|inpu} meanseach@fer s

associ at eg. Wi che key hei ng di splayed. w thin boundary t hat ]

defi nes t%}ft pL\%@lﬁgan \l/ﬁ'%’F PR oﬁ%@?t%gw’tﬂh@ Ph"&%l?%c‘?igé FPiSc WhFTHRer e a

char acter ,j i i 1 rocessed as _an unanbi guous

cel cot i onayan ofphe Bl @kfEbr e SNy SRERH Na GRIGRAT B BipF BRIy ot

the plurality of chagactaer L oAtBSinIM : . 3.
Y, act g ﬁxe?&ﬁfi R Gt g’:%&;ﬁ%ﬁt}r of ol;g&%% gach of the

The systemof Caim1l, wher he pl ur i nput e usSer input

devi ce ar glirdly@febjeed associutdd witlehn inpuPéeqiiee; di spl ayed on a touchscreen
with the 10+ plurality of characters associated with each key being

di spl ayed within a koundardispldyato depict systizh bipat folthé udegyandnd wherein a
specific character is unanbi guously sel ected by contacting the key on
whi ch a desired chadact erm pwcetissipcaypletl amdhe aséroinpundevice, memory and

display, said processor comprising:
. an identifying component for identifying from the plurality of
" objects in thé mémory at least one object associated with each generated input
sequence;

- an output component for displaying at least one of the
identified objects associated with each generated input sequence as a textual
interpretation of the generated input sequence;

a text entry component for entering a selection of one of the
displayed at least one of the identified objects into a text entry display location; ﬁ;1d
a return component for returning an object selected from a text

entry display location to the output component, wherein the input sequence

—_—
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di stingui shabl e novenent to indicate the specific character.
4, The system of Claim 3, wherein the distinguishable novenent specifies
15 an alternate formof a character. 5. of

c| aim 1, w¥PMBUhe plurality of i npyts oft he user input mﬁ%@@ﬁ% ar-e
iﬁrrent ed as a ﬁl urallty of keys di% 6I‘ayed on a t_ouchscreen with the

pI u umm‘;tm m,ers associ ated with each key b E%CWE’E@ ;@mgg\lt?l insa
ed k f

bou defines that key and wherein
pa,é SelRgst o

unanbi guousl y sel eCt ed by 20 contacting a displ
tinmes, wherein.t er.,of t

cor r espondSSq%R t?‘ﬂé"lg’ogﬁ%t‘?tﬁ?f’téf’ eF'ﬁa %‘%‘E‘lar byt @HEY&Q?

) The t em of. C ai ei.n.the of the contacted
ey i vi STRHE BRIers: B bEine Abieeleabeosi YLty s#8E¥ea: has been
unanbi guously 25 sel ect ed. . .The system of Claimb5,

wherein a next gpeci thdoLhal Gt 19 ﬂmerglﬁéfﬁ'ﬁﬁﬁ’l&fgf’mctﬁrﬁﬁé fefyt om t he

contacted key followng~a tinme I ntéerva excee a predeterm ned

threshol d yhd figh ﬂ’tﬁ‘a‘fﬁbb?&t ey tebc?exﬁﬂ}‘&@?lhﬂ’ocﬁﬂ@n WiRl&d) thd'6bje il laltest

the predetermned time threshold is automatically adj ustedas a function of
a runni ng e?ﬁryms}ilﬁmﬁﬁldﬂxstdtﬁﬁedt&&é\é&{p@t&ﬁhﬁﬁféﬁt successive pairs of

contacts on the sanme key, whe said time intervals are less than the
predet erm ned threshold and when t he -52- unanbi guous

t extual interprziati e sybtetrhef Clajmu @ 9,5ehpréineash aftthe alunality ofabjdctpamtlﬁ: of
contacts is selected by the user for output. The system
of C ai m Ipembntast durthes agsociated; with afrequangy of use axtdethe,ugbnecﬁ asp@mated with devi ce
are |rrpl emented as a plurality of nechanical s with each of the
plurality esch uaput ﬂ@@wcbéhﬁﬁdla&%bigthécﬁWPWYaO wsgrig|dispayed @rﬁhpa&rsfer s and
wherein the ne cal ar ated in ural | stinct
ways to uridrH r@lgy[ bg(fpé!&lpg,tge °%a alf e\:gaq:ta@pgr\gﬂlerem 1 secon

identified ob_]ect that is not the default object is associated with a generated input
sequence and has a frequency of use that exceeds a selected threshold wherein said
threshold is a function of the frequency of use of the default object, the default object
is marked as a high-ambiguity word.

22.  The system of Claim 21, wherein a special audible or visual indication
is given whefi a key sequence corresponding to a high-ambiguity object is entered

and the high-ambiguity object is selected for output by default.

-23.  The system of Claim 21, wherein a high-ambiguity object displayed
by the output component is automatically indicated using distinctive visual

formatting.

24. The system of Claim 21, wherein objects in memory include
additional information such that, for one or more high-ambiguity objects, the
processor can determine from the context of said high-ambiguity objects in the text

entry display location one or more contexts in which the high-ambiguity object is
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9. The systemof Claim1, wherein the plurality of inputs of the user

I nput ) device are inplenmented as a plurality of nechanical keys with .
each of tReopgmsgiaiity of 10 keys bei ng associated wi th a ptTusds/igigoof -
characters that—are-di spl ayed on eaclgskey and wherein a specific

ch ' | guously selected by activating_a _given key a
nEM"ﬂu!"mmrﬂ\ wher ei-n the nunber of tines tjhgymi MEFTKISAS IBEER]t i vat ed
correSpondstt ¢ t ke position of the desired charagter o bP&oEReY -
10. The system of Claim9, wherein an additi s-/15
unambi guGitdniaticall eérskel WviGChe \heki MOstiRuehdyedbiét MssdeiteDRith Yhe dmi@s and

wherein the nunber of tines the given key is activated is greater

t han t he inpusequenke associarcdarith the high-athbighity bjectn t he key. 11.
The system of Claim9, wherein a next specific character is

unanbi guousl y- sel ected fromthe given key following a tine interval that

exceeds a 20 2%r edAt disaimbighatihg esysteml fhrr idisgmbiguating o atobjguioss ainpuvat ed and
wherein the | ength of the predetermned tinme threshold is

aut omat | cusncasipniened by aviser, therdisambiguating systemicomprising: aver age of tine
I nterval s between successive pairs of activations of_ the sanme key,
when said time intetval s2 45 inpK device having aplardite phinput means $aeh 6f and when

Eoet ai ni B SrALRA oK Snpf fans AbrpRi He 5 Shoeibrer shppcieRe MoBPY or

1 t. . 12. The. t f d ai in t i
Om Pt ot srapense sing eenbhated et it B FP inctt s Vetectel ) Biiol i WY 91013
e
det ect ed R i . i d
Qerect o0 i iy BeiCr AR ot s“!“bn#atﬁ‘fy?? betfiboc 8t lﬁﬁﬁpé%&%?%e@% “%4?3‘?‘6? he. wor ds
can be 0eh At GeBRRLE AP sOluchIPLENSE ekl Bfcrifoa b igUs | DU

mode by selecting fhe Borrespondi ng° sequence-of I n

13.  Theasnyighei dufto HeAiliRalis of UhGFaiels abGated withka 8 inphtfeRRen

provisional |y added to the menmory corresponding to a previously unknown

wor d t hat ~ hasbbeena unsiibiyy ¢ontaining P pluralitpdofudjedts) édch 6fahér ences
of the word are del eted fromthe digitally encoded out put text

produced piyralite of ybjeetmnasdveintadhwith an\inmu skquenbe, whenéinaach b it plagality
unambi guously input, the object is automatically deleted fromthe
nmenory. of objects in the memory are further associated with a frequency of use;
c. a display to depict system output to the user; and
d. a processor coupled to the user input device, memory and
'display, the processor identifying from the plurality of objects in the memory
associated with each generated input sequence at least one object with the highest
frequency of use, and generating an output signal causing the display to display at
Jeast one of the identified objects associated with each generated input sequence as a

textual interpretation of the generated input sequence.

26. A disambiguating system for disambiguating ambiguous input
sequences entered by a user, the disambiguating éystem comprising:

a. a user input device having a plurality of input means,

each of the plurality of input means associated with a plurality of characters, an input

sequence being generated each time an input means is selected by manipulating the

_—
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14. The system of O aim 12, wherein when.an object has been
provisionally added to the nenory corresponding to a previously unknown
wor d t hat {15 been unanbi guously input, and wherein t Butiiser -
sequence aNOBRY Zd with the 10 worg. is not generated prior to receipt- of
a signal indicating that the systemls "to be turned off. —thq object

d| simﬂmmuﬂyum ';nedfl‘);o(rﬂ ggméuat. ng anbi ga%ﬁgs&qg;gngég %EN sequences

entered ‘by"a Uset, *t he di sanbi gEatl ng syst em conprising: |

15
St of ond %?nw@?*swg%%'wﬁ st ate fesliehbedt gy e E%’%ﬁﬁgﬁhﬁﬁ?\a? 2| ity of
i nput s ( 5@3 selectedaﬁeo Q% ‘#lé)ﬁ.l? sgtg.{%hb'é ﬂLﬁ'/lh%laO{ex{ t§ho

sel ection of one of nD HpUt S generates a

sel ected jRBisho §599H€ri69che Waﬁﬂarﬁ& Scésh&ﬁatgci vﬂﬁ?each inpf'mBRHsE Of the

unanbi guous i"nputs (58) ge€neraftes signa at control system

. oper at i onwhefin the input device has at 14289 one hafidigiors inbf et for igBhéatiniz & Ur ality
of objects, each of the plurality of objeCts associated with an input
sequence; unambiguous output, and whetéin a 1@udlsﬁqlleh¥e @5 Sormiintel Wheh thy Sisem out put
to the user, and (d) a programmabl e processor (100)
coupl ed tmanipalatesetheusepulputdevxceidemnmambmmpahﬂeﬂsspl ay, said processor
bei ng programed for: 25 (1) i dentifying fromthe
plurality of objectb.in 2hwemenbcontaining aaplurelityt obobjests, ezachaek db¢ at ed

wi th each sel ected input sequence that is generated;

(ii) cauBlumiity o€ objesis|aaspciptedapith EBJBPWFequenen Wharein egeh of the plurality

associ at ed th each sel ecte ut se nce that i's ?enerat ed as a textual
i nt er pret 8f ‘iwblﬁctﬁi“’c @&%?@M%@S@@M 2 frgguency of use;

(iii1) responding to an u nﬁgq us SI e ted by sel ecti on of
one or nore of the ﬁ‘nanbfiah"g ?ﬁ {f] gﬁg\@t?ﬂ&%ﬁ% ‘8’6‘] ect fromthe
identified set of aly. Ieaa r8&§s&béoq1§§ed' {bntéﬂl’te eﬁgec C)b§ec§ry\i,\%l§&c: t he

sel ected i nput sequence and a text

entry di s My toP&sO L di splay as the textual interpretation
of the se g gd I nput geque csmg nd -54-

(iv) responding to an URRIRNARGLS coPsttnt B8R FHg Bom the plafdlRF bf on of
one or nore of the unanbi guous ’i nputs by |dent|fy|ng t he |nput sequence

objects in the memory at least one object associated with each generated input

sequence and having the highest frequency of use;

\ an output component for displaying at least one of the
identified objecte' associated with each generated input sequence as a textual
intefpfetation of the generated input sequence, wherein the objects associated with
each mput sequence are displayed in order of decreasing ﬁ'equency of use;

automatically identifying an object with the highest frequency
of use of the terminated input sequence; and

a selection component for selecting the identified object with
the highest. frequency of use for entry into a text entry display location upon
detecting the manipulation of the user input device to an unambiguous input means,
and selecting the identified objects having a lower frequency of use upon detecting

the manipulation of the user input device to an unambiguous input means a plurality
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associated with an object fromthe text entry display |ocation and
establ ishing the i dent ified i nput sequence as the sel ected input
sequence. woDss33iit The system of C ai m 15, wher epOTAUSE8/01307 -
unanbi guous-signal—that- causes tée processor to identify the input

sequence as o | th an object fromthe text entry displ ay
Iocat ﬂ ‘hﬁg“ the I dentified input sequ>r ei eéﬁ@had I nput
-seque A hat del etes the character ig gﬁ%_%ﬁ? ng the
obj ect in“th text entry display |ocation. ACE The
syst em of oﬂuﬁbé“eaélﬁma%ﬁfaﬁbﬂ of the user input device to the uﬂﬁblgu(ﬁﬁQHp\Rfmédﬁg
plurality of obJects I n the nmenory are associ ated with a frequency of

- use selecting an object havihg thé hexplpwet fegrmcy adfegsewfivm €iae idenfifiel
sequence that has the hi ghest frequency of use is displayed as a first
i denti fi edbjedtsect and is the default 15 object for the associated input
sequence; and (c) the default object is identified to
the systemuser as a high- anbiguity object if a second identified

obj ect that is2hot H‘hedtsgmbxguaﬁwﬁm afifldim 26, wherein thei idensifiedi altieathe sane
generated_input sequence has a frequency of use that exceeds a

sel ect ed having tha bishest rfaqqﬁertcarec’%@eea;st@e textpalsintsrpretation orf Jhe AmMIgUNUSt he 20
;{ Fqggf‘ggf&t ggq%e&é;%éﬁmq en'a ook §tindNdy; E]?na%\ﬁglra ﬂig;?gqé,g"f use of
R A R e ST aas
gfﬁ:a: PF;E‘(’) %%ﬁf"&%ﬁé P%ﬁh%gﬁh&? ?‘ﬁ%npl ur afh s(;;flay uﬁofl d@i&ung assoel at ed
ith | fy h t

w a plyf, H; Spkx}éﬁoﬁ 5&%@5 ﬁ{sﬁﬁlev%é tb%%ﬁﬁgdspgggﬁgg}sggﬂ%%éﬁr&ac i me

an i nput ecte at1ng the us whereln the

gener at edo} BRhd dlsnngmeﬁﬁgmem‘&sﬁape#&et ééda@s REMHRAGipof Istdrfiig hS t hat
have been sel ected, Wherern the generatéd i nput sequence has a

textual | abgrapitRgdius Yipuit teaquenée @”ﬁpoﬁl&l&u%lﬁl irput Araddassodihted ith theOf
characters assocliated with each input

at | east onambigaocds generation opore grfigprefcharagerser ati ng an unanbi guous
out put, wherein an input sequence is term nated when the user

mani pul ates the user input device to an unanbi guous input
28. The disambiguating system of Claim 27, wherein the identified

(i)

objects associated with the received input sequence are displayed in a selection list
on the display, and wherein the object selected for entry into a text entry display
location by maniﬁﬁlation of the user input device to the unambiguous input means is

displayed in said second distinguishing manner on the display.

29.  The disambiguating system of Claim 25 wherein the identified object '
‘with the highest frequency of use is displayed as the textual interpretation of the
ambiguous input sequence at the insertion point where text is output to the text entry

display location.

30. The disambiguating system of Claim 29, wherein the objects

associated with the received input sequence are displayed in a selection list on the

—_—
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- 55- (b) a nenory (104) containing a
plurality of Obj ects, each of the plurality of objects
assw sequence and a frequency of use, VQSk8iddn1307 -
eac of objects conts%l ned in the nenory correspond to

seque Latin characters known as Romeji, wherein the

seque m,ﬂ"macters ) 5 corres tic kana
spel-l the phonetic kana spelling|iTsts SHEET HA
associ at ed with ohe or nore Japanese words; REPLACED

(@ a piBladbp peeiheti sEbipuAT R R Al Bl il HeRED o wiibiyons
and di splig¥nt i processor conpri sing: 10

(1) an | entl yi'ng conponent for identifying from the
plurality of objects in the nenory at | east one object associated wth each

gener at ed 31.. The disambighiihy SPALBNER CRIM ﬂ”OaVWKHielh% &8 ehbn f4 equency

of use and identifying any additi onal obj ects associ at ed
wi th eachprgésiemsined! hapmiums @andBcof the identified objects associated with the

(11) an output conponent for displaying on the display at 15

| east onereceived inputstqodrice ate displayeddn edelectidn lisbhch gener at ed i nput sequence
as a textual interpretation of the generated input
sequence, and displayin additional identified obj ect s
associ at ed wi t¥-eac %ﬁﬂm coystemacdi Claima31,t avbersin thet eabjscts ati ons
of the generated i nput sequence in order of degreasing

fr equencyas(gqm@;gé witlythe received 1nput sequence that are in excess of the prede(tmed a

sel ection conponent .for. selegti identifie .. 20

wi th the w@&%&n@%ff%g ¢ GSglayef infce i Staa‘JFé‘ﬁPl"é’ﬁflrW the dish 2y

| ocati on Y etecti n.of fhe user input
devi ce 1 oV Seiesting gediions, penipEiAFe of e b sffRR dBvicd g B uBtm bt
identifiegﬁpg F s having a | ower frequency of use for entry into the text
entry di spfay locati on upon detecting the mani pul ati on of the user input
device to an unanbi guous input a plurality of tinmes, each

mani pul ati on 083t heTys gford- Bﬂb&hbféﬁyﬁﬂ‘gesfs&m of Clajm 26, whérRin tHe Gojedi@fidi guous
i nput selecting an object having a next |ower frequency of use from

t he i dent ﬂfelﬁéin&? cdereSpond to sequences of Roman characters (ré8aji) cobft8psndihgete of C aim

18, wherein the tfrequency of -use associated with each

obj ect cotlieainipe phonetisrspeliingsofabiel khnd whichecosrespontl tb loae fot espre Japaesof use of
t he Japanese words associated with the object.

30 words20. ~ The system of Claim 19, wherein after each generated

i nput sequence, . the phonetic kana spelling, which
corresponds to the gbject in the memory associ ated th

the input sequéfce AR8Werdisgmbighatingsistom et (riaia33oWhersin t}lesﬁ%ﬂ‘@BPbyed

of use associated with each object in memory is equal to the sum of the frequencies
of use of the Japanese words with the phonetic kana reading corresponding to said -

object.

35.  The word-disambiguating system of Claim 34, wherein after each
generated input sequence, the kana represented by the object in the memory
associated with the input sequence and having a highest frequency of use is

displayed.

\\\
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- 56- o 21. The system of O aim 19, wherein after each

generated i nput sequence, t he phonetic kana spellings, which
correspongwoleg/s®ig or nore objects in . the nenory asSPCT/ASeLI0IMT h t he
in g re displayed in dees®asi ng order of frequency. )
22. system of Claim 19, wherein the proces ' Sel ects

5 w‘gﬁ' ’“tmum a hi ghest frequency of use [aBHBh8HEEOMAS iBEENgNna

spe 4 with the generated i detecting
t he mani pul ati on of the user .i nput devi ce IS i nput,

causing the daépl aThé owstdsditambigusingr sydihe of eBlaiii34, wherein iafieerqackt ati ons
associated with the selected object, said one or nore textual -

I Nt er pr egaterated inpmt 3gquenee, cthe ikane represented rbyc ther anet e mordobjectaria, thkat akana,
kanji or 10 kanji plus furigana, one or nore of said textual

i nt er pr emgtooysssasigtedivwithothe impuit sequencs are displayedin & list intdecrepsing atdery of

I nputs, wherein selection of the corresponding i nput selects t he
associ at effrequencal interpretation for output as a textual interpretation of
t he generated i nput sequence. The system of

23.
O e Sl b 30, i I Vb e
e gt T B YA B5hek e 65 & B pAERRE 9001
dovice ! bl AMARBE Sy BB OB W respecs (BBl e "o
2 S GRBR AT G e 9 (R s TR p O Chsing 98, havi ng

a | over H{sﬁﬂﬂ%cdisﬁl&y YRE o méreGeRiANBidrpretations aBRLiatddOwRh thétecrerar at ed
| nput sequence by mani pul ating the user input device. to the

unanbi gugbject, Haid ofe P Whaldel texn@al ifteidtations being oB8Clt fivkd o€l Htagama, of t he
user input device to the unanbi guous input selecting an obj ect

havi ng akatakina, dasji of rlkaqjiepluy finigans coneadmose of Baidt tertudl fypérpyetationdi spl ay
sai d 25 sel ected phonetic kana spelling as the phonetic kana spelling
associ at essopiated witleone or more aféheeplutality ofinput meapsewberein activation of the 25.
The system of C aim 24, wherein the processor, upon detecting the

mani pul acpespending dnpy meannhenlactsihy psseciatedfextualdnwrnretation Euceuiput apat |

sel ects a textual . i nt gr pretation associated with the sel ected
phonet i c%‘r‘é%‘ﬁ@!ﬂ?@@‘?fﬁ}‘%é‘? IEHAUSTRDTLIGARENCe30  hi ghest frequency of use
as the textual interpretation of the selected phonetic kana

Spelling, 0TSk SR Rt Gt AR 8%y et

an object havi;lg a lower frequency of use as the phonetic (kana) interpretation of the

ambiguous input sequence by manipulating the user input device to an unambiguous

input méang a plurality of times, each manipulation of the user input device to the

unambiguous input means sélecting an object having a next lower frequency of use,
and causing the display to display said textual interpretations associated with said

selected object.

39.  The word-disambiguating system of Claim 38, wherein said textual

interpretations are displayed in order of decreasing frequency of use.

\\
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-57- textual interpretation conprises one or nore of Latin
characters, hiragana, katakana, kanji or kanji plus furigana. .

26. The Claim 25, wherein the user nay select a
inL%@%a | ower frequgﬁcy of use as the textllttJézj{?ﬁéi‘g}o1307 -
Interpretation of the 5 sel ected phonetic kana spelling object by

man r input device to the I Egyous i nput
a p”ﬂmcﬁwmmmﬂ.mm each mani pul ati on of the LERD o thK@@EEH device to
the second ufMandi gious i nput sel ecting a textual intcRBFLAGE] | aving a
next |ower frggue of .use, .and causin di- t.o_di splay said
Poxtual AP D Sorat s Ao RSt o (i T ot aheB Y e

sel ecte (o) | . L j:n Q bj ec . . . The
systom BRI SRR ek Bll e 8t soll s iasd plaplity of dnmyp goeatd

di spl ayed: 4 : . | f . : . 28.

The: sysroid SHEAEE oul SHERRMAe G WENSYA ol recting mapirnlation of

i nterpr ' ldditRa 80 afd ' | f inputs, said

addi ti O%ﬁhfﬁ%\%}ﬂéﬂcgg a?pdidﬁitgﬁpr et atb?%’r?ghg{}gkg{egﬁ?ayed upon detecting
mani pul ati on of the user input device to a desi gnat ed i nput .

29 The sysdlem ofhdvaidrdisafabiphitingispsteheif Qlial 39, alRrdif When @leré ated t ext ual
interpretations than of said associated plurality of inputs, additional

t ext ual fewer of said rixtuab irterptatations dian ofl sajl asgeciatad pheality ed imitimesinker | ess
frequent phonetic kana 20 spel lings of the generated input sequence.
30. Treslditional taxtifal dnterpnetations a6 disphayedi assadiatechavitr gthien ddsadfessuentj ect s t hat
are associ ated with input sequences that are shorter than the nunmber of
char act ehongtic (kana) interprefations,afithe ambigueysrispuiseaueng®soci ated with the

obj ect. : 31. The systen of Claim1 or 15, wherein the user

(606). " %42 * The wird-disaupighalipg  FGh ¢ AUAFRLL-0MHESES HORGHE { he user
i nput devi ce J n _ egaze .i nput, system whi ch deternines which of a
ol ur al 1 YO 450kt camesppad s Ghiect i the thgmsart &2 MmgmprRuSRIY Yool and) or

ori ent at‘% eofusgfnef’r?&igl?&@ﬂg&r é{l ﬁgﬁﬁfa'i'ﬁ i%%ﬁeg igto the system, V?”bje:sé?? 3The

system o aim1l 0 e user rnpu 0

wat ch W &direRndrititit &sdid ¥RIGRWh %ﬂ&)are automatically added provisionally to the

memory so that said unknown words can be generafed by entering the corresponding

sequence of ambiguous keys.

43. The system of Claim 42, wherein an object provisionally added to the
memory corresponding to a word that has been unambiguously typed by the user, and
wherein said word is not present in the output text when the text is accepted, said

object is automatically deleted from the memory.

44,  The system of Claim 42, wherein an object provisionally added to the
memory corresponding to a word that is included in text that is imported into the
system, and wherein said word has not been typed by the user or is not present in the
output text when the text is acéepted, and said object is automatically deleted from

the memory.
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-58- lllm”ullwauﬂyﬁ mof Claim1 or 15, wherein the user

i nput device is a IR 4 w lioR structed of nechanical keys (801, 56)
whi ch canvasgegsjvated in a plurality of distinct wapCTwsssnEsezach
-distinct activation corresponds to agglstinct i nput . 5 35.
The system of Caiml1l or 15 wherein the user (nput device is

i mpl enented as a sinple grid outline pattern ohTHIS SHEFT HASLEBAEF ich
outline indicates regi ons of the screen cprres hpgpto th various

i nputs, and which outline appears super-i | ' ay

36.  The SySt@m oOfheGhaidRlilabighRing\RiHh Roft (YR 3© wHePRH tthé Gidribryl S 10

i npl emented as a touchscreen on whi Ch "the user perforns a pluralify of
simpl e includedURBRIC bEjetts GRa! ate esocidted Sivith it Isegedneey eertesponéiagt @ct ed and

the point of contact is noved in a distinct fashion, wherein each
di.sti nct copmion spellinpraed keystoke errars. i nput . - 37. The system of
Claiml or 15, wherein objects in the nmenory which I ncl ude one or nore

.characters with special diacritic marks are associated with input 15
sequences conpdsed e whrl-dispuobigaatinge systeml ofi Claim Ae whereie sho moemory
characters wi t hout diacritic narks.

includes objects that are associated with input sequences that are shorter than the

number of characters in the textual interpretation associated with the object.

47.  The word-disambiguating system of Claim 1, wherein the user input

device is a TV remote control with a reduced keyboard for text input.

48.  The word-disambiguating system of Claim 1, wherein the user input
device is an eyegaze input system which determines which of a set of input means is
selected by monitoring the position and/or orientation of one or both of the user’s

eyes.

49.  The word-disambiguating system of Claim 1, wherein the user input

device is a wrist watch with a reduced keyboard for text input.

50. The word-disarnbiguating system of Claim 1, wherein the user input
device is a keyboard constructed of mechanical keys which can be activated in a
plurality of 'distinct ways, where each distinct activation corresponds to a distinct .

input means.

51.  The word-disambiguating system of Claim 1, wherein the user input
device is impletnented as a simple grid outline battem on a touch screen which
outline indicates regions of the screen corresponding to the various input means, and

which outline appears super-imposed on the system display.
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52. The word-disarﬂbiguaﬁng system of Claim 1, wherein the user input
device is implemented as a touch screen on which the user performs a plurality of
simple touchscreen gestures, wherein the touchscreen is contacted and the point of
contact is moved in a distinct fashion, wherein each distinct gesture corresponds to
an input means of the word-disam‘biguating system.

53.  The word-disambiguating system of Claim 1, wherein objects in the
memory which include one or more characters with special diacritic marks are

associated with input sequences composed of the input means associated with the
corresponding characters without diacritic marks. '
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