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Title: 

Speciflca.tion: 

s 

A MICROPHONE FOR DATA ENTRY 

-USING INTEGRATED KEYPAD SYSTEMS 

• The inventio~ described hereafter relates to method of conflguration of 

symbols such as characters, punctuation, functions,. etc. (e.g. symbols of a 

computer keyboard) on a small keypad having a limited number of keys, for data. 

entry in general, and for data and/or text entry method combining voice/speech 

10 of a user and key interactions (e.g. key presses) on a keypad, in particular. This 

method facilitates the use of such a keypad. 

Fig. 1, shows an example ofan integrated keypad 100 for a data entry 

method using key presses and voice/speech recognition systems. In this example, 

the keys of the keypad may respond to one or more type of interactions with 

15 them. Said interactions may be such as: 

pressing a key with a specific finger or a portion of a finger (using a 

fmger recognition system) 

a single tap (e.g. press) on a key or a double t.ap (e.g. two consecutive 

presses with short time interval) on a key, 

20 - a slight pressure (or a touch) on a key, or a heavy pressure on a key 

- a short time interaction with a key (e.g. a short time pressing of a key) 

or a longer time pressing of a key etc.,. 



To ea.ch of said interactions or to any (.;LJ!UUUJ.uuv ..... v. __ _,_ 

of the keypad, a gro~p of symbols on said keypad may be assigned. For example, 

the symbols sboWil on the top side of the keys of the keypad 100, may be • 

assigned to a single pressure on the keys of the keypad. If a user, for example 

5 • presses the key I 01, the symbols "DEF3. 11 may be selected. In the same example, 

the symbols configured on the bottom side of the keys of the keypad 100, may be 

• assigned for example,. to a double tap on said keys. If a user, for examples double 

taps on the key 101, then the symbols " {} ' " are selected. 

Same selection.may also be possible with other interactions such as those 

10 described before depending on the system implemented with the keys of the 

keypad. For example, a sjightpress (or a touch) on the key 101, could select the 

symbols configured OD the top side of said lcey, and a heavier pressure oD the 

same key, could select the symbols configured o~ the bottom side of said key, 

As described, when a user interacts with a key, .a recognition system 

IS candidates the symbols on said key which are assigned to said type of interaction. 

For example, ifa user touches or slightly presses the key 102, the system 

candidates the symbols, ''.A•~ "B", "C'~ "2", and",". To select one of said 

candidated symbols, said user may speak, for example, either said symbol or a 

position appellation of said symbol on saf d key, For this pwpose a voice/speech 

20 recognition systems is used. 

If the user does not speak, a predefined symbol among those can di dated 

symbols, may be selected as default. In this example, t.he punctuation "," shown 
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. . . 
in a box 103 is selected. To select one of the other c1:11didated symbols, for 

example the Jetter "B"1 th·e ·user may speak said 1.etter. 

In the same example, if the user presses heavily the key 102, then the 

symbols "["1 "J': and wm may be candidated. As described above, if the user does 

s no_t speak, a predefined sy!llbo/ among those selected by said pressing action, 

may be selected as default In this example, the punctuation ;"'" is selected. Also 

in this example, to select a desired symbol among the two other candidated 

symbols "[", or "J': the user may use different methods such as speaking said 

• desired symbol, and/or speaking its position relating to the other symbols, and/or 

10 speaking its color (if each symbol has a different c_o!or), and/or any predefined 

appellation (e.g. a predefined voice or sound generated by a user) assigned to 

said symbol. For exampla, if the user says '1e.fl': then tha character"[" is 

selected. If the user says "right': then the character 'T' is selected. 

Of course, instead of using a voice/speech, a behavior of a user co~bined 

15 with a key interaction may select a symbol. For example, a user may press the 

lcey 102 heavily and swipe bi's fmger towards a desired symbol. 

Th~ above-mentioned method of data entry may also be applied to a 

keypad having keys responding to a single type of interaction with said Jceys (e.g. 

a standard telephone keypad having pu;h-buttons). As shown in Fig. 2, a keypad 

20 200 having keys responding to a single interaction with said keys. 'When a user 

presses a key all of the symbols on said key are candjdnted by the system. For 

example, if the user presses the key 202,- then the symbols, "A", "B ", "C", "2", 

" II "[" " " d 'J" d 't t d 
, , , , an are can 1 a e . 
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In this example"' if the usei does not ~peak, the system may select a 

predefined default symbol. In this example, punctuation ", 11 203 is selected. 

Still in the same e~ample, to select a desired symbol among the said 

candidates, the user may ei~er speak a desired symbol, or for example, speak a 

S position appellation of said symbol, on said key or relating to other symbols on 
t 

said key, or any other appellation as described ~efore. For example, a symbol 

among those configured on the top of:the key (e.g. "A", "B", "C'', or "2''.), may 

be selected by speaking il In other hand, for example, one of the symbols 

configured on the bottom side of the key, {e.g. 'T", " •~ or 'T?.may be selected 

10 by speaking its position relative, for example, to the two other symbols on the. 

bottom side of said key, by saying far example, "lefl': ''middle, or "right". For 

example, to select "[" 204, the user may press the key 202 and say "letl". 

As mentioned, the keys the keypad of fig. l, may respond to at lea.st two 

predefined types of interactions with them. Each type of interaction with a key of 

15 said keypad may candidate a group of said characters 011 said key. 

As described before, during a data entry such as writing a tex~ different 

interactions with the keys (e.g. one t.ap, double tap) and different user behavior 

(e.g. spealdng, not spe.aldng) combined with said key interactioru, may be 

required. Although the data entry method of this invention is a quick and easy 

20 data entry, a good configuration of the symbols on the keys of the keypad of th.is 

invention, may result a still easier and quicker data entry system. This method 

will be described hereafter. 

4 



.According ta o~e embodimen~ as shown in fig. 3, a number otsyrnoo1s 

(e.g. symbols on a.comp¥ter keyboar~) are physically divided into at least~~ 

groups and arranged on a telephone keypad keys by their order ofprfority (e.g. 

:frequency of u.se, familiarity of the user with existing arrangement of some 

s symbols such as letters and digits on a standard telephone keypad, etc.), as 

follow: 

First g:roup a.ssfr!ned to a first type ofinteractidn with a kevs 

JO a) A first subgroup using voice/spee~h 

Digits 0- 9, and letters A-Z may be pla.ced on the keys of a. keypad 

according to standard confi~tion and assig1;ed to a first type ofinteraction 

(e.g. a first level of pressure) with said Iceys. A desired symbol among them 

may be selected by interacting (e.g. said first type of interaction) with a 

. 15 corresponding key and naturally speaking said symbol. In fig. 3 said symbols 

(e.g. 301) are configured on the top side of the keys. 

Letters and digits may frequently be used during, for example, a text 

entry. They both, may naturally be spoken while, for example, tapping on 

20 correspond111g keys. Therefor, for faster and easier d?ta entry, they preferably 

may be assigned to a same type of interactio·n with the keys of a keypad. 

b) A second subgroup not using \1oice/speech 
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At least part of the other symbols (e.g. punctuati~n; functions,. etc.) which 

are frequently used during a data (e.g. text) entry may.be placed on the keys 

(one symbol per key) of the keypad and be assigned to said first type of 

interaction (e.g. a single tap) with said keys. As default, a desired symbol may 

s be selected by only said interaction with correspondb:g key without the use of 

speech/voice. In flg. 3 said symbols (e.g. 302) are configured in boxes on the 

top side of the keys. 

Of course, said symbols may also be selected by speaking them while 

IO interacting with a corresponding key, but because speaking this kind of 

symbols (e.g. pui.lctuation, functions) is not always a natural behavior, it is 

preferable to not to speak them. 

At least .a second group assig:ned to at least .a second type ofinteraction with 

at least one Icey 

At lea.st part of the remainfug sym~ols may be assigned to at least a 

second type of interaction with said keys of said keypad. They may be divided 

into two groups as follow: 

20 c) A third subgroup not using i1oice/speec.h 

A third subgroup comprising the remaining frequently used symbols and 

the ones which are difficult and/or not natural to pronounce, may be placed on 

said keys of said keypad (one symbol per key) and assigned to a second. type 
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of interaction (e.g. double tap, heavier pressure level, two'keys pressed 

sin1ultaneously1 a portion of a fmger by which the key is touched, etc.) w_itb -

saidkeys. _ 

As default, a desired symbol may be selected by only said interaction with 

S a corresponding key without the use of speech/voice. In fig. 3 said symbols (e.g. 

303) are configured in boxes on the bottom side of the keys. 

Of course, said symbols may also be selected by speaking them while 

m teracting with a corresponding key, but because speaking this kind of symbols 

(e.g. punctuation, :functions) is not always a natural behavior, it is preferable to 

IO not to speak them. 

d) At least a fourth subgroup using voice/speech 

A fourth subgroup comprising at Jeastpart ofremaining symbols may also 

be assigned to said second type ofinteraction with the keys of said keypad and be, 

15 combined with a user's behavior such as voice. In fig. 3 said symbols (e.g. 304) 

are configured on the bottom side ofille keys. Said symbols may be selected by 

s.aid second type of interaction with a corresponding Jcey and use of voice/speech 

in cliffere1Jt manners such as: 

20 - the symbols being selected by na'turally pronouncing their appellation 

- the symbols being selected by na'turally speaking their position relative. 

to each other on a key or their position while using them in a text (e.g. 

"<", ".>" in this example, said symbols do not belong to said second type 
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of interaction, this is only an exfil11:ple), by saying for examplel '1efl, right 

open, close, etc.". 

- the symbols which are vezy rarely used (tbey are very few) and/or are 

difficult to prono1111ce (e.g. 304). For a fast and easy dara entry method, 

S said symbols may also be selected by speaking their position on a key, or 

relative to each other on said key, Of course tbey be selected by using 

other speech such a pronouncing them. 

e) Others 

10 If needed, other symbols such as "Fl-F12"1 etc. may be provided on the 

keys of the keypad and assigned a type of interaction. For example, they may be 

ass1'giJ~d to said second type of interaction (with or without using speech), or be 

assigned to another ldnd of interaction such as pressing two lceys simultaneously, 

triple tagging on corresponding key(s), using a switch to enter to another l!'ode, 

JS etc . 

. More considerations to enhance the keypad and the use ofit 

Because Digits 0- 9, and letters A-Z may be placed on the keys of a 

20 keypad according to standard configuration and be assigned to a first type of 

interaction (e.g. a flrst level of pressure, a single taPi etc.) with said keys 

combined with speech, some keys such as 311,312,313, and 314, may contain at 

most one symbol (e.g. digit 1 on the key 3 I I, or digit O on the key 313) used in 
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said configuration. Thus for better use of said keys, some easy and natural to . 

pronounce symbols 321-324 may be adde_d on said keys and be assigned to said 

first type of interaction. for example, a user can select the character '-CC by using a 

first type of interaction wi~ key 311 and saying, for example, "left", or "open". 

5 To select the character '?" the user may use the same first type of interaction with 

said key 311 B1J.d say for example, 11right11.or "close". This is a quick, and more 

importantly a natural speech for said symbols. Because the number of candidated 

symbols on said keys 311-314, assigned to said frrst type of interaction do~s not 

exceed the ones on the other keys, the voice recognition system may still have a 

. JO similar degree of accuracy as for the other keys. 

Also, some symbols may be used i.n both modes (interactions with the 

keys). Said symbols may be configured more than once on a keYPad (e.g. either 

on a single key or on different hys) and be .assigned to a farl and/or to a second 

type of illteraction with corresponding key(s). 

15 Fig.3, illu.s'trates a preferred embodiment of this invention for a computer 

data entry system. The keys of the keypad 300 respond to two or more different 

interaction (such as different levels of pressures, single or double tap, etc.) on 

them. As shown, a number of symbols, such as alphanumerical characters, 

punctuations, functions, and PC command are distributed among said keys as 

20 follow: 

Mode 1 
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Fif'st group- Letters A-Zand digits 0-9 are the symools which are vety 

frequently used during a data entry such as writing a text They may easily and 

most importantly, naturally, be pronounced while pressing corresponding keys. 

Tperefor they are arranged together on the same side on the keys, belonging to a 

S . same type ofinteraction (e.g. a first mode) such as a single tap (e.g. single press) 

. on a key, and are selected by speaking them. 

Second group- Characters such as punctuations, and functions which are 

very frequently used during a data entry such as writing a tex~ may belong to a 

same type of interaction which is used for selecting said letters and digits (e.g. 

10 said first mode). This is to stay, as much as possible, with a same type of 

interaction with the keys while entering dat.a. Each Icey may only have one of said 

characters of said second group, This group of symbols may be selected by only 

pressing a corresponding key, without using voice. For better disti.nctio.n, they are 

shown in boxes on the top (e.g. same side as for the letters and the digits) of tho 

15 keys. 

l\1ode 2 

Other symbols of said number of symbols are shown on the bottom side 

of the keys of the keypad They are assigned to a second type of interaction (e.g. 

20 double tap) with said keys. 

Third group- The default symbols (e.g. those which require an 

interaction with a key and may not require use of voice) are shown in box.es. Said 

JO 



\.1 ... ' ' 

symbols comprise characters, punctuations, :functions) etc .. , whicll are 1es::; 

currently used by users. 

Fourth group- Finally the symbols which are rarely used in a data entry, 

5 and are not spelled naturally, are in this example, located at the left side on the 

bottom side of the keys. They may be selected by corresponding interaction (e.g. 

double tapping) with corresponding key and either (e.g. almost simultaneously) 

pronouncing them, or calling them by speaking a predefined speech or voice 

assigned to said symbols (e.g. "left, right01 or "blue, red" etc.), 

JO By using a keypad having keys corresponding to different type of 

interaction with them (preferably two types, to not complicate the use of the 

keys) and having some symbols which do not require speech (e.g. defaults), when 

a lcey of said keypad is interacted, either a desired key is directly interacted (e.g. 

default)1 or the cm:Jdidated symbols to be selected by a user behavior such as 

15 voice/speech are minimal. This augnrnnts the accuracy of voice recognition · 

system. 

For example, when a user slightly presses a key, the system selects the 

symbols on the tap of said key among those symbols situated an said key. If the 

user simultaneously uses a voice, then the system selects those symbols requiring 

20 voice among said selected symbols, This procedure ofreducing the number of 

candidates and requiring voice recognition technology to select one of them, is 

used to have a data entry with high accuracy th.rough a keypad having a limited 
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15 

number of keys. The reduc~g proceduie is made 'by user natural behaviors, such 

as.pressing a key and/or speaking. 

As shown in fig.4, the keys 411,412,413, and 414, have up to one 

symbol (shown o.n the top side of said keys) requiring voice interactfon and 

S assigned to a first type of interaction with said keys. On the other hand, same 

keys on the bottom side contain two symbols which require a second type of 

interaction with said keys and also req~res voice interaction. Said two symbols 

may be used more frequently (e.g. in an arithmetic data entry or when writing a 

software, etc.) than the other symbols belonging to same category. In this case 

JO and to still minimize the user errors while interacting with keys (e.g. pressing), 

said symbols may also been assigned to said first type ofinteraction with said 

keys. The t9tal of the candidated symbol remains low. A user may press said key 

as he desires and speak. 

Additional arrangements may be provided on above-mentioned keypad to 

faf ilitate its use by a user. For example, "-11 and 1~", """ and iu", or ";" and ":'' 

maj be configured as default symbols on a same key 111, or on two neighboring 

keys 415,416. Also "Sp" lllJd" "(e.g. Tab), may ~lso be considered as default 

symbols and been configured on the same key 412, each responding to a different 

type of interaction (e.g. pressing level) with said key. For example, by pressing 

20 once the key 412, the character "Sp" is selected. By double tapping the same key, 

the "tab" function is selected. 

While interacting with a key (e.g. pressing a key once or double tagging 

on it), by not releasing said key, a symbol corresponding to said interaction 

12 



(including spe~ch•if needed) :-nay be selected and repeareu u.m.1., w1,., i\.VJ .... 

released For example, by double tapping on the key 415 and keeping the key 

pressed after the second tap and not speaking, the default symbol (e.g. "&'?. 

assigned to sa.id interaction is selected and repeated until the user releases said 

S key. To enter d:e letter 'X" and repeating it, the user may for example, press the 

corresponding key 415 (without releasing it) and say "X'. The Jetter 'X" will be 

repeated until the user releases said key. 

Also, for a more familiar look of the keypad, letters, digits, and characters 

sucl1 as "#" and "*': may be placed on said keys according to a standard 

JO telephone keypad configuration. 

Additional keys separately disposed from the keys ofsa.id keypad ~ay be 

used to contain some of said symbols or additional symbols. In the example of 

Fig. 6, the c1..1ISor is navigated in different directions by at least one key separately 

disposed from the keys of the keypad 600. A single key 1601, may be assigned to 

15 all directiam 602. The user may, for example, press said key and say "up, down, 

""' 
left, or right to navigate the cursor in corresponding directions. The key 601, may 

also be a multi-directiona.l key (e.g. similar to those used in video games, or in 

some cellular phones to navigate in the menu). The user may press on the top, 

righ~ bottom, or left side of the key 601, to navigate the cursor accordingly. Also 

20 a plurality of additional keys may be assigned, each to for example., to at least a 

symbol such as " ". 

Said additional keys may be the existing keys on an electronic device. For 

example, in a cellular phone, in addition to the tv,,eJve keys of a standard 

13 



20 

telephone keypad, additional function keys such as menu Kc;y, I.Jl l.!.1.Jrv, .w1 ----, 

are provided. at least some of those keys may be used as additional data entry 

keys, containing a number of symbols, while the system is, for example, in a text 

entry mode. This frees some spaces on the standard telephone keypad keys. The 

S freed spaces may pennit a better accuracy of voice recognition system and/or a 

more user friendly con.figuration of the symbols on tlie keys of the keypad. 

The above-mentioned method of configuration and the examples shown 

before are only shown as examples. Of course many other configurations oftbe 

symbols and different assignment to different user interactions with the keys may 

10 be considered. For example, a Icey may not have a default symbol or on a key, 

there may be no symbols which are assigned to a voice/speech. 

Also not all of the keys of the keypad may respond to a same kind of 

interaction. For example, .a first key of a keypad may respond to two levels of 

pressure while another key of the s.ame keypad may respond to a single or double 

15 t.ap on it, 

Figs. 1-7 show different configurations of the symbols on the keys of 

keypads. 

Tbe above-mentioned data entry system permits a full data entry such as a 

fuUtex.t data entry through a computer keypad. By inputting, one by one, 

characters such as letters, punctuation marks, functions, etc, words, and sentences 

may be inputted, 

14 
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This will have a great impact on telecoinmunication market permitting to 

. 
. 

. 

enhance mB.11y appli~ations_and methods already in use. Some of them are listed 

hereafter. 

It is understood that any combination of the above-mentioned interactions may be 

S uted for inputting a desired symbol. 

According to one embodiment of the invention, the user uses voice/~peech 

to mput a desired symbol such as a Jetter without other interaction such as 

pressing a key. The user may use the Jceys of the keypad (e.g. single press, double 

press, triple press, etc) to enter symbols such as punctuations without speaking 

10 them. 

It is understood that the data entry method described in this application 

may be applied to all other languages such as Chinese, Koreans, Japanese, Etc. 

Correction and Re pea ting of Symbols 

Different methods may be used to corract an arroneously entered symbol. 

As mentioned, to enter a symbol, a. user for example, may press a corresponding 

key and speak said desired symbol con.figured on said key. It may happen that the 

voice/speech recognition system misinterprets the user's speech and the system 

20 selects a non-desired symbol configured on said key. 

For example, if the user: 



5 

a) recognizes an erroneo_usly entered S~bOl Dt.WJ c; t.,mi.,w,.:, - ··-·· 

desired symbol (e.g. the cursor is positioned after said erroneous symbol, 

next to it), he then may proceed a correction procedUie explained· 

hereafter; 

b) recognizes an erroneously entered symbol after entering at least a next 

symbol, be first may navigate in the text by con-esponding means such as 

• the key 101 (fig.I), or 202 (fig.2), having navigation .functions, and 

positions the cursor after said erroneous symbol next to il He, then, 

IO proceeds to a correction procedure explained hereafter; 

After positioning tbe cursor aft.er said e:rroneoLJS symbol, next to i~ the 

user may re-speak either said desired symbol or its position appellation without 

re-pressing said corresponding key. If the system again selects the same deleted 

15 symbol, it will automatically reject said selection and selects a symbol among 

remaining symbols configured on said lcey, wherein either its appellation or its 

position appellation correspon_ds to next highest probability corresponding to said 

user's speech. If still an erroneous symbol is selected by the system, the . 

procedure ofre-speaking the desired symbol by the user and the selection of the 

20 next symbol among the remaining symbols on said key with highest probability, 

may continue until said desired symbol is selected by the system. 

It is understood that in a data entry system using a keypad having keys 

responding, for example, two levels of pressure, when correcting, the recognition 

16 
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system may firs~ proceed to·select a symbol among those DeJOIIJsL!l,!5 ~v w ... ., ....... 

group of symbols belonging to the pressure level applied for selecting said 

• ezTOneous symbol. If none of those symbols is accepted by the user1 then the 

system may proceed to select a symbol among the symbols belonging to the other 

S pressure level on said key. 

Fi'g. 7B1 shows a flowchart corresponding to an embodiment of a method 

o[ correction. If for any reason a user wants to correct an alre~dy entered symbol1 

he may enter this correction procedure. 

Correction procedure starts a.t step 3000. If the replacing symbol is not 

IO situated on the same key as the to-be-replaced symbol 3010, then the user deletes 

the to-be-replaced symbol3020, and enters the replacing symbol by pressing a 

corresponding key and if needed, with added speech 3030 and exits 3110. 

If the replacing symbol is situated on the same key as the tq-be-replaced 

symbol 3040, and the rep_Jacing symbol does not require speech 3050, then the 

15 _system proceeds to steps 3020 and 3030, and acts accordmgly as described 

before, and exits 3110. 

If the replacing symbol is situated on the same key as the to-be-replaced 

symbol 3 040, and the Tf?placing symbol does require speech 3060, two 

possibilities are considered: 

a) tbe cursor is not situated a.fter tlie to-be-replaced .symbol 3070. In this 

case the user positions the cursor after the to-be-replaced symbol, next 

to it 3080, and proceeds to next step 3090; 

17 
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• b) the Co/SOI is situated after the to-be-replaced symbol Ju;u (e.g. wi;; 

user recognizes an erroneously entered symbol, immedfately). In.this 

case the user proceeds to next step 3090; 

S At the step 3090, the user speaks the desired symbol without pressing a 

key. By not pressing a key and only speaking, the system understands that a 

symbol belonging to a key which is situated before the cursor must be replaced 

by another symbol belonging to the same key. The system then, will select a 

symbol among the rest of the symbols (e.g. excluding the symbols already 

IO sel epted) on said key with highest probability corresponding to said speech 3100. 

If the new selected symbol is yet a non-desired 

symbol 3110, the system { and the user) re-enters at the step 3090. If the selected 

symbol is the desired one the system exits the correction procedure 3120. 

Of course, instead of the above-mentioned method, a conventional 

15 method of correcting .a symbol may also be provided. for example, to correct an 

already entered symbol, the user may simply, fi.rst delete saiq symbol and then re­

enter a new symbol by pressing a corresponding key and if needed, with added 

speech. 

The text entry system, may also be applied to a word level (e.g. the user 

20 speaks a word and types it by using a keypad). A same text entry procedure may 

combine word level entJy (e.g. for words contained in a data base) and character 

level entry. Therefore the con·ection procedure described above, may also be 

applied for a word level data ent1y. 

18 



For example, to enter ·a word a user may speak said wora a.no p1 c~;;1i Luu 

corresponding keys. If for any reason such as disambiguity between two words 

having closed pronunciation and sirniiar key presses, the recogni.tion system 

selects a non-desired word, then the user may re-speak said desii-eq word without 

s re-pressing said corresponding keys. The system then, will select a word among 

the rest of candidates words corresponding to said key presses ( e.g. excluding the 

words already selected) with highest probability corresponding to said speech. If 

the new selected word is yet not the desired one, the user may re-speak said word 

tl1is procedure may be repeated until either said desired word is selected by the 

IO system or there is no other candidate word. in this case, the user can enter. said 

desired word by character by charactt::r entry system such as the one explained 

before. 

It is understood that in word level, when correcting, the cursor should be 

positioned after said to-be-replaced word. Far this pw:pos~ and for avoiding the 

IS ambiguity with character correction mode, when modifying a whole word (word 

correcting level), the user may position the cursor after said to-be-replaced word 

wherein at least one space character separates said word and said c11ISor. This is 

because for example, if a user wants to correct the last character of an already 

entered word, he should locate the cursor immediately after said character. By 

20 positioning the cursor after at least one space after the word (or at the beginning 

of the next line, if said word is the last word of the previous line), and speaking 

without pressing keys, the system recognizes that the user may desire to correct 

the last word before the cursor. For better result, it is understood that if the to-be-
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1 d d ~:~" tuatJ' :k /, II 11 "?11 11 " t ) 
rep ace woi conl.lW.li) a punc on mar. t e.g. . , e c. , tne cursur wa1 

be replac~d after an space after the puncf:uE.tioxi mark. This is because in some . · 

cases the user may desire to modify an erroneous punctuation mark which must 

be situated at the end of a word. For this purpose the user may position the cursor 

5 next to said punctuation mark. 

To avoid accidental corrections (e.g. the cursor is positioned somewhere 

in the text and someone speaks_ without intending a" data entry), different methods 

may be applied. For example, a pause or non-text key may be used while a user 

desires for example, to rest during a text entry. Another so!ution is that a.fie~ the 

10 cutsor is positioned in a location in a tex~ after a laps of time (for example two 

seconds) no correction of the last word or ch811Jcler before the cursor is accepted 

by the system. If a user desires to correct said word or said character he may, for 

example, navigate said cl.lI'Sor (at least one move to EI.DJ direction) and bring it 

back to said desired position. After the cursor is repositioned in the desired 

15 location, the time will be counted from the start and the user should start 

correcting said word or said character ~efore said Ja1:s of time is expired 

Repeating a symbol 

To repeat a desired symbol, the user, first presses the corresponding key 

and if required either speaks said symbol, or he speaks the position appellation of 

said symbol on its corresponding key or according to other symbols on said key. 

The system then selects the desired symbol. The user continues to press said key 

20 



without interruption. After a predef~ed laps of time, the system recognizes that 

the user indents to repeat said symbol. The system repeats said symbol until the 

user stops pressing said key, 

It should be noted that the above described method of correction and 

5 • repeating of key symbol can be used in conjunction with any method of entry 

including but not limited to single/double tap, pressure sensitive keys, keys 

pressed simultaneously, keys pressed on only a potion thereof etc. 

Telephone directory 

To make a phone call, instead of dialing a number, a. user may enter a to­

be-called destination by any information such as name (e.g. person, company, 

etc.) and if necessary enter more information such as the sajd to-be-called party 

address, etc. A central directory, may automatically direct said call to said 

15 destination. If there are more than one telephone lines assigned to a said 

destination (e.g. party), or there are more th8.Il one choice for said desired 

infonnation entered by the user, a corresponding selection list (e.g. telephone 

numbers, or any other predefined assignments assigned to said telephone lines) 

may be transmitted to the caller's phone and displayed for example, on the 

20 display unit of his phone. Then the user may select a desired choice and make tl1a 

phone call. 

The above-mentioned method of calling (e.g. dialing), may permit to 

eliminate the need of calling a pa1ty (e.g., a person) by his/her telephone number. 
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Therefo~ may eliminate (or at list reduces) the need of remembering phone 

numbers, carrying telephone books, or using an operator's aid. 

Interactive directories using voice/soeech 

Voice directories are more and more used by companies, institutions, ytc. 

This method of interaction with another party is a very time consuming and 

frustrating procedure for the users. Many people, by hearing a voice directory on 

the other side of the phone, disconnect the communication. Even when a person 

ID tries to interact with said system, it frequently happens that after spending plenty 

of time, the caller does not succeed to access a desired service or person. The 

main reason for this ambiguity is that when listening to a voice directory 

indication, many times a user must wait until all the options are announced. He 

(the user), many runes does not remember all choices which were announced. He 

15 must re-listen to those choices. 

Also many times the voice directory demands a data to be entered by a 

user. This data entry is limited in variation because ofeither the limited number 

of keys of a telephone keypad or the complexity of entering symbols through it 

The above-mentioned data entry method permits a fast visual interaction 

20 with a directory. The called party may transmit a visual interactive directory to 

the caller and the caller may see all choices almost instantly, and respond or ask 

questions using his telephone keypad (comprising the above-mentioned data 

entry system) easily and quickly. 
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• Voice m·ails 

Voice mails may also be replaced by text mails. This method is already in 

S use. The advantage of the method of data entry described above is evident when a 

user has io answer or to write a massage to another party. The data enti;Y method 

of the invention is also dramatically enhances the use of massaging systems 

through mobile electronic devices such as cellular phones. One of the most 

known use is in the SMS. 

10 Tha number of electronic devices using a telephone-type keypad is . 

immense. The data entry method of this invention permits a dramatically 

enhanced data entry through the keypads of said devices. Of course this method 

is not limited to a telephone-type keypad. It may be used for any lceypad wherein 

at least a key '?f said keypad contains more than one symbol. 

l\fulti-sectioned lce}'pad 

The size of a keypad using the above-mentioned data entry method1 may 

still be minimized by using a keypad having multiple sections. Said keypad may 

20 be minimal in size (e.g. as large as the largest section, for example as large as of 

the size of an adult user's fingertip or the size of a small keypad key) in a closed 

position, and maximized as desired when the keypad is in open position 

(depending on tlJe number of sections used and/or opened). 
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Theoretically, in closed position, th'e keypad may even have the size of a 

key of said keypad. 

Fig 8 shows one embodiment of said keypad 800 containing at least three 

sections 801, wherein each of said sections contains one column of the keys of a 

5 telephone keypad. When said keypad is in open position, a telephone-type keypad 

800 is provided. In closed position 802 said keypad may have the width of one of 

said sections. 

Another emb.odiment of said keypad is shown in fig. 9. Said keypad 900 

contains at least two sections 901-902 wherein a flrst section 901 contains two 

JO colwnns 911-912 of the keys of a telephone-type keypad, and a second section 

902 of said keypad contains at least the third column 913 of said telephone-type 

keypad When said keypad is in open position, a t~lephone-type keypad is 

provided. Said lceypad, may also have an additional column 914 of keys arranged 

on said second section. In closed position 920 said keypad may have the width of 

15 one of said sections. 

As shown in fig. 10, another embodiment of said keypad 1000 contains at 

least four sections 1001-1004 wherein each of said sections contains one row of 

the keys of a telephone keypad. When said keypad is in open position, a 

telephone-type keypad is provided. Io closed position 1005 the length of said 

20 keypad may the size of the width of one row of the keys of said keypad. 

Fig. 11 sho1~1s another embodiment of said keypad 1100 containing at 

least two sections 1 JO 1-1102 wherein a first section contains two rows of the 

keys of a telephone-type keypad, and a second section of said keypad contains 
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the o'ther two rows of said_ telephone-type keypad. When said keypad is in open 

position, a telephone-type keypad is provided. In closed position 1103, the length 

of the keypad may be as the size of the. width of one row of the keys of said · 

keypad. 

S The above-mentioned multi-sectioned keypad has already been described 

in patent applications already filed by the inventor. 

By using the above-mentioned dat~ entry method through a multi­

sectioned keypad a.s described, a miniaturized easy to !,!Se full data entry keypad 

may be provided. Such keypad maj be used in many device, specially those 

10 having a li.m.ited size. 

Of course, the above-mentioned symbol can.figuration may be used on 

{>aid multi-sectioned keypad. 

Fig. 12 shows another embodiment of a multi-sectioned keypad 1200. The 

distance between the sections having keys 1201 may be increased by any means. 

15 For example, empty (e.g. not conta.i.ning keys) sections 12021 may be provided 

between the sections containing keys. This will permit more enlarged the distance 

between the sections when said keypad is in open position. In other hand, it also 

pennits to hav_e a stiII thinner keypad in closed position 1203. 

20 A data entry device having integrated keypad and mouse or point and cliclc 

~ 
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To enhance the data entry method through a keypad in general and 

through the keypad of this invention·in partic~lar, a point and click system, 

hereinafter a mouse, can be integrated in the back side of an electronic device 

having a keypad for data entry in its front side, 

.S Fig. 13, shows an electronic devic~ such a cellular phone 1300 wherein a 

user holds in palm of his hand.1301. Said user may use only one hand to hold 

said device 1300 in his hand ~din the same time manipulate its keypad 1303 

located in front, and a mouse or point and click device (not shown) located on the 

backside of said device. The thumb 1302 of said user may use the keypad 1303, 

10 while his index flnger 1304 may manipulate said mouse (in the back). Three 

other fingers 1305 may helpholding the device in the user's hand. 

The mouse or point and click device integrated in the back of said device 

may !Jave similar functionality to that of a computer mouse. Also several Iceys 

(e.g. two keys) of either the te!Bphone-type Jceypad or BJ.11ong the addit:ional keys 

15 of said device may be assigned to tbe mouse click :functions. for example, keys 

1308 and 1318 may function with the integrated mouse of said device 1300 and 

have the similar functionality ofthelceys of a computer mouse. Said keys may 

have the same functionality as the keys of a computer mouse. For example, by 

manipulating tbe mouse, the user may navigate a Normal Select (pointer) 

20 indicator 1306 on the screen 1307 of said device and position it on a desired 

menu 1311. As for a computer mouse, said user then, for example, may tap 

(click) or double tap (double click) on a predefined key 1308 of said keypad 
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(which is assigned to the mouse) to for example, select or open said desired menu 

1311 which is pointed by said Normal Select (poipter) indicator 1306, 

Because the display of mobile devices such as cellular phones bas a small 

size, a rotating button 1310 may be provided in saiq device to permit to a user to, 

5 for example rotate the menu lists. For example, after a desired menu 1311 

appears on the screen 13071 a user may use tlie mouse lo bring the Normal Select 

(pointer) indicator on said desired menu and select it by using a predefined key 
. . 

such as one of the keys 1313 of the teleplwne-type keypad 1303 or one of the 

additional keys 1308 on said device, etc. 

10 As for a computer, then the user may press said key to open the related 

menu bar 1312. To select a function 1313 of said menu ba.rl312, the user may 

maintain said key pressed and after bringing the Nonnal Select (pointer) indicator 

1306 on said function, by releasing said key, said function may be selected. 

Other functionalities similar to those of a computer may be provided by 

15 using said keypad and said mouse. 

Also, instead oiusmg said keys assigned to a mouse, a user may use a 

predefined voice/speech or other predefmed behavior{s) to replace the functions 

of said keys. For example, after positioning the Normal Select (pointer) indicator 

1306 on an icon, instead of pressing a key, the user may say 11sel_ect" or '1open" to 

20 select or open the application represented by said icon. 

Fig. 14, shows an electronic device such as a mobile phone 1400. A 

plurality of different icons 1411•1414 representing different applications, are 

displayed on the screen 1402 of said de.vice, To select and/or open one of the 
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applicab.'ons, as for computers, by using, a mouse, a· user may bring the a Normal 

' 
' 

Select (pointer) indicator 1403, on a desired icon 1411. Then said user may select 

said icon by for example pressing once, a predefined key 1404 of said keypad To 

open the application represented by said icon, the user, for example, may double 

5 tap on a predefined key 1404 of said keypad. 

The mouse integrated in the backside of an electronic device may be of 

any type: For example, Fig.15 shows the backside of an electronic device 1500 

such as the ones shown in figs. 13-14. The mouse 1501, is similar to a 

conventional computer mouse. It may be manipulated, as described, with a user's 

10 finger. It may also be manipulated like a conventional computer mouse, by laying 

the device on a surface such as a desk and swiping said mouse on said surface. 

Fig. 16, shows another conventional type of mouse (a sensitive pad) 

i.ntegrated on the baclcside of an electronic device 1500 such as the ones shown in 

figs. 13-14. The mouse 1601, is similar to a conventional computer mouse. It may 

15 be man.ipulated, s.s described, with a user's ti:nger. in this example, pre~erably as 

described before, while holding the device in the palm of his hand, the user uses 

his index finger 1602 to use (e.g. to manipulate) said mouse. Accordingly to this 

position, the user uses his thumb (not shown) to manipulate the keys of a keypad 

(not shown) which is located in the front side (e.g. other side) of said device, 

20 Mobile devices sl10u!d preferably, oe manipulated by only one hand. This 

is because while the users are in motion (e.g. being in a bus or in a train) .the users 

may use the other hand for other purposes such as holding a bar while standing in 

a train or using one hand to hold a newspaper or a briefcase). 
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By implementing the mouse in the b'ack of a device such as a mobile 

_phone1 the user may manipulate said'device and to enter data with_ one hand. He 

can use simultaneously, both, the keypad and the mouse of said device. 

Of course, if be desires, said user can use his both bands to manipulate 

5 said device and its mouse. 

Another method of using said device is to dispose it on a surface such as 

on ~ desk and slide said device on said surface in a same manner as a regular 

computer mouse and enter the data using said keypad. 

It is understood that the any type of mouse including the ones described 

10 before, may be integrated in any part of a mobile device. For example1 a mouse 

may be located ip the front side of sai_d device. Also said mouse may be located 

on a side of said device and being manipulated simultaneously with the _keypad 

by fmgers explained before. 

It should be noted that a mouse bas been used through out this (fiscussion, 

15 however any point and click data enby device such as stylus computer integrated 

iD ai:J electronic device and combined with a telephone-type keypad is within the 

contemplation of the present invention. 

External integrated data entry unit 

Also, an external in le.grated data entry unit comprising a keypad and 

mouse may be provided and used in electronic devices requiring data entry 

means such as keyboard (or keypad) and/or mouse. There may be provided an 
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in~egrated data ~n/Jy unit having the keys of a keypad (e.g. a telephone-type 

keypad) in front of said unit and a mouse being integrated within the back of said 

unit. Said data entry unit may be connected to a desired device such as a. 

computer, a PDA, a camera, a rv, a fax machine, eta, 

S Figs, 19 shows a computer 1900 comprising a keyboard 1901, a mouse 

1902, a monitor 1903 and other computer accessories (not shown). In some 

circumstances (e.g. when a user does not desire to sit down on a desk chair in 

front of a monitor and he prefers, for example, to lie down on bis bed while 

interacting with said computer) instead of a large keyboard and/or corresponding 

IO mouse a user may utilize a small external integrated data entry unit. There may 

be provided an external data entry unit 1904 containing features such as keypad 

keys 191 I positioned on the front side of said data entry uni~ a microphone 

which may be an extendabfo microphone 1906, a mouse (not shown) integrated 

within the back side of said data entry llllit (described before). Said data entry 

15 unit may be (wirelessly or by wires) connected to said electronic devic.e (e.g. said 

computer 1900). An integrated data entry system such as the one described before 

(e.g. using voice recognition systems combined with interaction of keys by a 

user) may be integrated either within the said electronic device (e.g. said 

computer 1900) or within said data entry unit 1904. Also a microphone may be 

20 fate.grated within said electronic device (e.g. computer). Said integrated data 

entry system may use one or both microphones located on said data entry unit or 

within said electronic device.(e.g. computer). 
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For a better view of while interacting, specially when interacting from tar 

. 

. 

with an electronic device such as ~aid computer 1900, a display unit 1905 m·ay be 

integrated within said a entry unit such as said integrated data entry unit 1904 of 

this invention. Men interacting from far with a monitor 1903 of said electronic 

5 device 1900, a user may have a general vi~w of the display 1910 of said monitor 

1903. A closed area 1908 around the arrow 1909 or another area selected by 

using the mouse on the display 1910 of said monitor 1903 may simultaneously be, 

shown o.n said display 1905 of said data entry unit 1904. The size of said area 

1908 may be defined by manufacturer or by the user. Preferably the size of said 

JO area 1908 may be closed ta the size of the display 1905 of said data entry unit 

1904. This may permit a closed and/or if desired a rnal size view oft/Je 

interacting area 1908 to the user (e.g. by seeing said area on the data entry screen 

1905). While having a general view of the display 1910 of the monitor 1903, a 

user may ha.ve a particular closed view of the interacting area 1908 which is 

15 simultaneously shown on tpe display 1905 of said data entry unit 1904. For 

example a user may use the keypad mouse (not shown, in .the back of the keypad) 

to navigate the arrow 1909 on the computer display 1910. Simultaneously said 

arrow 1909 and the area 1908 a.round said arrow 1909 on said computer display 

1910 may be shown on the keypad display 1905, 

20 For an interaction such as opening a file, a user may for example, navigate 

an arrow 1909 on the screen 1910 of said computer an position it on a desired flle 

1907. Sa.id navigated areas 1908 and said file 1907 may be seen on said data 

enhy screen 1905. By having the display 1905 of said data entry unit 1904 closed 
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. to his eyes, a user can clearly see his interactions on the display 1905 of said data 

entry unit 1904 while having a general view on a large display 1910 of sai.d 

electronic device 1900 (e.g. computer). 

It is understood that said interaction area 1908 may be defined and vary 

5 according to different needs or definitions. For example, said interacting area 

may be the area around an arrow 1909 wherein said arrow is in the center of said 

area or said area is the area at the righ~ left, top, bottom I etc. of said arrow or any 

area on the screen of said monitor, regardless of the location of said arrow on the 

d.isJJlay of said monitor). 

JO Fig. 20 shows a data entry unit 2000 such as the one described before 

being connected to a computer 2001. During a data entry sucb as a text entry, the 

area 2002 around the interacting point 2003 (e.g. cursor) is simultaneously shown 

on tbe keypad display 2004. 

Figs. 21a-2lb show an example of different electronic devices which may 

15 use the above described.data entry unit. Fig. 21a shows a computer 2100 and flg. 

21b shows a TV 2101. The data entry unit 2102 of said TV 2101 may also 

operate as a remote control of said TV 2101. For example, by using the mouse 

(not shown) situated in the back side of said data entry unit 21021 a user may 

locate a selecting arrow 2103 on the icon 2104 representing a movie or a channel 

20 and opening it by double tapping (double clicking) on a key 2105 of said data 

entry unit. Of course said data entry unit 2102 of said TV may also be used for 

data entry such as internet through TVs or sending massages through TVs, cable 
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TVs1 etc. In thi~ case the integrated data entry system ottbls mvemwn.wa1 v ... 

inte$fated within for example, the TV's modem 2106. 

Extendable Microphone 

An extendable and /or rotatable microphone may be integrated in 

electronic devices such as cellular phones. Said microphone may be a rigid 

microphone being extended towards a user's mouth, 

With the advancement of the technology, new input systems and devices 

IO are coming to the market to permit easy interacting with instruments. Many of 

those input systems use voice/speech recognition system wherein a user speaks 

the data or commands to be input Because it is a natural way to input data, voice 

recognition system is becoming very popular. Computers, telephones, toys, and 

many other instruments a.re equipped with this different kinds of data entry 

IS system using voice recognition systems, 

Although this is a good method of inpu~ it has an important shortcoming. 

It is not a discrete method ofinpul A user, usually, does not want others to bear 

what he speaks, and in the other hand people do not lilce other people's loud 

speaking. 

To overcome (or at least reduce) significantly this problem, the user must 

speak quietly. To not cause misinterpretation of u~er's voice/speech by a voice 

recognition system, the microphone must be closed to user's mouth. 
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It is the subject of this invention to provide instruments using a users 
. . . 

voice as data, with a m~crophone extendin_g .from said instruments tow~ds the 

user's mouth. 

There are many advantages using such a microphone. One advantage of 

5 such a mic~ophone is that by extending said microphone towards said user's 

mouth and speaking closed into it the voice/speech recognition system may better 

distinguish and recognize said voice/speech. Another advantage is that by 

positioning said microphone close to user's mouth (e.g. next to the mouth), a user 

may speak silently (e.g. whisper) into it This pennits an almost silent and a 

JO discrete data entry. Still, another advantage of said microphone is that because of 

being integrated in corresponding electronic device, in order to keep said 

microphone in a desired position (e.g. close to a user's mouth), a user may not 

have to bold said microphone by his hand(s). Also, said user does not have to 

carry said microphone separately from said electronic device. 

15 By combining the features such as the enhanced keypad of the invention, 

the mouse, the extendable microphone and the data enby method in a manner 

such as the manners explained before, either, in an electronic device or as an 

external unit to be connected to an electronic device, a completely enhanced data 

entry system may be provided. A user, may for example, by only using one hand, 

20 hold an electronic device such as a data entry device (e.g. mobile phone, PDA, 

et), use all of the featu~es such as the enhanced keypad, integrated mouse, and 

the extendab}e microphone, etc., and in the same time by using his natural 
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habitudes· (e.g. pressing keys of the keypad and in needed, speaking) provid~ a 

quick, easy, and specially natural datB entiy. 

One of the most important applications of the extendable microphone is 

when the data enby systems of mobile communication devices combine use of 

5 keypad and voice/speech recognition system. In this method a user interacts with 

a key (for example by pushing it), and in tlrn same time he may speak for 

example, a symbol on said key. In order to press a key containing a desired 

symbol1 the user may need to see the keypad. He also may need to see the data on 

a display of the device. In the other hand, the user may prefer to speak said 

10 symbols quietly. The extend.able microphone permits to position the mobile 

phone far from eyes, enough to see that keypad, and in the same time to have the 

microphone closed to the mouth, permitting to speak quietly. 

As they many people are used to, they may hold their mobile phone in one 

hand, while pressing the keys of the keypad with a thumb oftbe same band The 

15 second band may be used to either hold said hand around the microphone to 

reduce the outside noise, or to keep the microphone in an optimal relationship 

.with the n1outh. 

If the microphone ofan instrument is wireless, or the member connecting 

it with the instrument is made froin non-rigid materials, the user may bold the 

20 microphone in a manner to position it at the palm side of his hand, between two 

fingers. Then by positioning the palm o said hand around the mouth he can 

sigllificantly reduce the outside noise while speaking. 
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It is understood that the user intertace concamm~ we;; ua1.a '-'""'' ........ __ _ 

the display, qf an electromc d~vice using a user's voice to input data, may be ·of 

any kind. For example, instead of a keypad it may contain a touch sensitive pad, 

or it may b_e equipped only with a voice recognition system without the need of a 

S keypad, 

Fig. J 81 shows .according to one embodiment of the invention, an 

electronic device 1800 such as a cellular phone or a PDA. As shown, the keypad 

1801 is located in the front side of said device 1800. A mouse (not shown) is 

located in the backside of said device 18001 An extendable microphone 1802 is 

JO • also integrated within said device. Said microphone may be extended and 

positioned in a desired position (e.g. next to the user's mouth) by a user. Said 

device may also contain a dam entry method as described before. By using only 

one hand, a user may proceed to .a quick and easy data enby with a very high 

accz.u-acy. Positioning said microphone next to user's mouth, permits a better 

15 recognition of the voice/speech oftbe user by the system. Said user, may also 

speak silently (e.g. whisper) into said microphone. This permits an almost silent 

data entry. 

In alternative embodiments of the present invention Figs. I 8b to 18c, show 

a mobile phone 1800 having a keypad 1801 and a display unit The mobile phone 

20 is equipped with a pivoting section I 803 with a microphone 1802 installed at its 

end. By extending the microphone towards his mouth, the user may speak quietly 

into the phone and in the same time being capable to see the display and keypad 
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1801 of his phone and eventually use them sim,ultaneously while speaking to 

microphone 1802. 

Fig.18d, shows a rotating extendabJe microphone 1810 to permit a user to 

position the instrument at a convenient relationship to him, and in the same time 

s by rotating and extending the microphone accordingly, to bring microphone 1810 

close to his mouth or to a desired location. It must be noted that the member 

connecting the microphone to the instrument may have at least two sections, 

being exte11dedlretracted according to each other and to the instrument They may 

have folding, sliding, telescopically and other movement for extending or 

IO retracting. 

Figs. I Be and 1 Bt; shows aJl iDtegrated rotating microphone 1820 being 

telescopically extendable. In this ernbodimen~ the extendable section comprising 

microphone 1820 may be located iD the iDstrument 'When desired, a user may 

pull th.is section out and extend it towards his mouth. Microphone 1820 I1ll1Y also 

15 be used, when it not pulled out 

According to another embodiment oftbe invention as shown in Figs. 18g 

and l Bh, the extending member 1830 containing a microphone. 1831, may be a 

section of a multi-sectioned device. This section may be used as the cover of said 

device. The section comprising the microphone 1831 may itself been multi-

20 sectioned to be extendable and/or adjustable as desired. 

According to embodiment shown in Fig. 1 Bi, an extendable microphone 

1840 as described before, may be installed in a computer or similar devices. 
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Also, according to another embodiment of the invention, a microphone of 

an instrument may be attached to a user's ring, or itself being'sbaped like a ring, 

and be wom by said user. This microphone.may be connected to said instrumen4 

either wirelessly or by wire. When in use, the user approaches his hand to his 

5 mouth and speaks. 

It is understood that instruments shown in the drawings are shown as 

example. The extendable microphone may be installed in any instrument It may 

also be installed at any location on extending section. 

In communication devices, the extending section comprising the 

JO microphone may be used as the antenna of said instruments. In this case the 

antennas may be manufactured as sections described, and contain integrated 

microphones. 

It mu.st be noted that ill addition to at least an extendable microphone, an 

instrument may comprise at least one additional regular microphone, ·wherein 

15 said microphones may be used separately or simultaneously with said extendable 

microphone. 

It must be noted that the a.xtendable member comprising the microphone 

may be manufactured with rigid materials to permit positioning the microphone 

in a desired position without the need of keeping it by hand. 

20 For better manipulation, the section comprising the microphone may also be 

manufactured by semi rigid or soft materials. 

It must be noted that any extending/retracting methods such as 

unfolding/folding methods may be used. 
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· • As descn?ed befora1 the integrated keypad and/or the mouse and/or the 

extendab/e microphone of this.invention may also be integrated within. a variety 

of electronic devices such as a PDA1 a remote control of a TV1 and a large variety 

of other electronic devices. For example, by using said integrated keypad and 

5 mouse within remote control of a TV, a user may point on an icon, shown on the 

TV screen relating to a movie and select said movie by using a predefined key of 

said remote control. 

Also, as described,. said integrafod keypad and/or mouse and/or 

extendable microphone may be manufactured as a separated device and to be 

10 connected to said electronic devices. 

Of course said keypad, alone or integrated with said mouse and/ or said 

extendable microphone, may be combined with a data and text entry method such 

as the data entry metho.d of this invention. 

Fig. 17 shows some of the electronic devices which may use ·the enhanced 

15 keypad, the enhanced mouse, the extendable microphone, and the data entry 

method of this invention. 

An elecrronic device may contain at least one or more of the features of 

this invention. It may, for example, contain all of the features of the invention.as 

described. 

Data entrv throu~h a land line pl1one 
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The data entzy method described before1 may also be used in land-lined 

phones and their corresponding networks. As known, each ki:y of a telephone 

keypad generates a predefined tone which is transmitted through the land line 
. . 

networks. There are twelve predefmed tones assigned to twelve keys of telephone 

5 keypads. By using, a land line telephone and its keypad, for the purpose of a data 

entry such as entering tex~ there may be the need of additional tones to be 

generated, To each symbol1 there may be assigned a different tone so that the 

network will recognize a symbol according to the generated tone assigned to said 

symbol. 

A wrist-worn muiti-sectianed data entry unit 

Fig. 22a shows _as example, different embodiments of a cia.ta entry units 

2201-2203 of this invention as described before. To reduce the size ofsaM data 

15 entry unit a multl-sectioned data entry unit 2202~2203 which may have a multi-

sectioned keypad 2212-2222 as described before, may be provided. said mulµ­

sectioned data entry unit may have some or all of the features of this inventions. 

It may also have an integrated data entry system described in this application. As 

example, the data entry unit 2202 comprises a display 2213 an antenna 2214 

20 (may be extendable)1 a microphone 2215 (may be extendable), a mouse 

integrated in the beck of said data entry unit (not shown). 

An embodiment of a data entry unit of this invention may be carried on a 

wrist. It may be integrated within a wrist worn device such as a watch or within a 
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bra9e/et such as a wristwatch band. Said data·entzyunit may have some or all of 

• the feaf:o/es of the integrated data entry unit of this invention. This will pennit"to 

have a small data entry unit attached to a user's wrist Said wrist-worn data entry 

unit may be used as a data entry unit of any .electronic device, By connecting his 

5 wrist-worn data entry unit to a desired electronic device, a user for example, may 

open his apartment door, interact with a TV, interact with a computer, dial a 

telephone number, etc .. A same data entry unit may be used for operating. 

different electronic devices. For this purpose, an access code may be assigned to 

each electronic device. By entering (for example, through said data entry unit) the 

10 access code of a desired electronic device a connection between said data entzy 

unit and said electronic devfoe may be established, 

Fig. 22b shows an example ofa wrist-wom data entry unit 2290 (e.g. 

multi-sectioned data entry unit having a multi-sectioned keypad 22.91) of this 

invention (in open position) connected (wirelessly or through wires 2292) to a 

15 hand-held device such as a PDA 2293. Said multi-sectioned data entry unit 2290 

may also comprise additional features such as same or all of the features 

descdbed in this application. In this example, there a.re provided a display unit 

2294 an antenna 22951 a microphone 2296 and a mouse 2297. 

. It is understood that said multi-sectioned keypad may be detached .from 

20 the wrist worn device/brace/et 2298. For this purpose different 

detachment/attachment known to people skill in the art may be provided. For 

example, as shown in fig. 23a, a housing 2301 for containing said data entry 

device may be provided within a bracelet 2202. Fig. 23b shows said housing 
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2303 in open ·positi;n~ A detachable data entry unit l.3U4 may oe pruvJur;;;u. ""1wu.. 

said housing 2301. Fig 23c shows said housing in open position 2305 and in close 

position 2306. In open position (e.g. when using said data entry unit), part of the 

elements 2311 (e.g. part of the keys ancJJor display, etc) of said data enby unit 

5 may lye down within the cover 2312 of said housing. 

According to one embodiment of the invention, a device such as a 

wi:istwatch 2307 may be provided in the opposite side on the wrist within the 

same bracelet. For example, there may be provided a wristwatch band having a 

housing to contain a data entry unit Said wristwatch band may be attached to any 

10 wrist device such as a wristwatch, a wrist camera, etc, The housing of the data 

entry device may be located on one side 2308 of a wearer's wrist and the housing 

of said other wrist device may be located on the opposite side 2309 of said 

wearer's wrist. To attach said wristband to a device such as a wristwatch the 

traditional wristwatch band attachment means 2310 (e.g. bars) may be provided. 

15 The above mentioned wristband housing may also be used to contain any 

other wrist device. for example, instead of containing a data entry uni~ said wrist 

housing may be adapted to contain a variety of electronic devices such as a 

wristphone. 

There may be a Jot of advantages when using a wrist-worn data enby unit 

20 of this invention. for example, a user may cany an electronic device in for 

example, his pocket, and having a display umt (may be flexible) of said electronic 

device in his band. The interactio11 with said electronic device may be provided 

through said wrist-worn data entry unit. In another example, the wrist-worn data 
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entry unit ·of this invention may be used to operace an e1t::c;t.ruwi.; .uc;vr., u,.,I:''"'' \­

PCT application regar4ing an electronic news display bas been til~d on October 

2 ?1h1 2000 by the inventor). 

5 Extend able Display Unit 

According to one embodiment of the invention an extend.able display unit 

may be provided within an electronic device such EIS data entry unit of the 

invention or within a mobile phone. Fig. 24a shows an extendable display unit 

10 2400 in closed position. This display unit m.ay be made of rigid and/or semi rigid 

materials and may be folded or unfolded for example by corresponding hinges 

24011 or being telescopically extended or retracted, or having means to permit it 

being expanded and being retracted by any method. 

Fig 24b shows a mobile computing device 2402 such as a mobile phone 

15 having said extend.able display 2400 of this invention, in open position, 'When 

open, said extended display unit may have the width ofan A4 standard paper 

permitting the user to see and work on a real width size of a document while, for 

example, said user in writing a Jetter with a word processing program or 

browsing a web page. 

20 The display unit of the invention may also be made from flexible 

materials. Fig 25a shows a flexible display unit 2500 in closed position. 

It is understood that the display unit of the invention may also display tlie 

information on at least part ofit's other (e.g. exterior} side 2505. This is 
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important because in, some situations a user may desire to use the c11sp1ay umi 

without expanding it 

Fig. 25b shows an electronic device 2501 having a flexible display unit 

2500 of the invention, in open position. 

5 By having an electronic device such as the data entry unit of the 

invention,. a mobile phone, a PDA, etc.1 having at least one of tbe enhanced 

features of the invention such as an extendable/non extendable display unit 

comprising a telecommunication means as described before, a mouse of the 

. invention, an e}(.tendable microphone, an extendable camera, a data entry system 

JO of the invention, a voice recognition system, or any other feature described in .this 

application, a complete data entry!comput:ing device, which may be held and 

manipulated by one user's hand, may be provided. This is vel}' important because 

as is well known that in mobile environment computingl_data entry at least one of 

the user's band must be free. 

Extendable Camera 

As described for extendable microphone, an electronic device may also be 

equipped with an extendable camera For example, for tbe data entry system of 

20 the invention combining keys presses and lip reading (instead or in addition to 

voice/speech of the user) an extendabJe c.amera may be provided in 

corresponding electronic device or data entry unit.. 
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. Fig.26 shows a mobile computing device f 600 equipped with a pivoting 

section 2601 .. Said pivoting section may have a camera 2602 andtor a microphone 

2603 installed at, for example, its end. By extending the camera towards his 

mouth, the user may speak to tbe camera and the camera may transmit images of 

S the user's lips for example, during data entry of the invention using combination 

of key presses and lips. The user, in the same time may be capable to see the 

display and the keypad of his phone and eventually use them simultaneously 

while speaking to the camera. Of course the microphone installed on the 

extendable section may transmit the user's voice to the voice recognition system 

1 O of the data entry system. 

The extenda.ble section 2601 may contain an antenna, or it:self being the 

antenna of tho elec.tronic device. 

Also, the extendable microphone and/or camera of the invention may be, 

detachably attached to an electronic device such as a mobile telephone or a PDA. 

15 This is because in many situations manufacturers of electronic devices (such as 

mobile phones) do not desire to modify their hardware for new applicatio11S. 

According to one embodiment of the invention, the external pivoting 
. 

section comprising the microphone and/or a camera may be a separate unit being 

detacbably attached to the corresponding elactronic device. Fig. 27 shows a 

20 detachable unit 2701 and an electronic instrument 2700, such as a mobile phone, 

being in detached position. The detachable unit 270 I may comprise any one of a 

number of comp on en~ including but not limited to, a microphone 2 702, a camera 

2703, a speaker 2 704, an optical reader (not shown) or other components 
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necessary to be closed to the user for qetter interaction with 'the electronic 

instrument. The llllit may also compri.se at ieast one antenna or itself being'an 

antenna. The unit may'also comprise attachment and/or connecting means 27051 • 

to attach unit 2701 to electr~m·c device 2700 and to connect the components 

S available on the unit 2701 to electronic instrument 2700. For attacbing and 

connecting pUiposes, attachment and connecting means 2 705 may be adapted to 

use the ports 2706 availabl6 within an electronic device such as a mobile phone 

2 700 or a computer, the ports being provided for counection of peripheral 

componenti; such as a microphone, a speaker, a camera, an antenna, etc. It is 

IO understood th~t ports 2706 may be the standard ports such as a microphone jack 

. . 

or USB port, or any other similar connection means available in electronic 

instruments. In this case, the attachment/connecting means may, for example, be 

standard connecting means which plug into corresponding port(s) availabla 

within the electronic instrument. 

15 It is understood that the attachment and/or connecting means of the 

e:xtemal unit may be provided to have either mechanical attaching functionality 

or electrical/electronic connecting :functionality or both. As shown in Fig. 2 7a, for 

example, the external unit 2701 may comprise a pin 2705 fixedly positioned on 

the external unit for mechanically attaching the external unit to the electronic 

20 instrument The pin may also electrically/electronically connect for exan1p/e, the 

microphone component 2702 available within the unit 2701 to the electronic 

instrument shown before. In addition to the pin, the external unit may contain 

another connector 2 707 such as a USB connector, connected by wire 2708 to for 
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example, a camera 2703 insmlled within the exrerna.t UflH .I. /VJ., .u.; ......... W-w-, -· 

coDDector 2707 may only electronically/electrically connect the unit POI to the 

electronic instrument 

For better mechanical attachment more that one port may be used by • 

5 attachment and coDDecting means of the external unit. For example, the 

attachment and coilllecting means may comprise two attachment means, such as 

two pins fixedly positioned on the external unit wherein a first pin plugs into a . 

first port of the electronic instrument corresponding to for example an external 

microphone, and a second pfn plugs into the port corresponding to for example an 

1 O external spealcer. 

Fig. 27b shows the detachable external unit 2701 and the electronic 

instrument 2 700 of the invention, in attached position. 

• After attaching the external unit 2701 to the electronic instrument2700 

(for example, by plugging the pin 2705 into corresponding port 2706) the user 

15 may adjust the external unit 2701 in a desired position by extending and rotating 

movements as described before in this application for extendabJe microphone and 

camera. Again, it must be noted that the detachable unit of the invention may 

have characteristics similar to those of the extendable section of the invention as 

described before for the external microphone and camera in this application. For 

20 .example, the detachable unit 2701 of the invention may be multi-sectioned 

having at least two sections 2710-2711, wherein each section having movements 

such as pivoting, rotating and extending (telescopically, foldable/unfoldable), 
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relating to each other and to the external unit Attaching sections 2 712-'J.l 14 may 

be used for these purp9ses, 

The detachable unit as described pennits to add extemaVperpberal 

components to an electronlc instrument and use them as they were part of the 

s original instrument This firstly pef!llits to use the unit without holding the 

components in hand or attachmg it to user's body (e.g. a headphone which must 

be attached to user's head) and secondly, it permits to add the components to the 

electronic instrument without obliging the manufacturers of the electronic 

instruments (such as mobile phones) to modify their hardware. 

10 The data entry method of this invention may also use other data enby 

means. For example, instead of assigning the symbols to the keys of a keypad, 

said symbols may be assigned to other objects such as the fingers (or portions of 

the fingers) of a user. Also instead of(or in addition to) voice/speech input, the 

system may recognize the data input by reading (recognizing the movements of) . 

15 the lips of the user in combination with/without key presses. The user may press 

a key of the keypad and speak a desired letter among tbe symbols on said lcey. By 

recognizmg the movements of the user's lips speaking said letter combined with 

said key press, the system may easily recognize and input the intended letter. 

Also as mentioned, example given in method of configuration described 

20 in this application were showed as samples. Variety of different configurations 

and assignment of symbols may be considered depending on data entry unit 

needed. The principle fo this the method of configuration is to define different 

group of symbols according to different factors such as frequency of use, natural 
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20 

pronunciati_on, natural non-pronunciation,. ere, a.1Ju a.;,.,,s,,.,. ..... ~- __ .. 

ass{gning them priority rates. The highest priori'ty rated group (with or without 

speak_ing) is assigned to easiest and most natural key interaction (e.g. a single 

press). This group also includes the highest ranked non-spoken symbols. Then the 

5 · second highest pn'ority is assigned to second less easier interaction (e.g. doubfo 

press) and so on. 

• Whh continuous reference to data entry system described before, the 

assignment of symbols to the keys of a keypad may be made in manner to still 

more enhance the recognition by voice/speech or lip-reading systems. Fig. 28 

IO shows a keypad 2800 wherein Jetter symbols having closed pronunciation are 

assigned to the keys of said keypad in a manner to .avoid ambiguity between 

them. As shown, letters having closed pronunciations "c" & "d': 'J" &; "k': rrm" 

& ''.n", "v" & "t'~ are separated and placed on different keys. This will help the 

speech recognition system to more easily recognize said letters. For example, to 

15 select tlie letter "o", a user may press the key 2801 and says "c". To select the 

letter "d", the user presses the key 2802 and says "d". Other letters havillg closed 

pronUDciations such as "b" & ''.P", "t" & "d", "f' & "s'~ are .also assigned to 

different keys. 

Embedded speech recognition systems for small devices are designed to 

use memory as Jess as possible: Separating symbols having resembling 

pronunciation and assigning them to different keys, dramatically simplifies the 

recognition algorithms resulting the use of Jess memory. 
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With continuous refeience to Fig. 28, as sbowri, the configuration 01 

letters is provided in a manner to maintain the letters a-z in continuous order (e.g. 

a,b,c ...... ...... z). Configuration ofsymbols on the keypad 2800 is made in a 

manner to keep it as similar as possible to a standard telephone-type keypad. It is 

5 understood that this order may be changed if desired. 

Also, separation ofresembling lip-articulated symbols may help lip­

reading (lip recogn.ition) systems to more easily recognize them. For example, 

assigning letters 'J" & ''k" to different ~eys will dramatically ease their 

recogn.ition. 

JO It is understood that for recognizing a spoken symbol such as a letter, 

more than one image of user's lips at different times during speaking said Jetter 

may be provided to lip recognition/reading system. 

Lip reading (recognition) system of the invention may use any image­

producing and image-recognition processing technology for recognitioJ.;1 

15 purposes. For ex.ample, as mentioned before, a camera may be used to receive 

image(s) of user's lips while said user is saying a symbol such as a Jetter and is 

pressing the key corresponding to said symbol on the keypad. Other image 

producing ancJJor image capturing technologies may also be used For example, 

instead of a camera, a projector and receiver of means such as light or waves may 

20 be used to project said means to the user's lips ( and eventually, face) and 

receives back said means providing a digital image of user's lips (and eventuaJiy 

user's face) while said user is saying a symbol such as a Jetter and pressing the 

key corresponding to said symbol on the keypad. 
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• The data. entry system of the invention wbich combines kdy press and·user 

behavior (e.g. speech) may use different behavior (e.g. speech) recognition 

technologies. For example, in addition to movements of the lips, the pressing 

action of the user's tongue on user's teeth may be detected for better recognition 

S of the speech. 

According to one embodiment of the invention, as shown in fig. 291 

instead of (or in addition to) a camera, the lip reading system of the invention 

may use a touch/press sensitive component 9900 removabley mounted on user's 

denture and/or lips. Said component may have sensors 9903 distributed within its 

. 1 O surface to detect a pressure action on any part of it permitting to measure the size, 

location, pressure measure, etc., of the impact between the user's tongue and said 

component. Said component may have two sections. A Erst section 9901 being 

placed between the two lips {upper and lower lips) of said user and a second 9902 

section being located on the user's denture (preferably the upper front denture). 

15 An attaching means 9904 permits to attach/flx said component on user's denture. 

Fig. 29a shows a sensitive component 9910 as described bereabove, being 

mounted on a user's denture 9919 in a manner a section 9911 of the component is 

located between the upper and lower lips of said user (in this figure, the 

component, the user's teeth and tongue are shown outside user's body). Said user 

20 may press the key 0013 which contains the letters "abc", and speak the Jetter "b". 

By saying "b" the lips 9914-9915 of the user press said sensitive section 9911 

between the lips. The system recognizes that the intended Jetter is the Jetter "b" 

because saying the two other letters (e.g. "ab'? do not require pressing tbe lips on 
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• each other. If the user presses the key 9913 and pronounces the Jetter ''c", then 

the tongue 9916 ofthe·user will slightly press the Inside portion 9912 of the· 

denture section of the component located on the front user's upper denture. The 

system will recognize that the intended symbol is the Jetter "c'~ because other 

s • letters on said key (e.g. "be'? do nofrequire said pressing action on said portion 

oftbe component. If the user presses the key 9913 and says tlJe letter "a", then no 

pressing action will be applied on s~id component. Then·tbe system recognizes 

that the intended letter is the Jetter "a". In other example, if the user presses the 

key 9917 and says the Jetter 'T' the ton~e of the user presses the inside upper 

10 portion of the denture section of the _component. If the user presses the key 9917 

and says the latter "l,,, then the tongue of the user will press almost the whole 

inside portion of the denture section of th.e component In this case, almost the 

whole sensors distributed within the inside portion of the denture section of the 

component will be pressed and the system recognizes that the intended letter is 

15 the letter "1°. 

The above-mentioned lip reading/recognition system permits a discrete 

and efficient method of data input with high accuracy. This data entry system 

may particularly be used in sectors such as the army, police1 or intelligence. 

Hereafter an example of a letter input recognition system through a 

20 telephone-type keypad, according to one embodiment of this invention: 
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40 

45 

35 

30 

25 

ABC key· 
: A B C 

. no pressure lip s~ction pressed upper inside portion of 

10 

5 

DEF key 
D 
whole inside denture 

section is pressed 

GHikey . 
G H 

the denture secti'on is 
slightly pressed 

E F' 

no pressure lip section pressed 

I 

15 
upper inside portion 

of the denture section 

is strongly pressed 

upper ins1de of portion no pressure 

of the denture section 

is slightly pressed 

JK.Lkey 
J K 

20 upper inside portion no pressure 

of tbe denture section 

is slightly pressed 

MNOkey 
M i-r 
lip section pressed whole inside denture 

section pressed 

PQR.Slcey 
p Q 

lip section pressed lip section pressed 
(on sides) 

R 

0 

L 
whole inside denture 

section is pressed 

no pressure 

s 
no pressure upper inside 

portion of the 
denture section is 
slightly pressed 

TUVkey 
T u V 

whole inside dentuie 

section is pressed 
lip section pressed 
(on sides) 

lip section pressed 

WXYZkey 
w X y Z (zed) 

lip section pressed upper inside portion no pressure whole inside . 
portion of the 
denture is 
pressed 

of denture section 
is pressed 
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It must be noted· that the table above is only shown as an example to snow 

the e,asiness of distinguishing the letters by saying a desired Jetter (while using 

the described hardware) and pressing the corresponding key. It is understood that 

other disti.nguish.ing parameters such as the timing of the pressure on the 

5 hardware (e.g. when saying "g" or saying "h", both being on the same key and 

maybe having similar pressure levels) based on this system may be ta.ken in 

consideration by tbe recognition system and people skilled in the art. Also, saying 

. 
. 

other symbols such as numbers (e.g. 0-9) by the user and recognizing them may 

be considered by the above-mentioned system. 

1 O In addition, the sensitive component of the invention may be co11I1ected to 

processing device (e.g. a cellphone) wirelessly ?I by means wires. !fit is 

connected wirelessly, the component may cont;µn a transmitter for transmitting 

the pressure information. The component may further comprise a battery power 

source for powering its functions,. 

15 As described before, the invention combines key presses an.d speech for 

improved recognition accuracy. In one embodimen~ a g:rammar is made on the 

fly to allow recognition of letters corresponding only to the key presses. 

As is well lazow in the art (e.g., Letter Wise), letter-pair frequency 

probabilities can be used to determine the next Jetter given the previous letter. 

The above grammars created to support the combination of lcey presses 

and speech can be augmented with probability information to provide for higher 

accuracy. 
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should recognize T-H-B. However, since the 3 key include~ the letters D-B-F, it 

could also incorrectly recognize T-H-D. To avoid this problem, we can add 

. probabilities. 

5 For the key 8, we have the letters T-U-V; for 4 we have G-H-1; and for 3 

we have D-B-F. Given the key presses 8-4-3, the system would create the 

following grammar using standard grammar notation: 

• <s> = (TI U I V) (G IHI I) (D I EI F); 

10 

This can also be expressed as 

<.s> = T<sl>; 

<s> = U<s1>; 

15 <s> = V <s1>; 

<s1> = 0 <s2>; 

. <s1> = H <s2>; 

<s1> = I <s2>; 

<s2> = D; 

20 <s2> =E; 

• <s2> = F; 
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Adding simple uni gram probabilities for the first set of letters ana 01-graw. 

probabilitie.s (for example, trained on a word'corpus such as· dictionary) we might 

have something such as: 

<s>, 0.80 = T <s1_ T>; 

5 <s>, 0.15 = U <sl_U>; 

<s>, 0.05 = V <s1_ V>; 

<sl_T>, 0.0.5 = G <s2_G>; 

<sl_T>, 0.65 = H <s2~H>; II 0.65 represents the probability ofH preceded by T 

in the current con text 

10 <sl_T>, 0.30 = I <s2_I>; 

<sl_U>, 0.30= G <s2_G>; 

<sl_U>, 0.50= H <s2_H>; 

<sl_ U>, 0.20 = I <s2_1>; 

<sl_ V>, 0.01 = G <s2_G>; 

15 • <s1_ V>, 0.04 = H <s2.J{>; 

<sl V>, 0.95 = I <s2 I>; 
. - -

<s2_ G>, 0.05 = D; 

<s2_G>, 0.85 =B; 

<s2 _ G>, 0.1 0 = F; . 

20 <s2_H>, 0.10 = D; 

<s2_H>, 0.85 = B; 

<s2_H>, 0.05 = F; 

<s2_I>, 0.20 = D; 
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<s2 _I>, 0.20 = E; 

<s2_1>1 0.60=F; 

. Note that the grammars are larger, but since they are built ~Il the fly they 

5 are still manageable for embedded applications. 

Note that the probabilities can be based strickly on Jetter-pair frequencies1 

but also weighted by the relative word frequency from which they come. For 

exa.mple1 the letter pair T-H migilt count for more from the word THE vs the 

woid THIN. 

IO Note that the recognizer will pursue all paths in parallel and combine the 

acoustic probabilities with the grammar probabilities to compute the overalJ best 

answer. 

Usually1 during data (e.g. text) entry by voice/speech1 a 

microphone/transducerperceiv~s the users voice/speech and transmits it to a 

15 pmcessor of a desired electronic device for recognition process by a voice/speech 

recognition system. A great obstacle (specially, in the mobile environment) for an 

efficient speech to data/text conversion by the voice/speech recognition systems 

is the poor quality of the inputted audio, said poor quality being caused by the 

outside noise. It must be noted that the microphone "hears" everything witbout 

20 • distinction. 

Many efforts have been made by researchers to distinguish ~d eliminate 

an outsid.e noise from a desired audio. Until now those effo1is have permitted to 

only partially reduce the outside noise but still much more work must be done to 
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achieve· an acceptable result Unfortunately, the current noise 

" I • 
• 

• 

cancellation/reducb'on technologies also reduce the quality of the desired audio, 

making said audio inappropriate for recognih'on by the voice/speech recomiition 

systems. 

5 To reduce (or even completely eliminate) the outside noise during data 

entry into an electronic device by voice/speech input, without degrading the 

quality of said voice/speech input an ear-integrated microphone/transducer unit 

positioned in a user's car can be provided. Said microphone/transducer may also 

permit a better reception quality of the user's voice/speech, even if said user 

IO speaks low or whispers. 

As is well known, when humans speak, the born, vibrations caused by, 

and corresponding to, said speecb are conducted to ear resulting the air vibrations 

corresponding to said speech in th inner ear and in the ear canal. 

According, to one method, said air vibrations may be perceived by an ear~ -·-

15 integrated microphone positioned in the ear, preferably in the ear canal. 

According to another method, said ear bone vibrations, tbc:;mselves, may 

be perceived .from the inner ear by 8.11 ear-integrated fransduc;r positioned in the 

e.ar. 

Fig, 30 shows a m.icrophoneltransducer unit 5300 designed in a manner to 

2D • be integrated within a user's ear in a. manner that the microphone/transducer 

component 5301 locates inside the user's ear ( preferably, the use's eai canal). 

Preferably, in addition to microphone/transducer component 5301, said · 

unit 5300 may also have hermeticaJJy isolating means 5302 wherein when said 
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microphone 530 I is installed in a user's ear (preferably, m me: u.:.c;i .) ""'"" .., ............ 11 

·said hermetically isolating means 5302 may isolate said microphone fron;i the 

outside (ear) environment noise, permitting said microphone 5301 to only 

perceive t:lu~ user's voice/speech formed inside the ear. The outside noise which is 

5 a ma.Jar problem for voice/speech recognition systems will dramatically be 

reduce.d or will even be completely eliminated. 

The user may adjust the level of hermitically isolation as needed. For 

• example, to c~cel the speech echo iD the ear canal said microphone may be Jess 

• isolateq from outside ear environment by slighily extracting said microphone unit 

1 D from sa.id user's ear canal. The microphone unit may also have integrated 

isolatfog/ullisolating Jewel means. 

Said microphone/tr.ansducer 5301 m.ay be coI1I1ected to a corresponding 

electronic device, by means of wires 5303, or by means of wireless 

communication systems. The wireless communication system may be of .any kind •·· 

15 such as blue-tooth, i.n:fra-red, RF, etc:. 

The above-mentionfl4 ear integrated microphone/transducer may be used 

to perceive the voice/speech ofa ilserduring a voice/speech-to-data (e.g. te}..'i) 

entry system using the data entry system of the invention combining key press 

and corresponding speech, now named press-and-speak (KIKS) technology. By 

pressing a key and.saying the desired symbol (e.g. a letter) assigned to said key, 

as described before, the voice/speech recognition system tries to match said 

speech to one of_speech patterns of only few symbols assigned to said key. In this 

case, even if an ear-integrated microphone/transducer bas lower equality audio 
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perception than a srandard microphone, the· quality of spoken symbols perceived 

. . 

by said ear-integrated microphoneltransciucer will still be fair enough to pennit 

the voice/speech recognition system to easily recognize a spoken symbol among • 

said few symbols on that key. 

5 According, to one embodiment of the invention, as shown in fig. 31 1 an 

ear-integrated microphone 5400 may be provided and be connected to a mobile 

electronic device such as a mobile phone 5402. As shown, ·the microphone 5401 

is designed in a marmer to be positioned into a user's ear canal and perceive the 

user's speech/voice vibrations produced in the user's ear when said user speaks. 

JO Said speech may then be transmitted to said mobile phone 5402, by ineans of 

wires 5403, or wirelessly. 

By being installed in the user's ear and having hermetically isolating 

means 5404, said microphone 5401 will only perceive the user'~ voice/speech. 

The outside noise which is a major problem for voice/speech recognition systems .. • 

15 will dramatically be reduced or even completely be eliminated. As mentioned 

before, the level ofisolation may be adjustable, a.utomatica.Ily, or by the user. 

For example, when a user presses a key 5405 and speaks the letter 0kn 

which is located on said key, the vibrations of said speech in the user's ear may 

be per~eived by said ear~integrated transducer/microphone and be transmitted to a 

20 desired electronic device, The voice/speech recognition system of the invention 

has to match said speech to already stored speech patterns of a few symbols 

located on said key (e.g. in this exa.mple1 "], K, L, 5"). Even if the quality of said 
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speech is not good enough (e.g. because the user spoke low), said speecfJ. cow!-' 

• be easily matched with the storea'pattem.ofthe desired l;tter. 

As just noted, another ad_vantage of this system is that the user may speak 

low or even whisper. Because on one hand, the microphone is installed in the 

5 user's ear and directly perceives the user's voice without being disturbed by 

outside noise, and on the other hand the recognition system tries to match a 

spoken symbol to only few choices, even if a user speaks low, whispers, the 

quality of the user's voice will still be good enough for use by the voice/speech 

recognition system. For the same reasons the recognition system may be user-

Io independent Of course, training the system with the user's voice ( e.g. speaker 

dependent method) will cause greatly better recognition accuracy rate by the 

,recognition system. 

In addition to the microphone/transducer, the ear~integrated unit may also 

contain a speaker located beside the microphone/transducer and also being 

15 integrated within the user's ear for listening purposes. 

According to one embodiment of the invention, as shown in fig. 321 an 

ear-integrated microphone and speaker 5500 ca.n be provided in a manner that the 

microphone 5501 installs in a first user's ear (as described here-above) and 'the 

speaker 5502 installs in a second user's ear. 

20 The above specifications should not be construed as limiting the scope of 

the invention but merely describing some of the prefen-ed embodiments of the 

invention. Many variations are to be considered within the scope of the present 

invention. For example, in the example of the ear-integrated unit of the fig. 32, 
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both ears may be provided by Dom, IIJJr.;tu.1:1.uu •• .., ,...,_ ~r---

anoth.er example, 1;1ben said ear-integrated unit is wirel~ssly connected to a 

corresponding electronic device1 a battery power source may be provided within 

said ear-integrated r.init Also for better speech reception quality, the ear-

s integrated microphone unit of the invention may also comprise at least an 

additional standard microphone situated outside of the ear (for example, on the 

transmitting wire). Tbeinside ear microphone combined with the outside ear 

microphone may provide more audio signal information to the speech/voice 

recognition sy_stem of the invention. It must also be noted that the data entry 

JO system of the invention may use any microphone or transducer using any 

technology to perceive the inside ear speech vibrations. 
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Background 
A method of general data entry combining key press and speech_has been explained in 

PCT application PCT!VS00/29647. 

As described in said application, by pressing a key and speaking/not speaking a desired· 

symbol such as a character among a group of symbols assigned to said key, said desired 

_symbol may be selected. For example, for entering the word "morning" through a 

standard telephone-type keypad (see Fig 81) a user may: 

-press the key 8101 and say 'm'; 

-press the key 8101 and say 'o'; 

-press the key 8106 and say 'r'; 

-press the key 8108 and say 'n' ; 

-press the key 8104 and say 'i' ; 

-press the key 8106 and say 'n'; 

-press the key 8104 and say 'g'. 

By speaking a word, letter by Jetter ( or symbol by symbol), and pressing the 

corresponding keys, said word may be inputted. 

. The data entry system described in said PCT may permit a keyboard having reduced 

number of keys (e.g. telephone keypad) to act as a fulI-sized PC keyboard (e.g. one 

pressing action per symbol). 

~ Word by Word Data Entry System 

To enhance the above-mentioned data entry system, a word level data entry system has 

been proposed in said PCT application. In said application, there was described that a 

user can enter a word by speaking said word and pressing the keys corresponding to the 

letters constituting said word. 

The speech of each word in a language may be constituted ofa set of phoneme(s) 

wherein said set ofphoneme(s) comprises one or more phonemes. Fig. 82 shows as an 

example, a dictionary of words 8200 wherein for each entry (e.g. word) 8201, its 

character set 8202, relating key press values 8203 (using a telephone keypad), phoneme 

set 8204 corresponding to said word, and speech model 8205 (to eventuaIIy be used by a 

voice/speech recognition system) of said phoneme set are shown. 

According to one method of speech recognition, when a user speaks a word, his speech 

may be compared with said memorized speech rnodeis, and one or more best matched 

models will be selected by the system. Then the word(s) (e.g. character sets) 

conesponding to said selected rnodel(s) may be selected by tlle system. If the selection 

contains one word, said word may become the final selection. If the selection comprises 

more than one word, then said words may be presented to the user ( e.g. in a list printed at 

the display) and the user may select one of them by for example pressing a "select" key. 
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The above-mentioned method ofrecognition of words based on their speech, is described 

• only as an example. It is understood that other methods ofrecognition by speech may be 

considered by ,the people skill_ed in the art. 

Recognizing a word based on its speech only, is not an accurate system. There are many 

reasons for this. For example, many words may have similar or confusing pronunciations. 

Also factors such as the outside noise may result ambiguity in a word level data entry 

system. Inputting arbitrary words by voice requires complicated software, taking into 

account a large variety of parameters such as accents, voice inflections, user intention, or 

noise interaction. For these reasons speech recognition systems are based on recognition of 

phrases wherein for example, words having similar pronunciations may be disambiguated 

in a phrase according to the context of said phrase. Speech recognition systems based on 

recognition of phrases require large amount of memory and CPU use, making their 

integration in small devices such as mobile phones, impossible at this time. 

• The press and speak technology invented by this inventor and described in different PCT 

and US provisional applications filed earlier, may solve the above-mentioned problems. 

In addition to/combination with a character by character entry system as described in said 

applications, a word-level data entry technology of the invention may provide the users of 

small/mobile!flxed devices with a natural quick (word by word) text/data entry system. 

As mentioned, in the PCT application PCT/US00/29647, there was described that a user 

can speak a word while pressing the keys corresponding to the letters constituting said 

word. There was also mentioned that for this pmpose a word dictionary data base may be 

used. According to that and by referring to the flg. 81, when a user speaks the word 

"card" and presses the corresponding keys ( e.g. keys 8102, 8102, 8106, 8109 of the 

telephone-type keypad), the system selects from said word dictionary (such as the one 

shown in fig. 82), the words corresponding to said key presses. In this example, the same 

set of key presses may also correspond to other words such as "care", "bare'', "base", 

"cape'\ and "case". The system then, may compare the user's speech (of the word) with 

the speech of said words having the same key presses and if one of them matches said 

user's speech, the system selects said word. If speech of non of 1?aid words matches the 

user's speech, the system then, may select the word (or words) that its (their) speech best 

rnatch(es) said user's speech. 

According to this method, the recognition system wilI select a word among only few 

candidates (e,g. 6 words, in the example above). As result the recognition becomes easy 

and the accuracy of the speech recognition system dramatically augments, permitting a 

general word-IeveJ text entry with higl1 accuracy. It must also be noted that speaking a 

word while typing it is a human familiar behavior. 

According to another embodiment of the invention, for entering a word, a user may press 

few (e.g. one, two, and if needed, more) keys corresponding to the letter(s) of the 

beginning of a word and (preferably, simultaneously) speak said word. According to said 

few key presses and said speech, the system may recognize the intended word. For this 
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purpose, according to one method, fqr example, the system may first select the words ot . 

the dictionary data base wherein to the beginning charact~rs of said words correspond to 

said key presses, and compares the speech of said selected words with the user's speech. 

The system,. then selects one .or more words wherein their speech best matches said user's 

speech. Selecting the words existing in a dictionary of words database according to the 

first few key presses, dramatically reduces tl1e number of said selected words to be 

compared with the user's speech. This pennits a very high accuracy of the input of an 

intended word. According to another method, for example, the system may first select ilie 

words of the dictionary wherein ilieir speech best match said user's speech. The system 

then, may evaluate the beginning characters (evaluating to which key presses the belong) 

of (the character sets constituting) said words with said user1s corresponding few key 

presses to finaJJy select tbe character set(s) which their beginning characters match said 

user's key presses. 

In the above.mentioned embodiments, if the selection contains one word, said word may 

become the final selection. If the selection comprises more than one word, then said 

words may be presented to the user (e.g. in a list printed at the display) and the user may 

select one of them by for example pressing a ccseJect" key. 

The above•mentioned methods of speaking a word and pressing the keys corresponding 

to the characters constituting at least part of said word, and comparing said key presses 

with the key presses corresponding to the letters of the words in a dictionary of words, 

requires the use of a substantial amount of memory. Having stored the phoneme sets/ • 

speecl1 (e.g. models) of all of the words available in a language, a database of the chain of 

characters corresponding to said words available in one or more languages, and also 

having a data base of the key presses corresponding to said words available in said 

dictionary data base require large amount of memory. 

Also, as described in the prior applications, in the character by character data entry 

system of the invention a symbol such as a punctuation mark may be assigned to a key of 

the keypad and be inputted as default by pressing said key without speaking speech. For 

said reason, in the word level data entry system oftbe invention as described before, a 

user may finish to speak a word before finishing to enter all of its corresponding key 

presses. This may confuse the recognition system because those last key presses which 

were not covered by user's speech may be considered as said default characters. There 

are some solutions to overcome this problem. For example, a user may first speak a word 

and then press the con-esponding keys. This may indicate to the system that the set of key 

presses accruing after the speech correspond to said speech. 

In another example, the system may exit tl1e text mode and enter into another mode such 

as a punctuation/function mode, by a predefined action such as, for example, pressing a 

mode key. As explained in said PCT applications, to each key of a keypad one or two 

special characters such as punctuation marks, space character, or a functions, may be 

assigned. By a single press on a key of said keypad without speaking, a symbol such as 

punctuation mark on said key will be inputted. A double press on the same key without 

speech may provide another ( e.g. punctuation) symbol assigned to said key. By pressing a 
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key while the system is in said special character mode, a symbol such as a punctuation 

mark may be entered at the end (or-any other poE;ition) of the word, also indicating to the 

system the end of said word. 

~ Data Entry Svstem Based on sub-speeches 

There must be considered that when a user speaks a word while_ typing it, he naturally, 

may break said speech of said word into one or more sub-speech portions (e.g. while he 

types the letters corresponding to each sub-speech) according to for example, the 

syllables of said speech. For example, while typing the word "morning,, using a keyboard 

such as a _keypad, the user may riaturaliy, first say a first sub-speech, "mor" and/while he 

presses the corresponding keys. Theri the user may pronounce a following sub-speech, 

"ning" and type the corresponding keys. For easier demonstration, in this application, the 

word "sub-speech" is used for the speech of a portion of the speech of a word. For 

example, the word "perhaps", may be spoken in two sub speeches "per'1 and "haps''. Also 

for example, the word "pet" may be spoken in a single sub-speech, "pet". 

Also, for example, for entering the word "playing", the user may first pronounce the 

• phonemes corresponding to the first syIIabie (e.g. "ple") while typing the keys 

corresponding to the letters "pla", and then pronounce the phonemes corresponding to the 

second syliable ( e.g. "ying") while typing the set of characters "ying". 

It must be noted that one user may divide a word into portions differently from another 

user. Accordingly, the sub-speech and the corresponding key presses, for each portion 

rnay be different. After completing the data (e.g. key press and sub-speech) entry of all 

portions of said word by said users, the final results wi11 be similar. 

In the above-mentioned example, said another user may pronounce the first portion as 

"pla" and press the keys of corresponding character set, "play". He then, may say "ing' 

and press t11e keys corresponding to the chain of characters, "ing". Also for example, a 

third user may enter the word "playing" in three sequences of sub-speeches and key 

presses. Said user may say, "ple", "yin", and "g" (e.g. spelling the character "g" or 

pronouncing the corresponding sound) while typing the corresponding keys. It is 

understood that the most natural way of dividing a word in different sequences of speech 

and key presses is that each sequence of speech correspond to a syllable of said word. 

Therefore, it must be noted that even tl10ugh in many paragraphs of this application we 

note a sylJable as a portion/sequence of a word, th_e data entry system of the invention 

applies to any form of division of a word in one or more portions. 

According to the above-mentioned principles, the word "trying' may be pronounced in 

two portions (e.g. syllables) "tri", and "ing". Also for example, the word "playground" 

may be divided and inputted in two portions (e.g. according to its two syllables), "pla", 

and "ground". 
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As it is shown in the examples above, part of the sp~ech of different words in one ( or 

mo.re) languages may have similar pronunciations (e.g. being composed by a same set of 

phonemes). For example, the words, "trying", and "playing" have common sub-speech • 

portion "ing" ( or "ying") within their speech. 

According to the above-mentioned principles, there may be created a method of data entry 

wherein by memorizing predefined sets of phonemes/speech-models corresponding to sub­

speeches of a word and considering at least part of the key presses corresponding to the 

characters sets assigned to corresponding phoneme sets, recognition of entire words in a. 

press and speak data entry system of the invention may become effective. Fig. 84 shows a 

dictionary of phoneme sets 8401 corresponding to sub-speeches of whole words dictionary 

8402, and a dictionary of character sets 8403 corresponding to the phoneme sets of said 

phoneme set dictionary 8401, also comprising a dictionary of key press values (according 

to a telephone keypad) 8404 corresponding to said dictionary of character sets 8403 

corresponding to said dictionary of phoneme sets 8401. according to different embodiments 

of the invention, one or more of these data bases may be used by the data entry system of 

the invention. 

Because in many cases, a same phoneme set (sub-speech model) may be used in order to 

recognize other words (having the same sub-speech pronunciation in their speech), less 

memorized phoneme-sets/speech-models are required for recognition of entire words 

available one or more dictionary of words, reducing the amount of the memory needed. 

• This will result in assignment ofreduced number of phoneme sets to the corresponding 

keys of a keyboard such as a telephone-type keypad and will, dramatically, augment the 

accuracy of the speech recognition system. 

Fig. 83 shows exemplary samples of words of English language 8301 having similar 

speech portions 8302. As shown, four short phoneme sets 8302, may produce the speech 

of seven entire words 8301. Is understood that said phoneme sets 8302 may represent part 

of speech of many other words in English or other languages, too. 

Based on the above-mentioned principles, a natural press and speak data entry system 

using reduced number of phoneme sets for entering any word ( e.g. general dictation, 

arbitrary text entry) through a mobile device having limited size of memory (e.g. mobiJe 

phone, PDA) and limited number oflceys (e.g. telephone keypad) may be provided. The 

system may also enhance the data entry by for exan1ple, using a PC keyboard for fixed 

devices such as personal computers. In this case, (because a PC keyboard has more keys), 

sti1/ more reduced number of phoneme sets will be assigned to each key, augmenting the 

accuracy of the speech recognition system. Hereafter, different detailed embodiments of 

the invention are described. 

All Kevs-At Least Part of the Phonemes 

According to one embodiment of the invention, a user may divide the speech of a wore{ into 

different sub-speeches wherein each sub-speech is represented by a phoneme-set. By 

speaking each phoneme set and/while pressing the keys con-esponding to the letters 

corresponding to said phonemes sets and repeating (in order, from fist to last) this 
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. procedure for all of ( or at least part of) said°sub-speeches, said entire word ( e.g. in 

. characters) may be inputted. • • 

As shown in Fig. 81; for example, the Jetter "t" is located on the· key 8101 of the keypad 

8100. To said key different sets of phonemes such as "te", "ti", "ta", "to", etc., and/or 

corresponding speech models may.be assigned (see table 1, fig. 85). Pronouncing "te" may 

correspond to different sets of letters such as "tea", "tee", or even "the" (if the user is for 

example not an American/English native). To produce the word "teabag" a user may press 

the "t" key 81 O 1 and say "te" and _continue to press the remaining keys corresponding to 

the remaining letters, "ea". The system compares the speech of the user with the speech 

(e.g. models) assigned to the first pressed key (in this example, "t" key 8101). After 

matching said user's speech to one (or more) of said phoneme-sets/speech-models assigned 

to said key, the system selects on or more of the character set(s) assigned to said phoneme 

set(s)/speech-model(s). As mentioned, in this example, a same speech may correspond to • 

two different sets of characters, one corresponding to the letters "tea" ( e.g. key presses 

value 832) and the other corresponding to letters "tee" (e.g. key presses value 833). The 

system compares ( e.g. the value of) the keys pressed by the user with the ( e.g. values of) 

the key presses corresponding to the character sets of said list and if one of them matches 

the user Jcey presses the system chooses it to eventually being inputted/outputted. In this 

case the letters "tea" may be the fmal selection for this stage. An endpoint (e.g. end of the 

word) signal such as a space key press may inform the system that the key presses and 

speech for the current entire word are ended. 

In the above-mentioned example, the selection is not final. The user then may press the "b" 

(e.g. corresponding to the first character in the following syllable in the word) key 8102 

and say ''bag" and continue to press the remaining keys corresponding to the remaining 

letters "ag". The system proceeds like before and selects the corresponding character set, 

"bag". The user now, signals the end of the word by for example, pressing an space key. 

By saying "te" and pressing the keys "8, 3, l" and then saying "bag" and pressing the keys 

"1, 1, 4,,, tie word "teabag" may be produced . . A.s noticed, the word "teabag" is produced 

by speech and key presses without having its entire speech modeVphoneme-set in the 

memory. In fact tl1e speech model of the word ''teabag" was produced by two other sub­

speech models (e.g. of "te" and "bag") available in the memory, each representing part of 

said speech model of the entire word "teabag" and together producing said entire speech 

model. The speech models of "te" or "bag,, may be used as part of the speecb­

models/phoneme-sets of other words such as "teaming" or "Baghdad", respectively. 

Although in this embodiment, the recognition accuracy is very high, it may happen that 

sometimes the final selection is an en-oneous word which do not exist in the data base. For 

this reason, before inputting/outputting said word, the system may compare the final 

selection with the words of a dictionary of the word of the desired language. If said 

selection does not match a word in said dictionary, it is rejected. 

Also, according to one method, while pressing the corresponding keys of a portion of a 

word and speaking it, the user may speak in a manner that his speech covers said 

68 

a 4¼1ii:t&Mht:i¥ffi.ffe#t¥ g i 5 



corresp~nding key presses during sa'id entry. This will have the advantage that the user 1>. 

speech at every moment corresponds to the key being presses simultaneously, permitting 

easier recognition of said speech. On the other hand, at the end of the entry of a word, a 

user may press any key without speaking. This may inform the system that the word is 

.entirely entered ( e.g. pressing a key and not speaking may be assigned to characters such as 

punctuation marks, PC functions, etc. This matter has already been explained in the PCT 

applications that have already been tiled by this inventor). 

After completion•oftl1e recognition procedures described above, ifilie selected output 

comprises more than one word, said words may be presented to the user (e.g. in a list 

printed at the display) and the user may select one of them by for example pressing a 

"select" key. 
• 

It nmst be noted tlJat in some cases, recognizing part of the phonemes of one or more sub­

speeches of a word (preferably, those at the beginning of said sub speeches), may be 

enough for recognition of the corresponding word in the press and speak data entry system 

of the invention. 
• 

According to one embodiment of the invention instead of considering aIJ of the phonemes 

corresponding to a sub-speech of a word, only a few phonemes, (preferably those at the 

beginning of said sub-speech) may be considered and assigned to the key corresponding to 

the first Jetter of the character set(s) corresponding to said phoneme set. Said phoneme set 

rnay be used for the recognition purposes by the press and speech data entry system of the 

invention. Thanks to this method, the number oftbe speech-models/phoneme-sets· 

necessary for recognition of many entire words may drarnatica11y be reduced. In this case, 

to each key of a keyboard such as a keypad, only few phoneme sets will be assigned 

permitting easier recognition of smd phoneme sets by the voice/speech recognition sy~tem. 

By using a speech recognition system for evaluation of all/few (preferably the beginning) 

characters of each sub-speech (preferably, the first) of a word along with consideration of 

all of tJ1e key presses corresponding to all of ilie characters of said word, a word in a 

language may be recognized by the data entry system of the invention. 

According to this embodiment, for each letter different sets of phonemes (or speech 

models) according to sub-speeches of the words in a language may be considered and 

memorized. Said sets of phonemes may be located at any position within a word. Each of 

said sets of phonemes may correspond to one or more sets of characters having 

similar/almost similar pronunciation. Fig. 85 shows an exemplary table showing some of 

the phoneme sets that may occur at lhe beginn1ng (or anyivbere else) of a syllable of a word 

starting with the Jetter "t". In the last row, of tl1e table also shows an iidditional example of 

a phoneme set and a relating character set for the letter "i". 

Although phoneme sets having more phonemes (e.g. taps, take, tast, etc.) may be 

considered, modeled, and memorized to help recognition of a word, in this embodiment· 

wherein the user presses all of the keys corresponding to the letters of a word, 

evaluating/recognizing few beginning characters of one or more portions (e.g. syilabJes) of 

69 



said word by the v_oicelspcech recognition and also using dictionary of words data base and 

relating databases (such as key presses values) as shown in fig. 84, may be enough for 

producing said word obviously, when needed, longer phoneme sets may also be used for 

better recognition and disambiguity. 

As an example, by considering fig. 81 and also using the table 1 of the fig. 85, to produce 

the word "ti-tle", a user may press the key 8101 corresponding to the letter "t" and say 'ti" 

and then press the remaining key presses corresponding to remaining letters "itle". At the 

end of the word tl1e user presses for example, an end-of-the-word key such as a space key. 

To the phoneme set "ti", character sets such as "ti, ty, tie" are assigned. The first letter "t" 

is obviously, selected. Second Jetter wiIJ be "i", because of pressing the key 8103 ( e.g. 'Y' 

is on the key 8104). The next key pressed is the key 8101 relating to the Jetter "t". in this 

case the character set "tie" possibility is rejected. So "ti" will be definitively selected. The 

system now considers "ti" along. with the remaining key presses 8 ( e.g. ''t, u, v"), 5 ( e.g. "g, 

h, i"), and 3 ( e.g. '.'d, e, f'). Comparing these input with a dictionary of words having 

corresponding key presses data base will reveal that the only word corresponding to these 

input is the word "title". The system then selects the word "title". 

For better recognition, the user may speak more than one sub-speech of a word while 

pressing the corresponding keys. In this case, the system may consider the input of 

characters corresponding to more than one sub-speech of said word. 

By typing a word (having one or more portions/syIIabJes) through a keyboard/keypad and 

speaking said word partially/entirely, in almost every case, recognition of few beginning 

characters ofat least one of said syIIabies (preferably, the first syJJable) of said word by the 

speech recognition system (helped by the evaluation oftbe corresponding key presses), 

combined with the evaluation of the key presses corresponding to the rest of the characters 

of said word will produce said word. 

In anotber example, to enter the word ''taken" which comprises two sub-speeches/syIIabies, 

"ta" and "ken", when typing the first character "t" Ocey 8101 ), the user says "ta" and then 

presses the rest of the keys (e.g. "a") corresponding to the rest of the characters of the first 

syllable. The user then naturally proceeds to the next syJiable and says "ken" while 

pressing the key 8105 corresponding to Jetter "k" and continues to press the remaining keys 

of said next syllable corresponding to the letters "en". He then may press an space key to 

inform the system of the end of data entry. 

·After completion of the recognition procedures described above, if the selected output 

comprises more tllan one word, said words may be presented to the user (e.g. in a list 

printed at the display) and the user may select one of them by for example pressing a 

"select" key. 

Shortcut: Less Key Presses Combined With at least Part of the Phonemes 

Small mobile electronic devices having keypads with limited number of keys are 

commonly used worldwide. Users press the keys of said keypads by using the fingers 
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(e.g. thumb, forefuiger) of one hand. Even "in a the above-mentioned data entry systems 

• wherein each symbol is entered by a single pressing action on a·corresj,onding key, the 

speed of data entry is slower than the speed of the data entry using a PC keyboard • 

wherein the users usually use the fingers of both hands to press the keys of the keyboard. 

To enllance the data entry system of the invention and to permit quicker data (e.g. text) 

entry, a macro-level data/text entry system have been proposed in the PCT application 

PCTIUS00/29647. In said PCT application, there was mentioned that macros (e.g. a chain 

ofletters/characters) can be assigned to a key of a keypad and inputted by a single pressing 

action combined with/without voice/speech. By assigning at least part of the characters of a 

word to a single key press an entire word may be inputted by few key presses, By applying 

• this method within the press and speak data entry method of the invention, a quick data 

entry for mobile environmentlsmalI devices may be provided. In this method, the number 

of key presses are Jess than the number of the characters ofa word (except for the single 

characters and some words such as out-of-dictionary-words, which may require character 

by character entry). 

According to the preferred embodiment of the invention a user may press the key(s) 

corresponding to the first Jetter ofportion(s) of a word while, preferably simultaneously, 

speaking said corresponding portion(s). For this purpose a user may divide a word to 

different portions according to, for example, the syllables of said speech. Speaking each 

portion/syliabie of a word is called "sub-speech" in this application. 

According to tbis embodiment, for example, to enter the word "tiptop" which may be 

divided in two sub-speeches (e.g. according to its syIJabJes) ''tip" and 11top", the user may 

fzrst press the key 8101 ( e.g. Jetter "t" is assigned to said key) and (preferably, 

simultaneously) say ''tip" (e.g. the Erst sub-speech of the word ''tiptop"), then be may press 

the key 8101 and (preferably, simultaneously) say ''top,, (e.g. the second sub-speech of the 

word "tiptop"). Using the table in the fig. 85, set of characters "tip" is assigned to the set of 

phonemes "tip" and to the letter "t" on the key 8101. When the user presses the key 8101 

and says 'tip", the system compares the speech of the user with aII of the phoneme 

sets/models ~hich are assigned to the key 8101. After selecting one (or more) of said 

phoneme sets which match said user's speech, the system selects the character sets which 

are assigned to said selected set(s) of phonemes. In the current example, only one character 

set (e.g. tip) was assigned to the phoneme set "tip". T11e system then proceeds in the same 

manner to the next portion (e.g. sub-speech) of the word, and so on. In this example, the 

character set "top" was the only character set which was assigned to the phoneme set "top". 

The system selects said character set. After selecting alI character sets corresponding to all 

of the sub-speeches/syllables of the word, the system then assembles said character sets 

( e.g. an example of assembly procedure is described in t11e next paragraph) providing 

different groups/clrnins of characters. The system then compares each of said group of 

characters with the words ( e.g. character sets) of a dictionary of words data base available 

in the memory. For example, after selecting one of the words of the dictionary which best 

matches to one of said groups of characters, the system may select said word as the final 

selection. In this example, after entering the second portion/sy11abJe, the user presses for 

example, a space key, or another key without speaking to infonn the system that the word 
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wad entirely entered ( e.g. pressing a key and not speaking may be. assigned to characters 

such as punctuation marks, PC functions, etc). This matter has already been explained in 

the PCT applica#ons that have already been filed by this inventor.). The system assembles 

the character sets 'tip' and "top' and produces a group of characters 'tiptop". The system 

then compares said group of characters with the words available in a dictionary of words 

data base of the system (e.g. an English dictionary) and if one of said words matches said 

group of characters the system inputs/outputs said word. In this example, the word "tiptop' 

exists in an English dictionary of the system. Said word is finally inputted/outpu~ed. 

Fig 86 shows a method of assembly of selected character sets of the embodiments. For 

example, when a user tried to enter the word "envelope" in three sequences by using an 

embodiment of the invention, the system selected one to two character sets 8601 for each 

portion. The system then assembles said character sets according to their respective 

position within said word, providing different group of characters 8602. Said group of 

characters 8602 will be compared with the words of the dictionary of words of the system 

and the group(s) of characters which match(es) one or more of said words wiII be fina1Iy 

selected and inputted. In this example, the character set 8603 (e.g. envelope"), is the only 

character set which matches a word in said dictionary. Said word is finally selected. 

As mentioned, in some cases, the speech recognition system may select more than one 

phoneme set/speech model for the speech of alVpart ( e.g. a syllable) of a word. For 

example, if a user having a "bad" accent tries to enter the word "teabag" according the 

current embodiment of the invention, he first presses the key 8101 and simultaneously says 

"te". The system may not be sure whether the user said "te", or "the". In this case the 

system may select different character sets corresponding to both phoneme sets. By using 

the same procedure, the user then enters the second portion of the word. In this example, 

only one character set, "bag", was selected by the system. The user finaIJy, presses an space 

key. The system, then may assemble (in different arrangements) said character sets to 

produce different group of characters and compare each of said group of characters with 

the words of a dictionary of words data base. In this example the possible group of 

characters may are: 

"teebag'' 
"teabag" 
"thebag" 

The only group of characters that matches a word in a dictfonary of words in for example, 

English language, is the word "teabag". This word may be considered as the final selection. 

As just demonstrated, it may happen that the system selects more than one character set for 

each/some phoneme sets of a word. In this case, more tl1an one group of characters may be 

assembled. Therefore, probably, more than one word of the dictionary may match said 

assembled groups of characters. In this case, said words may be presented to the user ( e.g. -- ~ 

in a list printed at the display) and the user may select one of them by for example pressing 

a "select" key. Also, if the system comprises enough memory and processing speed, a 
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• speech recognition system may be 11:5ed to ~eJect_one of said selected word accoramg Lv 1.u" 

corresponding phrase context. 
• 

If a word/portion-of-a-word comprises many phonemes but its speech comprises a single 

syllable, according to one method, a phoneme-set/model comprising all of said phonemes 

of said word/portion-of-a-word may be assigned to said word. For example, to enter the 

word "thirst", a phoneme set constituting of all of the phonemes of said world may be 

assigned to said word and to the Jetter "t" (e.g. positioned-on/assigned-to the key 8101). 

The user presses the key 8101 and says "thirst". As explained before, the system selects the 

character set(s) (in this example, only one, "thirst") of sub-speech( es) (in this example, one 

sub-speech) of the word, and assembles them (in this example, no assembly). The system 

then, may compare the said characters set with the words of the dictionary of the word of 

the system and if said character set matches one of said words in the dictionary, then it. -. 

selects said word as the final selection. In this case, the word "thirst" will be fina1Jy 

selected. 

In some cases, specially when words are comprised of only one syllable, more than one key 

press for a syllable may be necessary for disambiguation of a word. For this purpose, 

different user-friendly methods may be implemented. For example, the word "fire", which 

originally comprises one syilable may be pronounced in two syIJables comprising phoneme 

sets, "ff', and "re", respectively. The user in this case may first press the key corresponding 

to the Jetter "f' while saying "ff'\ He then, may press the key corresponding to the Jetter 

"r", and may say "re". 

Also, for example, the word "times", may be pronounced in two syIJables, ''ti" and "mes", 

or "tfm" and "es". Also a word such as "listen", may be pronounced in two syliabies, "Iis", 

and "ten" which may require the key presses corresponding to letters "I' and "t", 

respectively. Also according to this principle, the word "thirst", may be divided in three 

portions, "thir,,, "s", and "t'\ For example, by considering that the phoneme set "thir" may 

already been assigned to the key comprising the Jetter "t" (e.g. key 8101), the user may 

• press the key 8101, and say "thir', then he may press the key 8106 corresponding to the 

letter "s" and pronounce the sound of the phoneme "s". He then, may press the key 8101-

corresponding to the Jetter 't" and pronounce the sound of the phoneme "t'. At the end of 

the word, the user may press an end-of the-word key such as a space key 8107. 

Also for better disambiguation and also for reducing the number of phoneme-sets necessary 

for words having for example, the same speech at their beginning (e.g. "bring" and 

"brings"), in addition to pressing the first key of a syllable, and speaking said syllable, in 

some cases one or more character such as the Jast character(s) (e.g. "s") of a word/syllable 

may be pressed and spoken. For example, a user may press a key corresponding to the 

character "b" and say "bring" ( e.g. phoneme-set "bring'' was assigned to the key "8102). 

He then, may press the key corresponding to t11e Jetter "s", and either pronounces "s" or 

speaks the sound of the phoneme "s '. After providing an end-of-the-word signal such-as -- • 

pressing the "space" key, the system will considers the two data input sequences, and 

provides the corresponding word "brings" (e.g. its phoneme set was not assigned to the key 
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8102). It is understood that entering one or more single character(s) by using the metJ?od 

here, may be possible in any positfon (such as in the beginning, in the middle, or at the end) 

within a word. For not confusing the system, when a user enters a portion ( of a word) 

comprising a Jetter, by the word entry system of the invention, he preferably may speak; tb.e 

sound of said Jetter. For example, instead of saying "em'\ the user may pronounce the 

sound of the phoneme "m". Also in a similar case, speaking saying "t", may be related by 

the system to the chain of characters "tea', "tea" and the Jetter "t", while pronouncing the 

sound of the phoneme "t', will be related to only the Jetter "t", 

As described before, for better disambiguation, a word/portion•of-a-word/syIJabJe-of-a­

word/sub-speech-of-a-word (such as "thirst" or "brings") having substantial number of 

• phoneme sets may be divided into more than one portion wherein some of said portions 

may contain one phoneme/character only, and entered according to the data entry system of 

the invention. Also as mentioned, according to this approach, multiple phoneme-sets • 

wherein each comprising fewer number of phonemes may replace a single phoneme-set 

comprising substantial number of phonemes, for representing a portion of a word (e.g. a 

syJJable). Also as described before, dividing the speech of a long portion (e.g. Jong syllable 

. comprising substantial number of phonemes) of a word into shorter sub-speech/phonerne­

set portions, will reduce the total number of phoneme-sets necessary for recognition of all 

of the words available in a dictionary data base. As also described before, this will pennit 

to assign less phoneme-sets to each key of the keyboard/keypad. 

According to one embodiment of the invention, based on the above-mentioned principles, 

to each key of a keyboard/keypad short phoneme-sets comprising few phonemes may be 

assigned. For this purpose, for example, if a phoneme-set starts with a consonant it may 

comprise following structures/phonemes: 

only said consonant. 

said consonant at the beginning, and at least one vowel after that 

said consonant at the beginning, at least one vowel after said consonant, and one 

consonant after said vowel(s) 

If the pl10neme-set starts with a vowel, it may have the following structures: 

at least one vowel at the beginning 

said vowel(s) at the beginning, and one consonant after that 

Fig. 88 shows some examples of the phoneme-sets 8801 for the constant "t" 8802 and the 

vowel "u' 8803, according to this embodiment of the invention. Columns 8804, 8805, 

8806, show the different portions of said phoneme-sets according to the sound groups (e.g. 

consonant/vowel) constituting said phoneme-:set. Column· 8807 shows corresponding 

exemplary words wherein the corresponding phoneme-sets constitute part of the speech of 

said words. For example, phoneme set "tar" 8808 constitutes portion 8809 of the word 

"stair". Column 8 810 shows an estimation exemplary of the number of key presses for 

entering the con-esponding words (one key press corresponding to the-first character of- - - -

each portion of the word according to this embodiment .of the invention). For example, to 

enter the word 'untir' 8811, a user will first press the key 8101 (see fig. 81) corresponding 

to the Jetter "u" and preferably simultaneously, says "un". He then presses again the key 
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8101 co,:respc:m:ding to the Jetter ''t", and also preferably simultaneously, says .. ur. 1 u cuu 

the word, the user then infonns the system by an end-of-the-word signal such as pressing a 

space key. The word until was entered by two key presses ( excluding the end-of-the-word 

• signal) along with the use 's speech. According to the current embodiment based on the 

principles described before, a consonant phoneme which has not a vowel, immediately, 

before or after it, may be considered as a separate portion of the speech of a word. For 

example, the "s" at the beginning of the word "study" 8812, and the "s" in the middle of 

the word "understood" 8813 may follow this rule. This wilI extremely reduce the number 

of phoneme-sets necessary for entering of any word available in a dictionary (e.g maybe 

less than one hundred phoneme~sets per the beginning phoneme/character of a portion of a 

word may be enough for recognition of all of the words in for example, the English 

language). Fig. 88 shows other beginning phonemes/characters such as "v" 8814, and "th" 

8815 assigned to t/Je key 8101 of a telephone-type keypad. For each of said beginning 

phonemes/characters, phoneme-sets according to the above-mentioned principles may be 

considered. It is understood that if needed/desired longer sub-speech portions of a word, 

. having more phonemes may also be considered with the short phoneme-sets of the system. 

Also for examples, phoneme sets representing more than one syliabie of a word may also 

be considered. Also for easier recognition, as described in previous embodiments, to permit 

better recognition of the speech pronounced by the users that, in many cases, may be 

natives of non English spoken regions, character-sets corresponding to phoneme sets (such 

as "to" and "to") having ambiguously similar pronunciation, may be assigned to all of said 

phoneme-sets. 

Memorized short phoneme-sets/speech-models may permit the recognition and entry of 

words in many languages. For example, the phoneme set "sha", may be used for 

recognition of words such as:· 
"shadow", in English, 

"chaJeur", in French, 

"shalom', in Hebrew, 

"shabab ", in Arabic, 

"Geisha", in Japanese, Etc. 

To each of said phoneme sets, corresponding character-sets in a corresponding language 

may be assigned. As mentioned before, by doing so, a powerful multi-lingual data entry 

system based on phoneme-set recognition may be provided. For this purpose one or more 

data bases in different languages may be available within the system. Different methods to 

enter different text in different languages may be considered. 

According to one method, by having a com1i10n short phoneme-sets data base and the 

corresponding character-sets database in many languages, for entering text in a desired 

language, a user may select a language mode by informing the system by a predefined 

means. For example, said user may press a mode key to enter into a desired language mode. 

In this case after entering a word by entering the po1iions of a said woxd according to a 

corresponding embodiment of the invention, the system will compare the selected -

corresponding groups/chains of assembled character-sets with the words of a dictionary of 

words corresponding to said selected desired language. After matching said group of 
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characters with one or more words of said dictionary, the system selects said matched 

word(s) as the final selection to be inputted/outputted. If the selection contains one word, 

said word may become the final selection. If the selection comprises more than one word, 

then said words may be presented to the user (e.g. in a list printed at the display) and the 

user may select one of them by for example using a "select" key. 

According to another method, all data bases in different languages available with the 

system will be used simultaneously, permitting to enter an arbitrary word entry in different 

. languages. For example, after entering a word by entering the portions of a said word 

according to one embodiment of the invention, the system will compare the selected 

corresponding groups of characters with the words of a all of the dictionaries of words 

available with the system. After matching said group of characters with the words available 

in different dictionaries available with the system, the system selects said matched word(s) 

. as the final selection to be inputted/outputted. If the selection contains one word, said word 

may become the final selection. If the selection comprises more than one word, then said 

words may be presented to the user (e.g; in a list printed at the display) and the user may 

select one of them by for example using a useJect,, key. 

In some languages such as Hebrew or Arabic, wherein most of the vowels are not presented 

by separate characters, the system may even work with higher accuracy. 

The system may also work without the step of comparison of the assembled selected 

character-sets with a dictionary of word. This is useful for entering text in different 

languages without worrying about their existence in the dictionary of the words of the 

system. For example, if the system does not comprise a Hebrew dictionary of words, a user 

may enter a text in Hebrew language by using thernman letters. To enter the word • 

"Shalom", the user will use the existing phoneme sets "sha,, and "lorn" and their 

corresponding character sets available within the system. A means such as a mode key may 

be used to infonn the system that the assembled group of characters will be 

inputted/outputted without sajd comparison. If more than on assembled group of characters 

bas been produced, they will be may be presented to the user (e.g. in a list printed at the 

display) and the user may select one of them by for example pressing a "select" key .. 

In the word entry embodiments of the invention, if the inputted/outputted word is not the 

one desired by the user, a word-erasing function may be assigned to a key. Similar to a 

character erasing function (e.g. delete, backspace) keys, pressing a word-erase-key wm 

erase the word before the cursor on the display. 

According to another embodiment of the invention, most phoneme-sets of the system wi11 

have only one consonant. Fig. 8.9 shows some of them as example. According to this 

embodiment, for example, to enter the word "teabag" 8901, the user first presses the key . 

B 101 while saying "te". He then presses the key 8102 while saying "ba". He finally presses 

the key 8103 while saying "g" (or pronouncing the sound of the phoneme "g"). As in ·other 

embodiments, at tl1e end of the word he may press a key such as space key. 
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For better response and to augment the ~ccuracy of the ~ystem, an auto-correction software 

. may be combined with the embodiments of the invention. Auto correction software ate 

known by the people skilled in the art. For example, when a user tries to enter the word 

"network,,, he first presses the key 8108 of the keypad to which the Jetter "n" is assigned 

and simultanequsly says "net". To the same key 8108 the Jetter "m" is also assigned. In 

some situations, the system may misrecognize the user's speech and select a character se( 

such as "met" for said speech. The user proceeds to entering the next syllable by pressing 

the key 8104 corresponding to the first letter, "w", of said syllable and says "work". The _ 

system recognizes the phoneme set "work" pronounced by the user and selects a 

corresponding character set "work,,. Now the system assembles the two selected. character 

sets and gets tbe word "metwork11
• By comparing this word with the words existing in the 

dictionary of the words database of the system, the system can not match said assembled 

word with any of said words of said database. The system then will try to match said 

assembled word with the most resembling word. In this case, according to one hypothesis 

the system may replace the Jetter "m" by the Jetter "n", providing the word "network", 

which is available in said dictionary. Ac9ording to another hypothesis, by considering that 

"m", and "n,, may be misrecognized by the voice recognition system and both are located 

on a same key, the system will replace the phoneme set "met' by the "phoneme set "net' 

and select the cl1aracter set "net' assigned to the phoneme set "net". Then, by replacing the 

character set "met" by the character set "net', the word 'network" will be assembled. Said 

word is available in the dictionary of the words of the system. It will finally be selected. 

In another example, entering "that" may be recognized as "vat" by the system. Same 

procedure will disambiguate said word and will provide the correct word, "that". 

In another example, if the system does not match an assembled group of characters with a 

word of the dictionary, the auto-correction software of the system may evaluate the 

position of the characters of said assembled character-set (relating to each other) in a 

corresponding portion (e.g. syllable) and /or within said assembled group of characters, and 

tries to match said group of characters to a word of the dictionary. For example, if a 

character is missing within said chain/group of characters, by said comparison with the 

words of the dictionary, the system may recognize the error and output'input the right 

word. For example, if a user enters the word "un-der-s-tand" (e.g. in 4 portions), and 

forgets to enter the portion "s" of said word, one of the assembled group of characters may 

be the chain of characters "undertand". By considering the characters of said chain of 

cllaracters and their position relating to each other in said chain, and comparing said chain 

of characters with the words of the dictionary, the system may recognize that the intended 

word is the word "understand" and eventually either will input'output said_ word or may 

present it to the user for user's decision. The auto-correction software of the system· may 

have part of, or aII of the functionalities any auto-correction software known by the people 

skilled in the art. 

Words such as "to', "too", or "two", having the same pronunciation, may follow special 

rules. For example, the most commonly used word among these words is the word "to". 

This word may be entered according to the embodiment of the invention. The output for 

this operation will be the word "to" by default. The word "too', may be entered (in two 
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syllables) by pressing thy key c.orresponding to the letter "t", while saying .. too·· . .t:H::iu10 

pressing the end-of-the-word key, the user may also enter an additional character "o", by 

pressing the key corresponding to the]etter·"o", and saying "o". Now he may press the 

endpoint key. The word "too" will be recognized an~ inputted. To enter the word "two", 

the system may either enter it character by character, or assign a special speech such as 

"tro" to said word and enter it using this embodiment. Also for example, to enter "two", the 

user may press the key 8101 and pronounce a long "too ". To enter the digit "2", the user 

presses the corresponding key 8102, and pronounces said digit. 

_ A very interesting issue has just been mentioned. For example, by saying "fiv" and 

pressing the key 8109 corresponding to the first Jetter of the word "five", the word "five" 

wilJ be entered. Interestingly, by saying "fTv11 and pressing the key 8105 corresponding to 

the digit "5", the digit "five" wi11 be entered. By-saying a word having two different output • 

symbols, and using key presses, the user intention is clarified. This is one of the 

shortcomings of the data entry by the speech alone wherein the user intention may not be 

considered by the voice/speech recognition system. Also for example, to a same digit, more 

than one speeches may be assigned. For example, to the digit "4", two speeches, "four", 

and "forty", may be assigned. A user may produce the number "45", by either saying 

"four", "five" while pressing the corresponding keys, or he may say "forty five" while 

pressing the same keys. Also when a user presses the key 8106 and says "seven", the digit 

"7" will be inputted. This is because to enter the word "seven", the user may press the key 

8106, and say "se''. He then may press the key 8101 and say 'ven". 

In other languages such as French, wherein the speech of the digit "7", comprises one 

sylJable, for disambiguation purpose, a custom made speech having two syllables may be 

assigned to the character set "sept". For example, the word "septo" may be created by a 

user and added to the dictionary of the word. This word may be pointed to the word "sept" 

in the dictionary. When a user enters the word "septo" (according to the current 

embodiment of the invention) the system wiII find said word in the dictionary of the words 

of the system. Instead of inputting/outputting said word, the system will input/output the 

word pointed by the word "septo". Said word is the word "sept". The created symbols 

pointing to t'Je words of the dictionary data base may be arranged in a separate database 

It must be noted that the sub-speech-level data entry system of the invention is based on the 

recognition of the speech of at least part of a word ( e.g. sub speech of a word). Considering 

that many words in one or more languages may have common sub-speeches, by slightly 

modifying/adding phoneme sets and assign the con-esponding characters to said phoneme 

sets, a multi-lingual data entry system may become available. For example, many 

languages such as English, German, Arabic, Hebrew, and even Chinese languages, may 

comprise words having portions/syllables with similar pronundation. 

It is understood that a user may add new standard or custom-made words and 

corresponding speech to the dictionary database of the system. accordingly, tlle system may 

produce corresponding key press values and speech models and add to corresponding 

databases. 
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As mentioned before, to enter a word, a user may press a key corresponding to the first 

character/Jetter of a first portion of a word and speak (the phonemes· of) said portions. If 

said word is spoken in more than one portions, the user may repeat this procedure for each 

of the remaining portions of said word. 
• 

According to one embodiment of the invention, when the user presses a key corresponding 

to the first Jetter of a portion (such as a syllable) of a word and speaks said portion, the 

voice/speech recognition system hears said user's speech and tries to match at ]east a 

portion (preferably, at least the beginning portion) of said speech to the phoneme sets 

assigned to said key. The best matched phoneme sets are selected and the corresponding 

character sets will be selected by the system. After entering the entire word by repeating 

the same procedure for each portion ( e.g. syJiabJe) of said word, one or more character sets 

for each portion (e.g. syllable) of said word may be selected, respectively. The system now, 

may have one or more character sets for each portion (syllable) of a word wherein each 

character set may comprise at least part of the (preferably, tl1e beginning) characters of said 

syIIabJes. The system then, will try to match each of said characters sets to the ( e.g. 

beginning) characters of the corresponding.syllables of the words of a dictionary of the 

words data base of the system. The best matched word(s) will be selected. In many cases 

only one word of the dictionary will be selected. Said word will be inputted/outputted. If 

more than one word available is selected, said words may be presented to the user ( e.g. in a 

list printed at the display) and the user may select one of them by for example pressing a 

"select" key. 

For example, by using the table of the fig. 85, to enter the word "trying" (e.g. phonemes 

"tri-ing), the user may first press the key 8101 and say "trf'. The system matches the user's 

speech to the corresponding phoneme set assigned to the key 8101 and selects the 

corresponding character sets ( e.g. in this example,· "try", "tri"). The user then presses the 

key 8103 corresponding to the character "j" and says "ing". In this case, the system 

matches the beginning of the user's speech to the phoneme set "in" assigned to the key 

8103 (e.g. phoneme set "ing" does not exist in the exemplary data base, therefore it is not 

assigned to said key) and selects the corresponding character set "in". The user now has 

finished to enter the word and he enters an endpoint (e.g. end of the word) symbol such as 

pressing a space key or pressing any key without speaking (e.g. pressing a key and not 

speaking may be assigned to characters such as punctuation marks, PC functions, etc. This 

matter has already been explained in the PCT applications that have already been filed by 

this inventor). The system now may create different groups of characters each comprising 

possible characters of at least part of the beginning characters of each syllable of the 

desired word. In tl1is example, two group of characters may be created. Said groups of 

cJ1aracters are; 

"tri - in " 

and; 
"try " in " 

Only the second group of characters (e.g. "try in") con-esponds to an existing word in the 

English dictionary wherein said word comprises the letters "try" at the beginning of its first 
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syllable, and also comprises the letters "in" at the beginning of another ( e.g. second) 

• syllable of said word. Said word is the word "trying". 

In this system the quantity of phoneme sets/speech models necessary for recognition of 

many entire wo_rds may dramatically be reduced. On the other hand the number of the sets 

of character representing said phoneme sets maybe augmented but wilI not have a 

significant impact on the amount of memory needed. 

In many cases only one of said assembled characters may match a word in the dictionary. 

Said word will be inputted/outputted. If more than one assembly of character sets 

correspond to words available in the dictionary, said words may be presented to the user 

(e.g. in a list printed at the display) and the user may select one of them by for example 

pressing a "select" key. • 

As mentioned before, the system may select a word according to one or more of said 

selected character/phoneme sets corresponding to speech/sub-speech of said word. 

In some cases, the system may not consjder one or more of said selected 

character/phoneme sets, considering that they were erroneously selected by the system. 

Also, according to the needs, the system may consider only part of the characters/phonemes 

of a phoneme/character set selected by the system. For example, if the user attempts to 

enter the word "demonstrating", in four portions "de-mons-tra-ting'', and the system 

erroneously selects the character sets, "des-month-tra-ting", according to one recognition 

method (e.g. comparison of said character/phoneme sets with the words of the dictionary), 

the system may not find a word corresponding to assembly of said sets of characters. The 

system then, may notice that by considering the letters "de" (e.g. few begging letters) of the 

first selected character-set and the letters "rnon" (few begging letters) of the second 

character-set, also considering the third and forth character sets, the intended word may be 

the word "demonstrating". Also as needed, the system may add characters to an assembled 

( of the selected character sets) chain of characters or delete characters from said chain of 

characters to match it to a best matching word of the dictionary. For example, if the user 

attempts to enter the word "sit-ting", in two portions, and the system erroneously selects 

the character sets, "si-ting", according to a recognition method (e.g. comparison of said 

character/phoneme sets with the words of the dictionary), the system may decide that a 

Jetter "t" must be added after the Jetter "i", within said chain of characters to match it to the 

word "sitting". In another example, if the user attempts to enter the word "mee-ting", in 

two portions, and the system erroneously se.lects the character sets, "meet-ting", according 

to a recognition method ( e.g. comparison of said character/phoneme sets with the words of 

the dictionary), the system may dedde that a Jetter "t" must be deleted aft.er the Jetter "e", 

in said chain of characters to match it to the word "meeting". 

Having a same phoneme at the end ofa portion of a word (e.g. said word having more than 

one portion/syllable) and at the beginning of the following po1iion of said word may permit 

better recognition accuracy by the system. 
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According to one embodiment of the invention,.for example, to phoneme~sets (assigned to 

a key) terminating with a phon·eme such as a vowel, additi~naI phoneme-sets comprising 

said phoneme-set and an additional phoneme such as a consonant at its end may be 

considered and assigned fo said key. This may augment the recognition accuracy. For 

example, by referring to Fig. 81, when entering the word "coming" comprising two 

portions "co-ming", the user may press the keys 8102 say 11co", then be may immediately 

press the key 8108 and say "ming". Because the first portion of the sub-speech is too short, 

if the phoneme-set "com" is not assigned to the same key Bi02 wherein the phoneme-set 

"co" is assigned, while pressing said key and saying "co 11, it may happen that the system 

may misrecognize the speech of said portion by the user and select an erroneous phoneme-

set such as "call". On the other hand if the phoneme-set 'com" is also assigned to said key, 

the beginning phoneme "m" of the portion "ming" would be similar to the ending phoneme 

"m" of the phoneme-set "com". In this case the system may select two phoneme-sets "com­

ming" and their corresponding character-sets, (e.g. "com/come", and "ming" as example). 

After comparing the assembled character-sets with the words of the dictionary, the system 

may decide to eliminate one "m" in one of said assembled character-set and match said 

assembled character-set it to the word "coming" oftlrn dictionary database. 

To pennit better recognition of the speech pronounced by the users that, in many cases, 

may be natives of non English spoken regions, character sets assigned to phoneme sets 

(such as "vo" and "tho") having ambiguously similar pronunciation, may be assigned to all 

of said phoneme sets. 

Entering data such as text through a small keypad severely reduces the data entry speed. 

The data entry systems of the invention based on pressing a single key for each 

portion/syllable of a word, while speaking said portion/syllable dramatically augments the 

data entry speed. The system has also many other advantages. One advantage of the system 

is that the system may recognize (with high accuracy) a word by pressing maybe a single 

key per each portion ( e.g. syllable) of said word. Another great advantage of the system is 

that the users do not have to worry about misspelling/mistyping a word which, particularly, 

in word predictive data entry systems result in misrecognition/non-recognition of an entire 

word. Also another great advantage of the system is in that when a user presses the key 

corresponding to the first Jetter of a portion of a word, he speaks ( said portion) during said 

key press. At the end of a word, the user may enter a default symbol such as a punctuation 

mark (assigned to a key) by pressing said key without speaking. As mentioned before, this 

key press may also be used as the end-of-the-word signal. For ~xample, a user may enter 

the word "hi", by pressing the key 8103 and simultaneously say "hf'. He then may press 

the key 8107 without speaking. This will infonn that the entry of the word is ended and the 

symbol "," must be added at the end of said word. The final input/output will be the 

character set "hi,". 

TI1e data entry system described in this invention is a derivation of the data entry systems 

described in the PCTs and US provisional applications filed by this inventor. The 

combinations of a character by character data entry system providing a full PC keyboard 

function as described in the previous applications and a word/portion-of-a-word level data 

entry system as described in said PCT application and here in this application will provide 
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• a complete fast, easy and natural data entry i~ mobile (and even in fix) environ~ents • 

permitting quick data entry through keyboards having reduced number of keys (e.g. 

keypads) of small electronic devices. 

As mentioned before, the data entry system of the invention may use any keyboard such 

as a PC keyboard. Also as mentioned, according to tbe data entry system of the invention, 

a symbol on a key of a keyboard may be entered by pressing said key without speaking. 

The data entry system of the invention may optimistically function with a keyboard such 

as a standard PC keyboard wherein a single symbol is assigned.to a predefined pressing 

. action on one or more keys. As is known by people using computer keyboards such as the 

one shown in Fig. 90, for example, by pressing a key 9001 of a PC keyboard 9000, the 

Jetter "b" may be entered. Also for example, by pressing, simultaneously, tbe shift key 

9002 and the key 9003, the symbol "#"maybe· entered. 

By combining the data entry system of the invention with such a keyboard, on one hand a 

user may use said keyboard as usual by pressing the keys corresponding tbe desired data 

without speaking said data (this permits to enter single letters, punctuation characters, 

numbers, commands, etc., without speaking), and on the other hand, said user may enter a 

desired data (e.g. word/part-of-a-word) by speaking said data and pressing (preferably 

simultaneously) the corresponding key(s). For example, by using a keyboard such as a 

PC keyboard, to enter the Jetter "b", the user may press the key 9001 without speaking. 

To enter the word/syJiabJe "band", the user may press the key 9001 and (preferably, 

simultaneously) say "band". Without the necessity of additional manipulation for 

changing modes, this, on one hand pennits the user to work with the keyboard as usual, 

and on the other hand enables said user to enter a macro such as a word/part-of-the-word 

by speaking said macro and (preferably, simultaneously) pressing the corresponding one 

or more key. • 

As mentioned before, the combinations of a character by character data entry system 

providing a full PC keyboard function as described in the previous applications and a 

word/portion-of-a-word level data entry system as described in said PCT application and 

here in this application will provide a complete fast, easy and natural data entry system. 

Speech of a word may be comprised of one or more sub-speeches also corresponding to 

single characters. For example, by referring to Fig. 81, when a user presses the key 8102 

of the keypad 8100 and says "b", said data entered, may correspond to the letter "b", the 

word "be',, and the word "bee". According to one embodiment, the system may assign 

the highest priority to the character JeveJ data, considering (e.g. in this example, the Jetter 

"b") as the first choice to eventually being inputted/presented to the user. If this is not 

what the user intended to enter, he then inay either continue to enter the rest of tbe word, 

character by character, or he, for example, may press an end key to finish the entry of 

said word and then for example, manipulate a select-key to navigate between the other 

choices (e.g. "be", and "bee", in this example) and select the one he desires. -~-

According to this method, also for example, while entering a word/chain-of-characters 

starting with a sub-speech corresponding to a single character and also eventually 

82 

--- -... ____ -



• correspon~ng to the.speech of a word/part-of-a-word assigned to said key, said character 

may be given the highest priority and eventually being printed on the display of a 

corresponding device, even before the end-of-the-word signal is inputted by the user. If 

the next part-of-the-speech/sub-speech entered, may still correspond/also-correspond to a 

single Jetter, this procedure may be repeated. If an end-of-the-word signal such as a space 

key occurs, said chain of characters may be given the highest priority and may remain on 

the display. Proceeding to a next task, such as entering the next word, will be considered 

. as confirmation of acceptance of said chain of characters by the user. If the same data 

entered also corresponds to. one or more words matched by the system, said words may 

also be available/presented to the user. If said printed chain of single characters is not 

what the user intended to enter, the user may, for example, use a select key to navigate 

between said words and select the one he desires. 

With continuous description of this embodiment of tl1e invention, if one of the data 

(speech/part-of-the-speech and/or key press) entered during entering :a word/part-of-a­

word, does not correspond to a single character and at the end-of-the-word signal has 

been inputted, then said displayed characters may be erased and instead, the word 

(corresponding to said data) with highest priority may be presented to the user. If the 

same data entered aiso corresponds to more words, said words may also be presented to 

the user, if he desires. In this case, the user may, for example, use a select key to navigate 

between said words and select the word he desires. 

By using a standard telephone keypad and the data entry of the system of the invention, 

there may notice that in English language there are no words with more than one syllable 

wherein the speech of aII of said syllables also correspond to single letters on the 

corresponding keys. 

There are several one-sylla._ble words which correspond to a character on a corresponding 

key (e.g. "b, be, bee", or"~ tea, tee"). As mentioned, in those cases, said single letters 

rnay be given tlie highest priority. 

According to the above-mentioned principles, for example: 

- to enter "b", the user presses the key 8102 and says "b" 

- to enter "brnx", the user presses the corresponding keys while pronouncing the 

corresponding letters 

to enter "bmx95", the user presses the corresponding keys and pronounces the 

corresponding characters 

to enter the word "before", the user either presses the corresponding keys while . 

pronouncing the corresponding letters (e.g. character by character data entry), or 

for example, he first presses the key 8102 and (preferably, simultaneously) says 

"be" and then he presses the key 8109 and says "for". At the end he enters an end• 

oMhe-word signal such as pressing a space key (e.g. word/portion-of-a-word data 

entry system). 
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The advantage of this method is in that the user may co~bine character by character data 

entry ofth_e invention with the word/part-of-the-word data entry system of the invention, 

without switching _between different modes. 

The data entry system oftbe invention is a complete data entry system enabling a user at 

any moment to either enter arbitrary chain of characters comprising symbols such as • 

. letters, numbers, punctuation characters, (PC) commands, or enter words existing in a 

dictionary database. 

According to one embodiment of the invention, the character-sets (corresponding to the 

speech of a word/part-of-a-word) selected by the system may be presented to the user 

_before the procedure of assembly and comparison with the word of the dictionary 

database is started. For example, after each entry of a portion of a word, the character-sets 

corresponding to said entered data may immediately be presented to the user. The 

advantage of this method is in that immediately after entering a portion of a word, the 

user may verify if said portion of the word was misrecognized by the system. In this case 

the user may erase said portion and repeat (or if necessary, enter said portion, character 

by character) said entry until the correct characters corresponding to said portion are 

entered. Instead of erasing one by one the characters corresponding to an entered portion 

of a word, a key permitting to erase the entire characters corresponding to said portion 

may be provided. According to one embodiment of the invention, a same key may be 

used to erase an entire word and/or a portion of a word. For example, a single press on 

said key may result the erasing an entered portion of a word ( e.g. a cursor situated 

immediately after said portion by the system/user indicates the system that said portion 

will be deleted). Also for example, a double press on said key may result in erasing all of 

the portions entered for said word (e.g. a cursor may be situated immediately after the the 

portions to be deleted to informs the system that all portions of a word situated before 

said cursor must be deleted). 

It may happen that a user desires to enter a chain of characters such as "systemXB5" 

comprising entire word(s) and single character(s). 

According to one embodiment, after each entry of the data corresponding to a portion of 

said chain of characters or at the end of the entry of said entire chain of characters, the 

system may recognize that there is no word in the dictionary that corresponds to the 

selected character-sets corresponding to each portion of the word. In other band the 

system may recognize that the assembly of some of sequential selected character-sets, 

correspond to a word in the dictionary database while the others correspond to single 

characters. In this case the system will form an output comprising of said characters and 

words in a single chain of characters, In the example above, the word "systemXB5" may 

be entered in five portions, "sys-tem-x-b-5". 

For example, by using a telephone keypad such as the one shown in fig. 81, the selected 

character-sets corresponding to the key press and speech of each portion may be as 

follow: 
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portion 
character -set 

sys 
sis/sys 

tern x 
tern/theme/ x 

b 
b/be/bee 

5 
f 

After assembly/comparing said portions with the words of a dictionary, the system may 

recognize that there is no word in the database matching the assemblies of said selected 

character-sets. Then the system may recognize that there are on one hand some portions 

corresponding to a single character, and on the other hands a single character-set or 

. combination of successive other portions correspond to the word(s) in said database. The 

system then inputs/outputs said combination. In our example, the system may recognize 

that the assembly of a first and a second character-set "sys" and "tern", matches the word 

"system". The third and fifth character-sets correspond to the letter "x" and the number 

"5" respectively. The forth portion may correspond either to the Jetter "b", or to the 

words "be" and "bee": 

The system may present to the user the following ch.oices according their priority: 

"systemx b5" 
"systemxbe5" 
"systemx bee5" 

It is understood that for easing the recognition procedure of chain of characters 

comprising single characters and an entire word, the user may signal the start/end of said 

words/characters in said chain by a predefined signal such as pressing a predefined key. 

According to one embodiment of the invention, a word being divided into more than one 

portions for being inputted, may preferably, be divided in a manner that, when possible, 

the speech of said portions start with a vowel. For example, the word "rnerchandize" may 

be divided in portions "rnerch-and-ize". Also for example, the word "manipulate" may be 

divided into "man-ip-ul-ate''. 

Also for better results, the selected character-sets corresponding to a phoneme-set 

corresponding to the speech ofa portion ofa word may consider the corresponding 

phoneme-sets when said character-sets are compared with the words of the dictionary 

database. For example, in English language, the corresponding character-sets for the 

phoneme-set "ar" may be character-sets such as "air", "ar", and "are". The corresponding 

character-sets for the phoneme-set "ar" may be "are", and "ar". In this example, both 

phoneme-sets have similar character-sets, "are", and "ar". In case of misrecognition of 

the input, the system may attempt for a disambiguation or correction procedure. Knowing 

to which phoneme-set a character-set is related, may help the system to better proceed to 

said procedure. For example, if the user intends to enter the word "lir", and the system 

erroneously recognizes said speecl1 as "ab" (e.g. no meaning in this example). Relating 

character-sets for said erroneously recognized phoneme-set may be character-sets such as 

"abe,,, "ab". By considering said phoneme-set, the system will be directed towards the 

words such as "aim", "aU", "air", etc. ( e.g. relating to the phoneme "a"), rather than the 

words such as "an", "am" ( e.-g. relating to the phoneme "a"). 

As mentioned before, phoneme sets representing more than one syllable of a word may 

also be considered and assigned to a key. Also as mentioned before, an entire word may 

be entered by speaking it and simultaneously pressing a key corresponding to the first 
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phoneme/character of said word. Ev.en a chain of words may be assigned to a key. It may 

happen that the system does not recognize a phoneme-ser (e.g. sub-spe~ch ), of a word , . 

having more than one sub-speech (e.g. syllable). Jn this case, two or more consecutive 

sub-speeches (e.g. syllables) of said word may be assigned to a key. Referring to fig. 81,. 

for example, the word 11da-ta" (e.g. wherein for example, the system misrecognises the 

phoneme-set "ta"), may be assigned to the key 8109. To enter said word, the user may 

press the key 8109 and say "data,,, 

Press and speak data entry system of the invention permits to enter words, therefore an 

end-of-the-word procedure may automatically or manually being managed by the system 

or by the user, respectively. 

As described before, there are at least two kinds of words being entered: 

- Words being entered in one portion by a single sub-speech/speech (e.g. words 

having one syllable) combined with the corresponding key press(es) 

- Words being divided into more than one portion (e.g. words having more than one 

syllable, or words having one syllable but comprising multiple consecutive 

consonants or vowels) and being entered by sub-speech/speech corresponding to 

each portion combined with the corresponding key press(es) for each portion . 

. According to one embodiment of the invention, when an entire word corresponding to an 

existing word in a database of the words ofa language is entered and the user enters an 

end-of-the-word signal such as pressing an "End-of-a-Word" key, then said word will 

consider the result of said data entered for being inputted/outputted. According to 

predefined system design/mode, the system may consider to add or not to add a character 

such as a space character at the end of said result. If the system or the user, do not enter a 

symbol such as a space character or an enter-.fimction after said word, the next entered 

word/character will be attached to the end of said word. 

Example: 
"FOR" followed by an "End-of-the-Word" key (no spacing), results "FOR" 

According to another embodiment of the invention, when an entire word corresponding 

to an existing word in a database of the words of a language is entered and the user enters 

additional symbols such as at least a space character, at least a punctuation mark, or at 

least an "enter" function at the end of said word, then said word and said additional 

symbols are entered. 

Examples: 
"FOR" followed by an " " results "FOR " 

"FOR" followed by a "," results "FOR," 

"FOR" followed by an "." results "FOR." 

According to one embodiment of the invention, when a user enters a word corresponding 

to an existing word in a dictionary database of the words of a language and then said user 

enters a next word (without entering an end-of-the-word signal such as a space character 

between said two consecutive words) also corresponding to an existing word in the 
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dictionary, but the assembly of said two words does not correspond to a.word in a 

dictionary of words database, then the system will automatically add a space character 

between said two words. 

Example: "FOR'' followed by "SOME,, results "FOR SOME" 

According to one embodiment of the invention, when a user enters a word corresponding 

to an existing word in a dictionary database of the words of a language and then said user 

enters a next word (without entering an end-of-the-word signal such as a space character 

between said two consecutive words) also corresponding to an existing word in the 

dictionary, and the assembly of said two words also correspond to a word in a dictionary 

of words database, then the system may present two choices to the user. A first choice 

may be the assembly of said two words (without a space character between them), and 

the second choice will be said two words comprising one ( or more) space character· 

between them. According to factors such as predefined system design, meaning of 

assembled and separate meaning of said words, phrase concept, etc., the system may give 

may a higher priority to one of said choices and may print it on the display of the 

corresponding device for user confirn1ation. The user, then, will decide which one to 

select. For example, proceeding to the entry of the next word/character will infonn the 

user that the first choice was confirmed. 

Example 1: 
"FOR" followed by "GNB" may result a first choice 

"FOR" followed by "GNB" may result a second choice 

Example 2: 

"FOR GIVE" 
"FOR ONE" 

''WORK" followed by "MAN" may result "WORKMAN', 

''WORK" followed by "MAN" also may result • "WORK MAN'' 

The above-mentioned procedure may be repeated for the following word(s) also 

corresponding to the same principles. 

Example: 
"WORKMAN" followed by "SHIP" may results "WORKMANSHIP" 

"WORKMAN" followed by "SHIP" may also result "WORKMAN SHIP" 

According to one embodiment of the invention, when a first word corresponding to an 

existing word in a database of the words of a language is entered and the user enters a 

next word/portion-of-a-word to the end of said first word (with no space character 

between them) and said next word/portion does not corresponds to an existing word in 

the dictionary, but said next word/portion assembled with said first word corresponds to a 

word in the dictionary, then the system will automatically attach said first word and said 

second word/portion to provide a single word. 

Example: 
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"FOR" followed by "CING" results "FORCING" 

"FORGNE" followed by "NESS;' results "FORGIVENESS" 
. . 

. 
. 

According to one embodiment of the invention, when a first entered word/portion-of-a-. 

word does not exist in a database of the words of a language and the user enters a next. 

word/potion-of-a-word, the system will assemble said first and next portions and 

compares said assembly with the words in a dictionary. If said assembly corresponds to a 

word in said dictionary, then the sys.tern selects said word and eventuaIIy presents it to the 

user for confirmation. 

Example: 
"SYS" followed by "TEM" results "SYSTEM"· 

It is understood, that for better results, also for reducing the ambiguity, automatic end-of­

the-word procedure may be combined with user intervention. For example, pressing a 

space key at the end of a portion, may inform the system that said portion must be 

assembled with at least one portion preceding it. The system may also place a space 

. character at the end of said assembled word. 

Example 1: with.out user intervention, the foIIowing situation may occur: 

"FOR" followed by "GIVE" may result a first choice, "FORGIVE" 

"FOR" followed by "GIVE" may result also a second choice, "FOR GIVE" 

Example 2: with user intervention, the following situation may occur: 

"FOR" followed by "GIVE" folJowed " ,, may result one choice, "FORGIVE " 

Entering the system into a manual/semi-automatic/automatic end-of-the-word 

mode/procedure may be optional. A user may inform the system by a means such as a 

mode button fot entering into said procedure or exiting from it. This is because in many 

cases the user may prefer to manually handle the end-of-the-word issues. 

As mentioned in a previous embodimen~ the user may desire to, arbitrary, enter one or 

more words within a chain of characters. This matter has already been described in one of 

the previous embodiments of the invention. 

Example: "91 SYSTEMep T' 

According to one embodiment of the invention, the system may present to the user, the 

current entered word/potion-of-a word (e.g. immediately) after its entry-(~eech~and­

coITesponding key press) and before an "end-of-the-word" signal has been inputted. This 

will be a dynamic recognition processing. The system may match said portion with the 

words of the dictionary, relate said portion to previous words/portions-of-words, current 
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phrase contex~ etc., to decide which output (o present to the user. The system may also, 

simply present said portion, as-it-is, to the user. This procedure may also enable the user· 

to enter words without spacing between them. For example, after a selected result (e.g. 

word) presented to the user has been selected by him, the user may proceed to entering 

the foIIowing word/potion-of-a-word without adding a space character between said first 

. word and said following word/portion-of-a word. The system will attach said two words. 

Example: 
"PRESS" followed by "SPEAK" results "PRESSSPEAK" 

• In additional to standard words in a dictionary, the word database of the system m·ay also 

comprise abbreviations, words comprising special characters (e.g. "it's"), etc. 

Referring to Fig, 81, for example, when a user presses the key 8103 and says "its", the 

system may select the words, "its", and "it's" assigned to said key and said (portion of) 

speech. The system may either itself select one of said words (e.g. according to phrase 

concept, previous word, etc.) as the final selection or it may present said selected words 

to the user for final selection by him. In this case the system, for example, may print the 

word with highest priority (e.g. "its") at the display of the corresponding device, If this is 

what the user desired to enter, then the user may use a predefrned confirmation means 

such a.s pressing a predefined key or proceeding to entering the following data ( e.g. text). 

Proceeding to entering the following data (e.g. text) may be considered by the system as 

the confirmation of the acceptance of the current proposed word. If said printed/proposed 

word is not what the user intended to enter, then the user may select the other selected 

words (e.g. "it's") by a selecting means provided within the system. 

As mentioned i11 previous applications; symbols (e.g. speet;h/phoneme-setsicharacter­

sets/etc.) may be assigned to a mode/action such as double-pressing on for example, a key, 

combined with/without speaking. According to one emhodinient of the invention, an 

ambiguous word(s)/part-of-a-word may be assigned to said mode/action. For example, the 

words "tom" and "tone" (e.g. assigned to a same key 8 IO 1) may cause ambiguity when 

they are pronounced by a user. One so/uUon to disambiguate them may be in assigning 

eacli of them to a different mode/action. For example, a user may single press ( e.g. pressing 

once) the key 8101 and sny "lorn'' to enter the characler-sel "tom'' of the example. A/so 

said user may double-press the key 8 IO I and say "ton" to enter the character-set "tone" of 

Lhc example. • 

Also for example. a first phoneme-set (e.g. corresponding to at leas! pnri of the speech of a 

,1o,1ord) ending ,vith a vowel may cmtse ni11bigL1ity with a second phont:me-st:I which • 

crnilpriscs said firsl phoneme-set al the beginning of il and includes additional phonemc(s). 

S □ id first phoneme-set and said second phoneme-set may be a.i;signed to two differ~nt 

modes. This f11[1Y significantly m1gment the accuracy of voice/speech recognition, in noisy 

environments. For example, the phoneme-set ''ma" nrny t;ause ambiguity with the --. --

phoneme-set ''nwll" when they are pronounced by a user. For hcttcr disambiguaiion, each 

of them may he a.ssigned to a different mode. For example, the phoneme-set ''ma" 11rny be 
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assigned to a single-press of a corresponding key and the phoneme-set "mall" may be 

assigned to a dou.b/e-·press on said corr~sponding key. 

According to another embodiment of the inven'tion, the symbols (e.g. phoneme-sets) 

causing ambiguity may be assigned to different corresponding modes/actions such as • 

pressing different keys. Although obviously it is not convenient, in the example above, the 

first phoneme-set ''ma" may_, for example, be assigned to a first key such as 810 I, and the 

second phoneme-set ''mall" may be assigned to another key. 

Also, according to one embodiment of the invention, a first phoneme-set represented by a 

at leas! a character representing the beginning phoneme of said first phoneme-set may be 

assigned to a first action/mode, and a second phoneme-set represented by at least a 

ch:.m:icter representing the beginning phoi,eme of said second phoneme-set may be assigned 

to a second action/nrnde, and so on. For example, the phoneme-sets stnrting with a 

representing character "s" may be assigned to a single press on U,e key 8 JO I, and .the 

phoneme-sets starting with a representing character such as ''sh'' or "'t'', may be assigned to 

a double press on, the same key 810 I, or another key. 

According to one embodiment of the invention, single letters (e.g. "a" !o "z") may be 

assigned to a first mode/action and words/portion-of'..words may be assigned to a second 

::iction/mode. For example, a single letter may be assigned to a single press on a 

corresponding key (e.g. combining with user's speech of said letter), and a word/portion­

ot:a-word may be assigned to a double press on a corresponding key. According to this 

e.~arnple, a user may combine a letter-by-letter data entry and a word/part-of-a-word data 

entry. For this purpose, on one hand, said user may provide a letter-by-letter data entry by 

single presses on the keys corresponding to the letters to be entered while speaking said 

letters, and on the other hand, said user may provide a word/part-of-a-word data entry by 

double presses on Lhe keys corresponding to the word/part-of-a-word to be entered while 

speaking said word/part-of-a-word. 

According to one embodiment of the invention, a means Sllch as a button press may be 

provided for the [1bovc-mentioncd purpose. For example, by pressing a mode button the 

. system may enter into a ch,iracter-by-character data entry system and by re-pressing the 

same button or pressing another butt.on, the sys!'em may enter into a word/part-of-a-word 

data entry system. According to this embodiment, in a corresponding mode, a user may for 

example, enter a character or a word/part-of-a-word by a single pressing action on a 

c:mi-esponding key and spe,1king the corresponding character (e.g. letter) or word/part-of-a~ 

,,vord. 

A /so v-,1ords/portion-of-words having similar pronunciation may be assigned to different 

modes, for example, according to their priority, in general, or in the corresponding phrase. 

/11 !his case, for exnmple, a first word/portion-of-word may be assigned to a mode such 8S a 

single press, mid a second word/portion-of-word may be assigned toa-n{o.de sucl,-as a 

double press on a corresponding key, irnd so on. For cxrnnple, words ''by'' and "buy" have 

similar pronunciations. A user may enter the word ''by" by a single press on a key assigned 

lo rhe /ell.er "b" nnd saying ''hf". Snicl user may ent.er lhe word "buy'' (e.g. having lower 
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priority, in general) by applying a double press on a key corresponding to the letter ''b" and 

• saying "bi". Also for example; the syl1ab1e/character-se.t "bi" (also pronounced "bi"), may 

be assigned to a third mode such as a· triple tapping on a key, and so on. 

As mentioned before, tile different assembly of selected character-sets relating to the 

speech of at least one portion of a word may correspond to more than a word in a 

dictionary data base. Also as mentioned before, a selecting means such as a ''select-key" 

may be w,ed to select an intended word among those matched words. A higher priority 

(when there nre more than one selected wards) may he assigned to a word according to 

the context of the phrase to which it belongs. Also, higher priority (when there are more 

than one selected words) may be assigned to a word according to the context of at least 

one of l/1e, previous and/or the fol/owing portion(s)-of -words/words. 

• According to one embodiment of the invention, each of said matched words may be 

assigned to a different mode of tl1e dat.a entry system of the invention. For exnmple, when 

a 1.rner presses a key corresponding to the letter "b" and says "be", two words "be" and 

''.bee" may be selected by the system. To avoid the use of for example, a "select-key", 

according to this embodiment, a first selection "be" may be assigned to a mode such as a 

single-press mode and a second selection 'bee" may be assigned to a mode such as a 

double-press mode. According to this embodimen~ in the example above, a user may 

press once the key corresponding to ""b" and says ''be" to provide "be". He a/so, may 

double press l'lle same key and say "be" to provide "hee''. 

According to one embodiment of t/1e invention, some of the spacing issues may also be 

assigned to a mode such as a single-press mode or a double-press mode. For exmnpJe, in 

automatic spacing procedure, the attncJ1i11g/detaching (e.g. of portions-of -words/words) 

functions may be assigned to a double-press mode. According to this embodiment, a 

wordlportion-of-EHvord assigned to this mode may be attached to a word/portion entered 

before or being entered after this word/portion. For example, when if a user enters a word 

such as lhe word "for" by a single press (e.g. while speaking it), a space character may 

;:wtomatically be provided before (or after, or both before and after) said word . .If same 

word is entered by a double-press (e.g. while speaking it), said word may be attached to 

the previous word/portion-of-word, or to the word/portion-of-word entered after it. 

In the! example above, also for example, a double press after the entry of a word./portion­

of-a-word nrny cause. ihe same result. 

According to one embodiment of the invcnLion, for automatic spacing purposes, some of 

the words/part-of-the-words assigned to corresponding phoneme-sets, may include at • 

lens! one space character at the end or them. fn Lhis case, when said space is not required, 

it may, automatically, be deleted by the system. Characters such as punctuation marks, 

entered at ihe end of n word moy be located (e.g. by ihe system) before s::iid space. For 

ex:..imple: 

''word •• fol lowed hy ",., results "word, " 
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According to another embodiment of the invention, for automatic spaci,ig purposes some 

of the words/part-of-the-words assigned to corresponding phoneme-sets, may include at 

least one spnce clrnracter at the beginning of them. Jn this case, when snid space· is not 

required (e.g. for the first word of a line), it may be deleted by the systen1. Because the 

space character is located at the beginning of the words, characters such as single letters 

or the punctuation marks may, as ·usual, be entered at the end of a word (e.g. attached to· 

_it). 

According to one embodiment of the invention, during data entry including automatic 

spacing procedure, an action such as n key press for attaching the current portion/word to 

!he previous/following portion/word may be provided. For example, if a spc.lce is 

automatica/1.y provided between two (e.g. current and precedent_) words/portions, a· 

predefined action such as a key press may eliminate said.space and attach said two 

words/portions. Example: 
"for"+" give"+ a predefined key-press, results "forgive'' 

According to another embodiment of the invention, a longer durntion of pronunciation of 

a vowel of a word/syllable/portion-of-a-word, ending with said vowel, may cause a better 

disamhiguation procedure hy the speech recognition of tl,e invention. For example, 

pronouncing a more significant laps of time, the vowel "6" when saying "vo" may inform 

the system that the word/portion-of-a-word to be entered is "vo'' and not for example, the 

word/portion-of-a-word ''vol". 

According to one embodiment of the invention, by using a predefined means such as a 

predefined key pressing action, the data to be inputted may be capitalized. For example, 

by pressing a ''Caps Lock" key the letters/words/part-of-words entered by a u_ser may be 

inputted/outputted in uppercase letters. 

According to one embodiment of the invention, a letter/word/part-of-word in lowercase 

rnay be assigned to a first mode such as a single press on a corresponding key (e.g. 

combined withh,vithout the speech of said letter/word/part-of-word) and a 

lctt:er/word/parl-of-word in uppercase may be assigned to a second mode such as a double 

press on a corresponding key (e.g. combined with/without the speech of said 

letter/word/part-of-word). For example, to provide the word (e.g. character-set) 

"thought". a user may single press the key 8101 and say "thought''. To produce the word 

(e.g. character-set) ''THOUGHT", said user may double press the key 810 I and say 

"thought". This may permit to locally capitalize an input. 

Also, according toa similar principle, a word/pnrt-of-word h_aving its first letter in 

uppercase and the rest of it in lowercase, may be assigned to a mode such as a single­

press mode. douhle-press mode, etc. 

According to one embodiment of the invention, as described in previous applic1.1ti;;1~ for- -­

c/rnracrcr-by-clrnroctcr data entry, a lctier/word/par(-of-a-word may be assigned to more 

than nne single nction, such as pressing two keys sinlliltuneously. For example, a 

word/port-of-a-word starting with "!h ••. may he assigned to pressing simultaneously. two 
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different keys assigned _to the letters "t" and "h" respectively, and ( eventually) speaking 

said w_ord!part-of-a-word. Same 'principles may be assigned to words/parts-of-words 

starting with "ch", "sh", or any other letter of an alphabet_ ( e.g. "a 11
, "b ", etc.). 

According to one embodiment of the invention, wor_ds/part-of-a-words starting witl1 a 

phoneme represented by a character may be assigned to a first mode such as a sin.gle 

press on a corresponding key, and words/part-of-a-words starting with a phoneme 

represented by more than one character nay be assigned to a second mode such as a 

double-press 011 a corresponding l<ey. For example, words/part-of-words starting ,,.,,ith 'if' 

mny be assigned to.a single-press on a corresponding key (e.g. combined with the speech 

of said words), and words/part-ot:words .starting "th" may be ossi1,111ed to a double-press 

on said corresponding key (e.g. combined wit/; the sp~ech of said words), 

As mentioned before, depending on different embodiments of the invention, in different 

categories different dictionaries such as dictionary of words in one or more languages, 

dictionary of syllables/part-of-words (character-sets), dictionary of speech models_ (e.g. of 

syllables/part-of-words), etc., may be used. If necessary, two or more dictionaries in each 

or in whole categories may be merged. For example, a dictionary of words and a dictionary 

of parl-ot:words may be merged. 

As described before, the data entry system of the invention may use any keyboard and 

may function 'vVith many data entry systems such as "multi-tap" system, word predictive 

systems, virtual keyboards, etc. For example, on one hand, a user may enter text (e.g. 

letters, words) using said other systems by pressing keys of the corresponding keyboards, 

without speaking (e.g. as habitual) the input, and 011 the other hand, said user may enter 

data such as text (e.g. letters, words/part-of-\:vords), by pressing corresponding keys and 

speaking said data (e.g. letters, words/pa1t-of-words, other characters such as punctuation 

marks, etc.). 

As mentioned before, the data entry system of the invention may use any voice/speech 

recognition system and method for recognizing the spoken symbols such us characters, . 

words-part-of words, phrases, etc. The systern may also use other recognition systems 

such as lip-reading, eye-reading, etc, in combination with user's actions recognition 

sysl'ems such as different modes ofkey-presses, finger recognition, fingerprint 

recognition, finger movement recognition (e.g. by using a camera), etc. These reco,gnition 

systems and user's actions have been described in previous patent applications by this 

inventor. All of the features in said previous applications (e.g. concerning the symbo/-by­

symbol data entry) may a/so be applied to macros e.g. word/portion-of word by 

,vorc//portion-of-word) data entry system of the invention. 

According to another embodiment of the invention, (as descrihed in previous npplicntions 

concerning the character-by-character entry level) a user may speak words/part-of-1,vords 

without pressing the t:oiTesponding keys. On the otht:r hand, said user may press a key to 

inform Ll1e system of!he end/beginning of a speech (e.g. a character, a part-of-a-word, a 

word, a phrase, etc.), D punctuation mark, a function, etc. 
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The data entry system of the invention may also be applied to the entry of ma.ci:os such as 

more-than-a-word sequences, or even to a phrase en_try system. For example, a user may 

speak two words and press a key corresponding to the first letter of the first word of said 

two words. 

Although in many paragraphs in this application and in the previous applications, for data 

entry purposes, key presses combined with voice/speech of the user have been mentioned 

as examples, the data entry system of the invention may be applied to other data entry 

means (e.g. objects such as user's fingers to which characters, words/part-of-words, etc. 

may be assigned) and may use other use's behaviors and corresponding recognition 

systems. For exan1ple (as have already been described in previous patent applications 

filed by this inventor), instead of ( or in combination with) analyzing pressing actions on 

keyboard keys, the system (by for example, using a camera) may recognize the· 

movements of the fingers of the user in the space. For exan1pie, a user may tap his right 

thumb (to which for example, the letter "m, n, o", are assigned) on a table and say "milk". 

In this example, said user's finger movement combined with said user's speech may be 

used to enter the word "milk". • 

Iri another example and according to same principles, said other data entry means may be 

a user's handwritten symbol (e.g. graffiti) such as a letter, and said behavior may be 

user's speech. For example, by using a pen-based device (e.g. PDA, stylus, etc.) using a 

hand-writing recognition system, a user may write a symbol such as a letter and speak 

said letter to enhance the accuracy of the recognition system of the system. In another 

example, said user may write at least one letter corresponding to at least a frrst phoneme 

of the speech of a word/pa.rt-of-a-word, and speak said word/pa.rt-of-a-word. When said 

user writes said letter, the hand-writing recognition system of the device recognizes said 

letter and relates it to the words-part-of-the-words and/or phoneme-sets assigned to said 

at least one letter (or symbol). %en the system hears the user's voice, it tries to match it 

to at least one of said phoneme-sets. If there is a phoneme-set among said phoneme-sets 

which matches to said speech, then the system selects the character-sets corresponding to 

said phoneme-set. The rest of the procedure (e.g. the procedure of finding final words) is 

similar to the ones described in different embodinients of this application and the 

applications filed before by this inventor. 

According to one embodiment, the data entry system of the invention as described in this 

application and previous applications filed by this inventor, may be summarized as 

fallow: 

- A data entry system compdsing: 
- The use of at least one object/action (e.g. to which symbols such as at least, a 

character, a word, a part-of-a-word, a :function, etc. may be assigned) for infonning 

tl1e system of at least a frrst input, combined with; 

- at least one user's behavior (no behavior is also considered as a behavior) for­

inforn1ing the system of at least a second input providing more infonnation to the 

system for helping the system to select an intended input con-esponding to said first 

input; 
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wherein, said /action may be objects/actions such as a user's fingers, keys of a keyboard, 

riser's fingerprints, band-writing, etc., and said user's behavior may be behaviors such as 

user's speech, directions of user's finger movements (including·no movement), user's 

fingerprints, user's lip or eyes movements, etc. 

Contrary to other data entry systems wherein many key presses are used to input few 

characters, the data entry system of the invention may use few key presses to provide the 

entry of many characters. • 
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A Method of Configuration of Svmbols on a Keypad 

Different m·ethods of configuration of symbols have been proposed in prio,r patent 

applications filed by this inventor. Fig. 87 shows a method of assignment of symbols to the 

keys of a keypad 8700. • 

As before, Letters a-z, and digits 0-9 are positioned on their standard position on a 

telephone-type keypad and may be inputted by pressing the corresponding key while 

speaking them. 
• 

• Also as before, many punctuation characters and functions are assigned to the keys of said 

keypad and may be inputted by pressing (or double pressing) the corresponding keys 

without speaking them. 

In this configuration, some of the punctuation marks such as"+" sign, which are naturally 

spoken by the users, are assigned to some keys and may be inputted by pressing a the 

corresponding key and speaking them. • • 

Also according to this arrangement some symbols such as the"-" sign 8702, which may 

have different meaning and according to a contex~ may be pronounced or not pronounced 

according to the context of the data, are positioned in a key, in two locations. They are once 

grouped with the symbols requiring speaking while entering them, and also grouped with 

the symbols who should not be spoken while entering them. To a symbol requiring speech, 

more than one speech may be assigned according to the context of the data. For example,. 

the sign"-" 8702 assigned to the key 8703, may'be inputted in different ways . 

. - A user may press the key 8703 and say "minus" 

A user may press the key 8703 and say "dash" 

- A user may press the key 8703 without speaking. 

Thus, while there have been shown and described and pointed out :fundan1ental 

novel features of the invention as applied to alternative embodiments thereof, it will be 

understood that various omissions and substitutions and changes in the form and details 

of the disclosed invention may be made by those skilled in the art without departing from 

the spirit of the invention. It is the intention, therefore, to be limited only as indicated by 

the scope of the claims appended hereto. It is to be understood that the drawings are not 

necessarily drawn to scale, but that they are merely conceptual in nature. For example, • 

the features described in this application and the applications filed before may apply to 

all of the embodiments of the invention. Also an embodiment of the invention may be 

function separately or it may function combined with one or more other e.mbodiments of 

the invention. Also, for example, if the system comprises enough memory and 

processing capabilities, a phrase recognition system may be used to select one of said 

seJ ected word according to the corresponding phrase context. 
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Tntercl!i.muing amhi12uous symbols on the keys ofit kctll.!!4 

As mentioned before, some symbols such as the letters a.~sigm:d lo u swnc key of a . 

keypad/keyboard may have ncurly similar pmnunciation.s, This may cause ambiguity for 

the voicclspccch rec()!,rnilion system of the invention. foig. 91a shows a standard 

telephone-type keypad 9 IO0, Pair of letiers, ''cl" and ""c", assigned lO the hy 910i may 

cuu$C ambiguity to the voice/speech reCO!,rnition s_ystcm of the inve11tion whc::n said kcy is 

presse.s and 011c of said !t:Hters is pronounced. flair oflettcrs, "m" I.Uld "n" assigned lo the 

neighboring key 9102 may also cause ambiguity between !111.:m whcu one of them is 

pronounced. On the othcr l!tm<l, letters "e" or "d" may easily be distinguished from th1.: 

letters "m" or ''n". By interchanging the assig11mcnt of one nf the letters of each pllir to 

the c;orrcspondfag key c,r the othcr pair, the recognition probll.:l!l vf said four· letter.~ (e.g. 

by using the press and Hpc.:u.k. t.lt1!11 entry system of the invention) will be solved. This may 

slightly modify the alphabetical order ccmliguration of a keypad, but ¼i II dmmatically 

augment the 11Ccurat:y of !he d,1(a r.!'tttry. Fig. 91 h shows a keypad !) 11 () ufier said • 

modilication. 

Automutk Spadng Method. 

AH previously menlirmed, an ttult1nn~tie svacingprnccdure for attaching/detaching of 

potrio11s-of-wordslwords may. be-,lSll½.fned-t<+-U mod<: such f/S a sing(e-prei;s mode or 

double-press m()(.lt:. As tt.ln:tu:ly descrihed, a ~qcr may enter a symbol such as al lea,;t part 

of a word (e.g. wilhout providing a spacr:: chara.ctcr at its end), by speaking Haid symbol 

while pressing a key corresponding to the bcg.i.11.lti.ng characler/phonem·c o( said symbol 

(in the character by chamcler data entry system of the invention, said beginning charactci • 

is said symbol). Accnrdin1;: lo said procedure, ahw for exumplc, a user may enter a • 

symbol such as al /c~<il part uf a word {e.g. includi11g a space character al il.R end). hy 

: speaking Raid symbol while double-prc:ssing said key corresponding tn lhe beginning 

churm..:ler/phoncinc of said symbul. In data cntzy systems requiring many key presses to 

ent~r a ~o~d, ~s .~Y be particul~ly bundiciaJ, 

According totfie ahove-mt:nliom;d pr_.uiciples, for example, in a character-by-character 

dara entry system t,[ I.ho invenrioJl, a char.:.1ctei- may bu cnlcrcd and alt.ached to die • 

previ<>us chunw{cr, by ::;peaking/not-speaking said ch11ta.cter while, for example, singic 

prcssfag a cor,·esponding fwy. Smm:: action including a double-pressing m;tiun may cause 

to enter said charn.cler and attach it to said previous charnclcr, but also .may add a space 

character after Lhe currcn! dwa.cter, The next character to be c11tcrcd will be positioned 

after said space i:.:haractcr (e.g. will be attached to said space cl1aractcr). for example, to 

enter tl1e words "sec you ", a user may firs! enler the letters "s" and "c" by saying them 

while single prcssing tllcir corresponding keys. Then he may say "e" while douhle 

pn:ssitlg its coffesponding key. The user then may enter the letters "y" and "o" by saying 

them while single prc:ssing lhu LJurri::sfiorn.:ling keyll. He, then, may say "u" while double· 

prellsing the. corrr..:::;pomJing key. 

According to ,mother ernlmdimcnt of the invention, instead of!ncating said space 

character after said curren! t:harric!cr, the system may locale said spa<.:c character before 

;e;aid current c:haruc:.ter. 
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Jl is understood that instead of a space character, any other symbol (or group uf symbols) 

may be considered after said eliaractcr or before it. Of course, considering that a letter is 

part of a word, as previously described, same procedure npplies to part-uf•a•wunl/word 

level of the data entry i;ystem l1fthe inve111iun. Aga.i.r1 fur cxample, a user may enter the 

words "prepare it", ht: lirst enter the portion "pre" by say.Lug it while for example, singk 

pressing the key corresponding to the )cllc::r ''p". Then he may enter "pare" (e.g. indudirig 

a space at tl1e end of it) by say.i.rlg ccpare " whik Jouhlt! pressing the key corresponding lo 

I.he letter ''p". The use then, may e11tcr the word "il "(e.g. als,i including fl space at the 

end of it) by sayi!lg it wl.t..ik double pn:::;::;i..ng !he key com;sponding to the letter "i". 

QWERTY ContiguratiQ.!tO!l n Keypad f{a~1ing Reduced Number of Kevs 

According to one embodiment of the invention, the coniiguration and/or assignmelll uf 

lelters cm a keypad may be according to tbe configuration of the letters on a QW f.RTY 

kt:ylmurd. This may allracl many people who do not use a telephone-type keypad fo,· diita 

entry 1,•imply becau..~e. they .-tre not familiar with the alphabetical order conligurat.ioi1 of 

leHers on a stancfard telephone keypad. According to 011c embodiment of the inve11tioi1, 

usi11g such key11nd combined with the data entl'y system oftlit.: invention may ulso 

pruvidt: bdlcr rccugniuun accumcy by the voicdspeec.:h recognition system of the 

invention . 

.Fig. 92li shows u lclc.:pltum.:-typc kcypm.l 920 wherein ulphuhetkal characters are· 

arrangcd-on/assigi1cd-to its keys according to the configuration of the said Jette~ ou it· 

QWERTY keyboard. As shown, the Icucn; on the upper row oflhe letter keys of a 

QWERTY keyboard arc distributed on the key~ 921-92.; of the upper ro~ 924 of said 
keypad 920, in the same order (relating to each othcrj of said lclle::rs ori said QWERTY 

keyhoarcl. The lellers pusilioning on the middle letter row of a QWERTY keyboard arc 

d~stributc.d on the keys ofth~ second row 925 ofsuid keypad 921, in the same order 

(relar.i.rlg to each ot11cr) tfo1r said letters a.ro arranged on a QWERTY keyboard. Anc.J 

fumlly, Letters on the lower ietter row of a QWERTY keyboard arc distributed on the 

keys of a third row 926 of s1Jid keypad 920, in the same order (relating to each other) that 

they are positioned on a QWJo:IUY keyhoal'd. 

With continuous reference to this emhodimt!nt, said alphahetical letters may be 

distributed on the keys of said keypad in a ma1111cr to locate ambiguous lc!lers nn 

difforcnt keys. fig. 92b shows as an example, a ()_WJ::IrJ'Y arranged keypad 927 wit11 

minor modificalions. In said keypad, lht' key assignment ofLhe letters "M" 928 and ··z" 
929, are interc.:.hange<l in a manner to eliminate the ambiguity between the lellers ··M" and 

".N". l_n this example, the Q~RTY configuration hris been slightly mn<.lilied but hy 

using ~mid keypad with the data r.mlry syslc.:m uf the inv<.:ntiun, lhc n.:cognition acc.:uraey 

may be augmented. It is understood tl1at any other letter arrangement and modifications 

may be considered, 

As slwwn. the.; QWERTY k1,;yputl uf th.: u1v~'.ution m11y comprise oilier symbols such trs 

punctuation chamctcrs, numbers, fi1ncrio11S, ere. They may be entered by using the data 

·,, . 
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entry system of the invention a.~ de.;.cribed in lhls i1pplicaLi"on and the previous 

applicuiions filed by this inventor. • 

ft mu~! he noted that.alphabetical le.ttcrs having II QWERTY (or any other) arrungeinent 

may be assigned !O !he keys of any key hoard having reduced numher of keys. Said • 

keyboard may be combined and u~ed with the dam enu·y syslt:m of lht: invention. It is 

understood that for better accuracy, any standard ammgemcnt may be modi lied. 

QWERTY Arrangt:mt:nl on six Keys . 

According to one embodimcllt of the invcl'.llic·,ri, the data entry system of the invc::nlion 

may LL~e a keyboard/keypad wherein alphaberical letters having u QWERTY arrnngcmcnt 

ttre assigm:d lo six kt:ys of said keyboard/keypad. 
. . . . 

As known, ulphabetical letters arc arranged on the keys uf three rows of keys a PC 

kayhuarr.J according lt1 a configuration order called QWERTY. Fig 93 shows a QWERTY 

keybnarr..l 93()0 wherein the letters A to Z arc arranged on three rows of the keys 9307, 

9308> 9309 (>fsaid keyboard. Usually, a user uses the fingers of his huth hand for (touch) 

typing on said keylmanL 13,Y LL~ing the lingers ot'his left hand, a user for example, types 

the alphabetical keys us shown un the lell side 9301 nfsaid keyboard 9300, ancl by using 

1.hc fingun, uf his right haml, 1:1 usL:r for t:x1.miplc, types the alphabetical keys siruatcd on 

lhe right side 9J()2 of said keyboard 9300. According Lo these principles, it may be 

considered that the.alphabetical keys of a QW.ERTY keyboard are arranged according to 

a lhree-row .9J07, 9J08,_.9J09 by two-colu~ 9301-9302 taJ?lc. • 

Accnrding lo emu umbo<liment oflhe invention, a gr(lup of six keys (e.g. 3 by 2) ofu 

reduced keyboard may b~ used to duplicate said QWfiRTY arnmgement ofa PC 

keyboard on them and used with the data entry system of the invention. Fii:;. 9.3a showi. as - ~ 

an example, six keys preferably arr,rnged in three rows 9317-9319 nnd two coltunns • 

9311-9312 for duplicating said QWERTY arrangement on them. As an example, Lht: 

upper ldl key 9313 c:unluins the follcrn "QWHR"r', corresponding to the letters siruatcd 

on the keys of the Jell side 9.101 of !he upper row 9.101 of the QWERTY keyboard 9300 

of the Fig. 93. The Other keys ofsnid group of six keys follow !he Rame principle and 

• contain rhc corresponding letters siruarcd on t11c keys of the corresponding row-and-id de 

of said PC k eyhonrd. 

A user of a QWERTY keyboard usually knows exactly tbc location of each letter. A 

molor rdkx pcrini!s him lu lypt.: quickly 0111:1 QWERTY keyboard. Duplic:uti'ng a 

QW.ERTY nrrangcmcnt on six keys as described here-above, pcrmiL-; lhL: u~er Lo louch­

typc (fast typing) on a keyboard having reduced number ofkL:ys. Said user may, fur 

example, use the thumbs of both hands (lcti thumb for left column, right thumb for right 

column) for data entry. This looks like keying on a l'C keyhnard permitting fo.st data 

entry. 

It is undi;r.~tood that the Jen side and righl side t:haracters definition of u keyboard 

described in the ex;unple above is show11 only as Hll example. Said definition may be 

:-.: 
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reconsidered_ icc9tdi11g io uscls hubitt1de~. _.For ex~niple, Lhe lc.:Lkr •
1u~_ may be 

C<>TlSi°dcrecj a#.. h,pipllW,!18 lo tfo: dgi1f side: ~~~er· than l"dl sid~; . • • . .• _i·,_· ;, . : 

·: . : .. • . •.. . ••, 
•,••·,; 

Accc·>r<lh1g\6 b;;/~mhodiment C)f#1e /nv~nh;m! i/k~~Jnid°h~_~iJlg"~t iea~( -~(~ key~ 

co~Liu1.L11g ·atph,a.~crlca/ _le{lt:rS wit~, ()wf:K~X a1Tang·e~t:Ill ~~/slgn~d (_a~, q~_sc,ri~ec.l abµv(,!) 

. _io_ sai~ keys~ ·n,1a~}e:i}.~-~,9 ,_wit/l t~i-~haf~~-it:r.:hY,~i~~,iu-a~t~9r;"4·~1~)~~r\:1~_t¢,~!: .2f}~1_.( '.: ·\ 

invent10ri. In add_1t10T1 to_already~dcscnb_ed _~gvaqtag9s, ~~1~.-~rr.au¥1.:~11~1it ~ls?,_co1,11pp:.;_e,S;__ -.. '.'-' 

other b~~cfii::/~i(iclr~~;· : ,. :·__;"· ;·. ·./.,:.; •• }. ·>·· i;;," .:::··. ' := .t•::·: '\t-;'; ·,: _-:-,: . ; , •. ·'?. r·_;·_: •. ·,'.-_-'.·}. ·: ~;; 

• · • =·. ,' ~ .. Ieti;ri :sit~;ted ·o,i' a _si1iric k~y''are_ L~~\;ally distl~,g~{shii~i~- bs,··th~-~q{~dsp;c~H ., 

.:,;··•·Mt~g:~~;:~;;;:~:,:;~:;r~~~l~irhei~f f i~;~tJ.,:qf ii~~:;itf ,;{t~~:;·•·•· 

...... :: 

,=.<::'.,,.t!1.~-~xtremdY;.,fALI~J/1.~~-~L:,Jangc~~-~.n((~-~--q~E..~Ti),9f.~r,1,'.4.'~~l,~.f.1,pn~a_1JtJ):.:·'··, 

· \ • keypad pcrmJ.t fJ user a fa,~r data _epL11' system y11thout the m.:uu. u[ln.:tiuently .-t_-, . 

/, ., . : ; f_ook1rig atiJie \e/p~cfi.iat t~'e)ilsplay' tini'i u/ti1e·~oriespmidplg'~·e_v_ice~_.j {:::;Cy>· ·_. . 

.;,:, • ·:. ·._ >· .. • .•. ',.:-//:··-'.'·;~:T'.:.:··?.,:i.-/:·:· ;\-<'.>·: ·::,_-t::-\· • ·_:_·.·t .. • :\ .. ~·} .. ·: .. ; .. :-. ,i-:,\~,:-';/ ·_. . ... , 

-: '.. • _r:9~ .. b,e[~~r accumc~: ·~~i~,>t_n)o~if1.~1Jtio~ le)_ lhiii_ ~rft~Jg_~11,}_¢_1_1t,_ i1,1a~ !~c: c~nsldere~ . ..1::~~r ,1 ·:-\) .. /,,., f .• ::·., , •,• . 

•:/~ . . • . exainplc1 Fig. 93h, sho½fS a keypad 932() liaving at I east six keys wilh QWER'fY letter~\';:· ·-.:·,;:,,:,:'.':?,: ... \{{:; 

_:_-·}, . ,.)~·-;.. .. _',. ; )ef~s~~i~~~t ~~ ,kscrLb,c~,.P~.t9i;f~.:~~~~1~j1 l_cfr~r{:j:•. 9:3? n0. 1 .. "¥-." ?J.~~-. ~~-~t f.¥1r? }:~:J/\if(::~s;:/,, .:;::,;.~ 

f ·.; . ..,., ·.:;, .;:.-, ·,· ;--... , · , interchanged iri"ordci· to· separate tlic Jctfer :1M" /hm1 lhc fcttcr. "lj'~ 9323. Jt is unc.lt:'rsfood ·-~: • ··,:- ._, • , : -:;:;~f 

; .... , .• ~.\•:~·) .• :·· h.,, •• .; .-.~·1'',. ~-···•·t ........ - p,,•. , .... :
0

;?''•~.-~ ... :.-...... ~,-- .... ,' .. ::;;v..!';!'"=,-:::,...~.,-~-~l•1\1r•~:-:·:.~• ... .i,:.~,"::!·-.:'='~ ► •.• "\':<u'-:..,~~-.::" ..... ·.,l~.~--~ ··,:1:l;~~/; 

:J?i-0 .:-:\//,~/-.,/~-~-! ilij~- i? 911l3r ~tj_ e;s,µnRJ~,.,@4JLJa't pth~_r:[9-1:!nf11£ inoditi~~r1.9ns E]_l,lt:_aJ~i"o ~~;f':·.;::~~-::;:·}ti;'.~ :.-_--,-~_;.:;~-~.~-;,:.:_ 

tt ,:<:: : Ji' ;_j~fJ~1~~~ti~l~;!f ~liM~~2~1>.ik:'it~;t;g;l&l\tl~t2d.k~~4;;~QJ[~''.f .. : -~ 
~~\•:j./ -

1 
::,,_tt!J1\i!;?E!Tt?tf1 .. t!~~J~~~,9}X~;ttt-~:11f¥~.ii!t~~~~t~'.~;4.Iftcfr:,~}~~~~tl~,J~r.i)f".< ·-.:~. • -·\::'.t 

fi~(f;{);~r;tt,~!:~~P~9f ~-~£X9, :1.t-~-~fW! ~~1,.~~P£f~r,~y~f~J1;~il.~;~JIWL;l~8~PW-.f~P?WJ£~~I:.~:!?t~l.-\1.1... '·'i 

j{il})t,:;1¾::· _:=frhtt,?}~;~})z~:j~{?u~tt fl~~M~~i ~r!~Ei;Win -r~-A?&Nf{gff J~~fcr!~}~ftt~} 
cG.:u .. ;1..:,.···,.·, \•,ii' ,Mi:,.·.- ' r,.,.,, .I;,, .. ,.. ¥ •.'·., "'•'•w.•.,. ::r •.' • ,,,'1, .. ·,1 , .. ~ ;-~,"\:""·;•: [?, ';,;,:•i,;-Z,~ -'_;..,;1,[:;;:- · ~~,.,_; .:.{:;...., !1·L.·:-t. .. ;,:,,., ·;. •-:' -.,:'!t"'•-~t,:;,~\:: 

~t}:_i<-~:i}(:?{,;1;::,;f;~Lthe press and speak data·entrj(.s)!stemuftfollc.(vc11t1on: Also· i.tis µniietsliiuc:I 1p.at oillct.;::;.r,~-

!A)/tfi:i.l~'{tlt;~;1,tft~f !~if tf f 9tilii~EMW&RJlQ1f f lf tf if ~ii~1Jk, 
~~!~1;!!~~~1j~:~r~~1%~'.;~l:~:?~~:~~~! ,:\~•-:~?:?~~"rP,~ti~~~1~:1::~"• . .:~ ... 
J:\:?~~·1:\'. !;i- .:.-~ Ac.:ct)tding· to o.1.ic;· e.inhc>dirrient (>J Lhc invuu!iui1; ·sG11 l~wei• 11u111befiJf kef"i Frniy hifuA2d :. \;-':<:g.t,._.:~,,jf: 

1·,~ ~-
_:\::-.. / .. • • ·. Tu keep t111s arrangement farn1har.1hc QWERTY arrangement ol _the lellers of the top_. :·· ~_;::·L·:,;·>··:·: 

: . .,. . ·.-· ...... :., 
. , ..... • .. ••·. .•. s .. :·:. ... •. ·.1 ~ • ·-.::c .. ·: .... • • ·--~·;:..•-·-.-.•·.i_:•-:-·.-, i .• ·~~·-._ ;~-•-•. • • ···: · '," ' ,,_. :·. _.; ••• _. ,,,.· .. , 

/>-· ~--· '_::;. _____ • .. _t.wo {O:!!. __ ofth~_}:~.?p~q_ ~J~Qyf_!q~,J:ltt-?,?b .. :~tfV:~~!1~a.!n~c1., ~nq ~l1e: /ct_tcr~. -~,~- r~_c Ipwcsr '.">\~5}1;}:-~::_· :: 

·: ,::-:: • ro~ P! S~lQ ~-eYP'!:U.. 9320, ~?.T_µ~ flg.~9-~l.fWf9J~f!'i.R,□tea.·~j~~iij w~ la:ys··()f (~~~----.,~-. ~-:=--:-;~·--

• corresponding co/urrm~· (e.f Ic.ft,-1·ightfofsaid tou_rkejis.9,,3(), 9133 in a rhanncr to ·' 

" • in~1ntaiir_'ihe ra~;_i/i~inty of ah c\iin1cid Q\,Vf:ify,; k~yh'c~~rd ~k,ng\11ith hig·h acci.irc{cy of 

the _voice rec:ogn!_tiqiisysrc~_i 6t't11_e' in_yenti,011: For ~::<Umplcl ict'tcrs '.'I111 9337 and "m" 

9338 which have bcci1 loc:-~te'.~ i',f tl~e /owt.:~l .righ! key of f11c keypad 9320 of ihe! fig. 93b. 

~re here ~CtJarated anq_ a~signed, rcspc_criv_cly, to the ,;-1gh! key~ 9.33_3 and 9332 of the 

keypad Y33U. Ii is' Lindcr.~((lt)d°:thaf o·tller s'v.mbo/s sud, a~· puriulu.ittfo'ii"'marks,· num6ers, 

functions, eL·c., may b9 clfstrib_µt~d a1~in~1/said keys· or ulhi.:r kt:ys ul' a keypad compl'isin,) 

·.·.: :· '\:·-<· .. ::: ~./, . • ... ••. • .. '•-:... ·.. • Cl , .•. ·\. 
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Also, lt ls understood that the QWERTY amrngemc11t of the Jcttf.::rs cm a group of keys as 

described llcrc-abovc, is provided as an example. Other con.figuration of symhols such as_-·---­

the alplral,it,":Li<.:ul l>rd<.:1~1 w1 ollH.:r m,mb<,;r of kc.:ys, in any key arrangements, may be 

considered. For example according one e111hodimt'tJI a[1bc iovration, a keyp.ad.Jna-¥Y--------­

contair1 two keys for assigning the most frequently used Jettc1's1 and il may have other tw9 

k.C,YS tu whfoh kss frc.:tJU<.:ntly u..~ed lt!tlers are assig11ed. • 

Today must cl1,;1,;lrunit: cfovi~t:s pc.:rmilling c.lat.a entry m:e equipped with a telephone-type 

keypa.d. The conflguratiorl :and assignment ·or the alph~be.tical letters as dcserihe~ hethre 

may he applic:J Lu I lrt.· k(,.'y!i uf 1.1 tckphum:-!ype keypad. 
• /.P ~ • 



Fig, 94a shows a telephone-type keypad 9400 whc.:re.in alphttbetical'lcttcrs having 

QW.LJRTY configuration arc assigned (e.g. ns desc..-ribcd btlfbrc) to six keys of two 

neighboring c~lumns 9401, Y402 of said keypad. By being on neighboring columns, entry 

of the letters by (the tllumb of) a single hand bec.:omcs easier. Also as mc11tiom:u bcforea 

the. ust:r nrny use rus hotb tJiumbs (e.g. lclt thumb for Jell column, right thumb for righ! 

colul111.l) for quick data enlry. lt j1, understood tlrnt other symbols such as punctuation 

marks, numbers, fur1ctions, etc., may be di.mibuted among the keyi; C>f s11id keypud i:md he: 

entered accordin_s tot.ht: data entry system of the ir1vention as desc.:ribcd in this 

application and the applications filed hefore by this inventor . 

. Vig. 94b shows anotht.:r relephone-typt kcyp,i.d 94 IO wherein nlphabc.:tical let1c1·s having 

• QWERTY configuration aJ'e a..:;.signecJ (c,g. as ,kscribed before) to six keys of'two • 

exterior c.:olumn.~ 9411, .9412 of said keypad. By being on r.wo i::x!criot columns, entry uf 

the li::!Lcrs by (Lhc thumbs of) two ~ands becomes easier. Also as mentioned before.:, the 

twer may a sin£1e hand for data entry. In this c>mmple1 minor modifications have been 

applied for augm~nring lhc accur..ic.:y oflhc voice/.'ipL"cch recognition system of the 

invention. For example, letters ·'m" and ··k" have been interchanged on lite correNpunding 

keys 9413, 9414 to avoid the ambiguity be I ween the letters "m" and "n ". /\Jso, /ettr::rs "f' 

and "z" have been int(:;rc:hangcd on the corresponding keys 9413, 9414 to avuid the 

ambi1:,'l.lity betwec.:n the letlcrs "f' and "s". JI is unden;tood that uthc-r changus in the 

configuration may be considered. For fa'ilr.:r dnta entry somt: dmracters .such as the space 

character muy be as!>igrie.d to several kc.:ys 'J4 I 5, 9416. • 

Fig. 94c shom; another telephone-type keypad Q420 wherein alphabetfoal k-tter~ 

arr.mgcmenl based on principlr.:s described before and showed il1 fig. 93c al'e assig~ed lo 

four keys of said keypad~ ~ . .:.:- .. ,\ 

Tl is unders{ood that lhe QWERTY ammgemf:lnl ofJetLers on few (e::.g. 6, 4, 2. etc.) keys • 

of a keyboard such as a keypad is £.!cscribe.cJ as cx.a.mplt:. Olher kind of letier • / •.· 

arrangr.:mcntc; suc-h as alphabetical order may also he considerc.:d ru1d°assigncd 10 few keys .... ,, .,.,.. • 

such as two/liiur/six. etc., keyR. 

A personal mobile compurer/ielccommunicalion dcvic~ 

A mobile device must be small to provide easy portability. An ideal mobile device 

requiring data (e.g. text) entry ru1dior clam communication must have small data cntry unit 

(e.g. al mosr, only few kt:ys) and a large (e.g. wide) dispfay. • 

The arrangerr1cnt of aJphabetical let!ers (and either symbols) un few keys and the 

c.:apability of quick and acc.:uratc complete data entry provided by the data enlry system of 

the invention tl1!'ough said ft:w keys, may permit to reconsic.for the design of .~omc of the 

c.:urrc11t products for making tht.:in more clJicienL 

One of those product..~ is Lhc mobile phon~ which i.'i now used fur Llte tasks such as lcxt 

messaging and rJ1e internet, amJ is predicted to become a mu bile computing device, Jl1e. _. ___ _ 

actual lll()hilc phone is designed conlmry to the prindples tlcscdbed here-above. 111.is is 

'.··. ·:· 
:•. 



because the (complicated) clara entry systems of t11e mobile phone:.; require the use of 

many keys, LL~ing a substan!ial surface of the phone, providing :;fow data entry, and 

leaving a small area for a small (e.g. muww) dlspfoy uni!, • 

One ofihc most commonly used applic:ulions o/' a computer is the word proc:es.siug 

procedure. Along with the use of the Tntcmet, writing ktterii will also bi.:i.:omc the most 

commonly used applicutio1l of u mobile compurer/corrununivatiun device. Said 

appliculiun requires a wide display lo pemiit druiling, formatting, n11d viewing l.110 

document prdcrably in its entire width. For example, while tlrafting a letter, t11e ust.:r 

mus! sec said document in its entire widtl1, wil11out hcing obliged to scroll ii to tl1e left or 

• lo the rigllt. • • 

According to one cinhm!i1nent of the invention, m1 ek:crronie dcvict: suc11 a~ a ruohilc 

<.:omputing/comrrmnicution device comprising a wide display and small data c11!ry unit 

having quick data entry capubllity may he provided, Fig. 95a shows tt mobile 

computing/commuuicutio1i device 9500 J1avi11g rwo rows of keys 9501, 9502 wl)erein the 

alphabetical letters (e.g. preferably, having QWl·:R'r¥ ammgement as desvribed hcfore) 

arc assigned to them. Other symbols such as 1mmhcrs, punctuation marks, ftmctions, etc. 

may also be assigned to saitl keys ( or other keys), as described hcfore. Suid keys of said 

comrnunica!icm device muy be comblm:d witl1 the press and speak datn entry system of 

tlie invention to provide u complt:te quick data entry. Use: of few key.,; (e.g. in two rows 

only) for data entry, permits lo integrarc a witlc displuy !>503 within said device. Tht! 

width of'said mu bile device (and ohviously, said display unit) may be approximately rhe ·•. 

widtl1 of an A4 paper to provide an almost real size (e.g. widtl1) duuwnent for viewiJJg. 

Said mobile computing/communication device muy a/so have olhcr buttons such as the 

buttons 9504, 9505 for ftmctions nuch as scrolling the docwnent lu upward/downward. Lo 

left/right, m1vigaring a cursor 9506 witJ1in said display 9503, senclA:nd functions, etc. • 

Also said device may comprise a mouse (e.g. a point and click dcvic:e) within, fbr 

example, the backside of il. l.rJ sevcml patent applications (such as "stylus Computer". 

and ''i-'ealurcs lo Enhance Daiu Entry") tiled by this inventor mouse/bn.iwsing issues on a 

display ru1d Clther data cJ1try cnJianccment means have 01::cn described. AJJ of said issues· 

of said applicatinns may be combined between them and/or combined with lhc data entry 

sy:-;tcm ancl dam communication devices of !his i.11ventio11. 

With co11tim1ous descriplion of Fig. 9:>a, the 11rr-Jngement ofLhe keys in two rows !J50I, 

9502 on !ell and right side of saicI communication device 9500 permits tlic ust!r to tl,umb· 

type witl1 his two hands while holding said device 9500. lt is understoo<./ tJmt other 

contigumlion of letters a1id other symbols on otJ1er arrang:erncnt ofkt:ys on said device 

may be considered. For example, the device rmry comprise only fow keys arranged in 

only one row whercu1 suitl symbols (e.g. lcrt.ers) are as.sigJ1ed to Lhem. 

Also as mt:ntioned before and dcs.crihcd in c.:orrcsponding patent application, by 

providing a mouse (llol shown) int.he backside of said device, the user may use for 

example, his forcfo1ger, for operating said mouse while pressing a rd,i!u1g button with 

his tlmmh. 



Also, as meniioncd, said device ITU.IJ be used as a telephone. 1l may comprise at leas[ urn.: 

microphone 9507°und at least a speaker 9508, The distance hetwet:n th(.) location of s11id 

mforophoDe and said speuk.cr 011 said device may correspond!~ Lui; di1,tancc between • 

moutli 11111'1 enr of a user. •. 
• 

Fig. 951, shows as un example, a device 9510 similar to that of lht: fig. 9500, whc.rcin its 

input unit comprises four key1;1 ()n/y, arranged in two rows 9511, 9.512 and wherein the 

alpfaibeticul letters and numbern arc assignccfto Sflid keys according to principlei:: already 

described. Othel' symhols and r unctions (1101 )olhown) 111ay ,ilsu bi; assigned lo said keys 

ru1d/or olhcr keys ac.:cording LO the princ.:iplt:s ulrc.~dy c.fcs~ribcd. A ust:r rrmy w:;e his two .· 

lhumb:s 9 511. 95 l 4 for lypi!!!J, • • 

i•'ig. 95c sl1ows us un cx~11ple, a device 9520 similar lo that of the fig. 9510, wh~rcin its 

input L111it compri::ics four keys olily urrartgcd in two rows 952 I, 9522 located im om: side 

of said electronic device, and wherein lht: alphabetical letters> and numlx;rs are assigned 

to said keys according to prindples already deserihcd, Other symbols am! fum:liou:s (m1f 

sliown) muy also be assigned to suicl keys and/or other keys acc:or<liug ti.1 the principlt:::; 

already ckscribed. A user may wit.: one hand (or two 1111nd.s) for data entry. A nub 952J 

may be provided in t11e cen!er of arrangem0nt of said four keys to permit c.htt1:1 ~11Lry 

without looking 111 the keypad, 

Fig. 95d sliows us an example, a device 95.10 similar to lhai of (he fig, 9520, wherein irs 

input unit comprises four J<eys arranged in two rows 953 I, 9532 located on one sic.Ir.: of 

said t:lcctron ic device, ru1d whereirt the a1phaht:!ka1 k1ters1 and numbers are assigm.:u lo 

said keys according to principles already c.li.:scribcd. A third row of keys 95.33 duplkaring 

011c of said first two row~ of keys (in lhis example, 953 l ), ls positioned at the opposite 

end of said electronic clt:vicc 9530. This arrangement of keys permil'I the u.sc.:r to eut.er 

data wiLh one. or two hands at his chnicc. Other .~ymboJs and functions (not sho"."n) may 

also he.assigned l~i suid key~ an~ur ot11cr ke1s acc:or<liug to !he principles already 

descrioed, 
• • 

Fig. 95c shows as un example, an cfoclro.uii: d~vice 9_;40 designed according tu tlu.: 

principles described iJJ t11is application and similar to tile preceding cmbouunent.:; with the.: . 

difference that here an exic.:mdable/retrm;tublc/foldahle display 9541 may he provided 

within said elec:tronic device tc, pcrrnir a large display while needed. For example, by 

wdug ru1 organic ligl1t-cmiWng diode (Of.ED) c.lisplay, said electronic device may be 

equippt.:d with a ,me-piece extendablr.: display. 

According t.o cme cmbodiwenl of' !he iuvr.:ulfon, ns shown in fig. 95f, an elcc.;lrunic.: tlr.:vicc 

9550 such u~ the one descrihed before, may comprise.: 1:1 printing unit (not shown) 

integrated within it. I !ecuust: of the design of imid clccrionic device (e.g. having 

11pproximl.ltcJy the width of ftll A4 paper) a priming/scunning/t.:Lipyiug unit may be 

integrated within said device. for c.:xample, a u.ser may feed a paper 9551 tu priul 11 page. 

Providing u c:omplcrc solution for a mobile compuli11g/ communicati(m device may be 

extrcmi:Jy use tu/ in many situations. for example, a user may drafl. doc.:umc.:nl.s sur.;Ji 1l!i n - • 



lcU.l.'r ttr1d pr.in! tl11..:m irI1Im:c.li111dy, Also for cxainple. u salesman may draft A domm1t.:11t 

$UCh a~ an invnice_ iri client's promises and prinl ii for immediate delivery. 

To pemiit reducing t11c size of said rnobik computing/ cornmimication device and still 

b~ing capable of printing tt s!amJaru si:lc paper such as an A4 paper, a devit:<.: 

correspondfog to the: ·size ofhalf uf said sltmdarc.l size paper may be provided. 

Fig. 95g shows 11 stm,dard blank documcnl 9560 such as an A4 paper. As t.·hown in 

Fig. 95h, saitl fntper may b~ folded in its middle, providing lwo half foe.es 9561. 9562. AH 

shown Lu fig. 95.k said folc.k:d document may be fed imo the printing unit of an electronic 

device 957() such as rhc mobile computing/t:ommunication device uf the invention to 

: print a page of u c.lm.:umenl such as an e.ditcd Jetter, on its both half faces 9561, 9562 

providing a standard sii•;ecJ. printed ieLter. Tb.ls will permit manufc1c.:turing of a small sized·. 

i.rwbik elt..:clronic.: cfovic:e heirig cap;1bfe of printing a s1undurd si7.e docuniclll. 

Circular Keyboard 
According to one cmbodimcrit of the invention, at least part ofihc keys or u keypad may 

be positioned on :mid keyJlad in a 111ai1m.:r 10 t:rcalc u circular form. 1:;g 96 shows a,; un 

example, a kcypatl 9620 emnpdsing six keys 9621-9626 positioned around a centered 

key 9627. Said centered kc.:_v 9627 may be physically different thun said other six keys.• 

for example, said key 962 7 may he higger tlrnn tl1c otl1cr key~, or it may be have a nuh 

on it. f\.lphabctical lctL~rs having QWElffY con.figuration muy he distributed among said 

keys. A space character may be a<isigned l() the key 9627 situated in the center. Of course 

said keys may also comprise other symhols such as m1mb1.:n;, punc.:Luulion marks, . 

f unetions, etc as described earlier in this application and the applications hefcJre. The 

advantage of this kind (e.g. circular) ofkey arrnng<.:_mcnt cm a keypad is tliar. by 

recognizing said cc.:ntcrc4 key hy toud1ing it, t1 usc.:r muy lype on said keys without•· 

look.lug HI th<.: lwypad. • • • 

A Wrist Couununic..:alion Dcvic~ 
The clata entry system of the invention may perm.it ro create small ~lec.tronic devices with 

capahility of complete. quick data entry. One of the promising future telecommunication 

devices is a wrist communicatioll device.:. Many efforts have been provided to create u 

work.ablt: wrist communication./organizct device. Th~ major problem o/'suc.:h device is 

wurki-ihlc rt!lulivdy quick d,1ta cnrry system . .Some /1li1t1Ufucturi:r.-; have provided 

prototypes of wriRt phones u:.iug vuict.:/speech nm1gnition technology for data entry. 0/' 

course, haniwure and softwflre llinlration of sud, devices provide poor datt1 entry results. 

TI1e data entry system of tl1e invc11tio11 combined with use of few keys as described in this 

application itntl lhc upp/icatinm; filed l)cfon: by this inventor may resolve this problem 

unc.f pennit quick data CI!lry on very small devices, Pig. 96a shows as an ex.ample, a wrist 

electronic.: device 9600 comprising few kt·y.~ (e.g. in this example, four keys al'rangcc.l in 

two rows 960 l, 9602) wherein symbols such rL~ ulphahetir.:lll letters, numbers, punctuat1011 

marks, ere., arc assigned to said keys ficcording lo the principles of t11c data entry system 

of th.is i..civt:uliun. Sui<l dee ironic device also compri.~es a data enu-y system of the 

invemion using al least s.iid keys. Said keys may be of any kind such as resembling to the 

regular kvys of a mobile phone, or being louch-sensitivc. Touch seni;it.ive keys may 

r 
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permit touch-typin8 with two fingers 9603, 9604 ofonc hand./\. display unit 9505 may 

also he provided for viewing the dat.a entered, the data received, etc. A watch uhit 9606 

may also be: nssembJcd wid1 saicl wrist <lcvice. Said wrist device may also cnmprise other 

buttons such 1.1s 9607. 96()8 fur functions such as _st:ncl/cnd, etc .. It must he noted that for 

faster datii cmrry, a user my remove the v.•Tisr device from his wrist and use the thumbs of 

-. both fingers, eac.;h for pn.:ssing the keys o~· one row nf keys. 

it is understood that other number of keys (e.g. 6 keys as desc:ribc:d before) and illltc1· key 

• arrangc:ment.~ (r.:.g. such as the circular key ,1mmge111ent ui.:scrihcd before) may he 

i.:w1.~idm:c.l. 
• 

Zt is also understood th1.1t ~tlier kinds of th.:signs /l1r a v,,-ist t:l1u11nunicatiori/orgarii1.c-r. 

device may he eo11siuercd. Foi cxample,as shown in Fig. 9711, a /lip c~wcr porlinn 9701 

m1.1y be provided with a wri.s! device 9700. Suid dcvir.:c 9700 may for exumple, comprises 

most oflhc keys 9703 used for dain entry, and said mp cover 9701 may wmprisc a 

display uni( 9702 (or vise versa). As shown in fig. 97b, on the other si<lr.: of said flip . 

cover, a cJisplay unit <.J7 I I of a watch uni I may be installed. In c:los1,;d pnsition. said wri!$( 

device may re.'iernble, and be U,'iecl as, a wristw.-llch. 

Tt is understood that the wrist devices sho"m and described here uhuvr.: are shuwri only as 

examples. Otl1er types of' wrist devices may be com,i<lcred wiLh lh1,; press and speak daf1-1 

entry sys(cm or the invention requiring the: LLCiC of only few keys. for example, a.~ shown • -

in iig. 98a, a wrist communication device 9800 comprising the tluttJ entry sys fern of thu 

invention using few numbers o(kcys 9803, may be tlctachubely-atltu;hed-to/in1egralcc.l-

with the bracelet 9801 of a watch unit !)~HJ'.!. Fig. 98h shows a wrist device 98 JO !.>irnilur 

to the one 9800 of the fig. 98a with the c.Ji /Terence that here lht:: uispfoy unit 981 J and the 

dalu entry keys 98 I 2 arc sepura_ted mid located cm a flip cover 981 J and the <lcvice 111ai11 

body 9814, rcspec!ivdy (or vise versa); 

As mentioned, 11-i~ data en1ry·system of the imic:11tion may be .i.utegm!cd within devices 

having ii::w numbcrs of keys. A pfjA is Rn electronic organizer tl1UL usuaHy uses a 

band'#Titing recognition system nr miniatunzc:d virtual QW.ERTY keyboard wherein l,ulh -

methods lrnve major shortcoming providing sluw and fru.•:nrating dala cn!ry l)roccdure .. 

Usually most PDA devices contain at leas! four keys. The data entry system of the 

invention may use said keys aee.ording ro principles described before, to provide a quick 

and accurate dalu entry for PDA devices. Other devic.es such as Tciblet PCs may also use 

data entry system uf tlir: invention. 

Movement-'fracking fpr Datu Hplf.l! 

Dividing a group of symbols .sucll as alphabetic.a/ ft:ltcrs, uurnbers, .pundu.atinn mtuh, 

functions, etc., in few sun-groups and using them with the prns.s am.I speak systcm ufthe 

invention may permit the elimination ofu.'ie of bu11vn prcssii1g action by, ~vurrtunlly, • 

rep/acing it with othe!' user's bclrnvior rt:t:ugnirion systL:mi;; ~uch tis n.:c.:ogni7.ing his 

movements. Said movements may /Jc !he movemc:nrs or for ~.xample, fingers, e:ye~. fot:ll, 

etc;., of a w,er. This may be greal/y beneficial fur user's having HmiterJ motor ahility, or i11 

environmenLc; requiring more discrete dal.l.l entry sy:.;tem. 

.... ~-:/ 
!,:··. 



According to ont~ cmlmdimenl of the invention~ a!1d by referring to fig. 9Jc as an 

example, u user may move his cyi.;s (or his face, in case of faee ti-acking system, or his 

fu1gcrs in case of finger track.ing system) to Lh_c uppcr right ~due and say "Y" for entering 

said leller. Same movement withot.il speaking may be assigned to for example, the 

punc:llli!!lon mark"." 9.1J5. To enter the leller '.'s'', the user may move his eyes towards 

lowi::r ldl 1,ide and say ··S". By using only few cle1irly/ec1sily recognizing movements of' a 

user assigned to few sub-group of'symhols eornbined a feature (oftbc data cnlry syst~m • 

of !he invenlion) .~uch a'l speaking a de1,ired symbol, rhe data entry system of the 

invcnlion will provide quick ,md ltecurutc data entry withnut requiring hardwfm.: (e.g. 

buttons). 

It is understood that as described in previous applications inslead of keys other objects 

such as a s<.:nsi!ive kcypatl or LL'iur's lingers may he LL'il'<l /hr assigning snid subgroups of 

symbols lo Lhcm. For example, for entering a desired symbol, a use!' may tap his fing<.;r • 

(lo whiuh :mid symbol is ai-;signed) on u desk and .,;peak said feller assigned to said finger 

(movement). Also instead or voic:e/speech. of the ui:;er other user's behavior and behavior 

re::c:ognilion syslems sL1ch as lip reading 1,ysle.ms may he used. 

One of the major problems for the at-least-part-of-a-word level (e.g. syllabk-kvtd) data 

entry of the invention is lhal if there is an outside noise and the speech of said part•of-lhc­

word ends with a vowc:I, the system may misrccognize suid speech .'Ind provide au uulput 

. usually coITesponding Lo the heginning of lhe desired portkm but ending with a constant. 

for example, if a user .•mys "mo" (while pressing lhe key correspond.ing to the letter ·•m''), . 

the system may providc an oulpul 1,uch as "mall". To eliminate this problem :Some 

mi.:Lhuds may b1.: appfa:tl wilh the.: dal1t r.:nlry system of the invi::nlicm, 

Acc.:orc.ling lo ont: cmboclimt::rt.ol'lht: invenlion, a~ proposed in previously, word/portiori:. 

of-a-word ei1ding with a vowel pronunciation may he grouped with the portions having 

Nimilar beginning pronunc.:iution but c.:ncling wilh a commnanL After said portions arc 

entered, the dictionary comparison and phrase structiu-e wili decided what was is <lc.:sirc.:<l 

portion lo b~ inputted. • 

According 10 one embodiment of the invcnlion, a keypad wherein the alphabetic.al letters 

arc arranged 011 for example. two columns of keys n1ay be used for !he at-least-prirt-nf-a­

word level (e.E .. c;yllable-level) data entry system or the invention. 

Fig. 99 .shows as an example,. a kvypacl 9900 wherein the alphabetical letters arc armuged 

ort two columns of'key.~ 9901 and 9902. Saiu an-c.1ngi::menl li.icates letters/phonemes 

having closed pronunciation on diffcrc.:nl keys. Said arrangement also reminds t1 

QWERTY urnmgcrncnt with some modilications. In this example, the middle column 

does nor conmin lcrrcr dHu·acrcrs. Diftcrcm methods ol'at-lcast-parl-of-a-word level (e.g: 

syllable-le.vel). data entry S)'Stem Clf the i11ve11tio11 as described earlier may use s,titl lype of 

keypad or other keypads such as lhose shown in previous figs. having few keys, such the 

figs. 9Jct to 9.1d. 



As describ~d cariier, according to one embodiment of the invention, if n word/ponion-o/:. 
a-word ends with a vowel, a user may prtss a key of said keypad eom:.sponding to the 
hegir1ning pho111.:me/Jctter of said word/prntion-of-a-word und speak said word/pa1·t-of-a•· 
word, for entering it If necessary, for providing more information about said portion, 11 

user may p!'cs·s additional keys cmTesponding to LH least pa11 of the letters c.:011slituting 
Raid portion. For example, if' said word/parc-oJ:u-word e.nds wiLh a consonant phoneme. 
the user may press an adcl_itiorml key corresponding to suid consonant. 

. . . . . 
To pcm1it the sysl!~1i1 to distinguish betwci.:n a key press corresponding lo the beginning 

. phoneme of u word/portiim~ot:a~word and u key press corresponding to for example. the: 
. last plwnemc of said wortl/portion-oJ:u-wl,r<l, djf{i:!rctll methods such as the ones • • 
describctl hcm1fter, rirny be provided. 

Accurtling to rnu: crrihodiment ol'!hc invention, whc.:n a user jJrcsses 11 first key 
corresplmdfog tn tile beginning p.bonemc/letrcr of a word/portion-or-a-word while 
speaklng it, he may keep said key pressed, imd press tH least un additional key 
corresponding lo ruiother lctlt:r (pn:-ft:!rably the !asl consonant) of said word/portion-of-a­
word. 

Tf said another kll~r is located on a same beginning key, lhe user may <louble-prc~s said 
key wliile speaking said word/part-of:u-word. 

Fig. 99tt shnws a keypad 9910 wherein alphabetical chard.Ctcrs (!.!hown in uppercase) al'C 

arranged cm two eolurruis of'its keys 991 I~ 9~12. Facli of said keys corit.aining said 
alphabetical charucters also contains the alphabetical characters (shown in Jowercase). 
assigned [u the opposite key oft11c same row. Wlicn H user attcmpLi; to enter a word/part- . 
of-n-w~1r<l, he presses the ki.:y corresponding ti'> the beg-inning characler/p11onemc of said 
word/part-of'..a-wonl printed in uppercase letter and spt!aks said word/part-of-a-wort.I. rr 
said user desin.:s 10 provide ·more inform_atiqn such ::is p1·cssi11g a key correspon<.Iing to an 
additi011al let[~r of said word/part-of-a-word. (while keeping said first key prcsst:s) said 
user may pn.:ss a key silwled on the opposite column corresponding to sai~ additional 
letter (prir1!ctl in uppercase or lowercase on a key of said opposite column) of said 
word/part-of-1.1-wol'l.l, For example, if a w;er dcsirt!S ro cntt!r tl1c word "fund", he fust 
presses the ky 991 J and says .~aicJ word, ,md (while keeping saitl key 9913, pre.~sed) said 

• user pre.~se::. consecutivdy, for example. lwn additional keys 9914 and 9915 
corresponding tu the consonunrs "n". and "d"'_ 

Fig. 99h shows a hypad 9920 similar lo the keypud of the fig. 99b with the dUforencl' 
that, here 1wo c.:olumns 9921, 9922 arc assigned to the lcuers/phonemcs corresponding to 
u beginning phoneruu of a word/p~rt-Qf-u-word, and an additional column 9923 is usctl lo • 

provide. mon: info1·1ni-11ion ,ibout said wortl/part-of-a-wortl by pressil1g at least a key 
corresponding lo at least a lerrcr other than the bcginniog !<:!Iler of said word/part-or-a. 
word. Thi/; may p~m1ic dntu entry using 011c hand only. For cxatnplt!, if a user desires to 
enter the word ''fund", he first presses the key 992'4antl says suit! word, and (after 

• rclciising said key 99 :1-~ said ust!r prcss~i; consccutivcly, for example, two addi1io11al 
keys 99 2.pancl 991.J corresponding lo the consonants "n''. and "d". 



• ·As mentioned before, the word/portioo-qf-a-word data entry system of th~ -invention may 

also function without the step of 'comparing the assembled selected character-sets with a 

dictionary of words/portions-of-words. A user may enter a word; portion by potion, a.11d 

have them inputted directly. As mentioned, this is useful for entering a-word/part-of-a word 

in different languages without worrying about its existence in a dictionary of 

words/portions-of-words. A means such as a mode key may be used to inform the system 

that the assembled group of characters will be inputted/outputted without said comparison. 

If more than one assembled group of characters has been produ·ced they may be presented 

to the user (e.g. in a list printed at the display) and the user may select one of them by, for 

example, pressing a "select" key. Io another embodiment, if more than one assembled 

group of characters has been produced, an assembled group of character having the highest 

priority may be inputted automatically, by proceeding to1 for example, the entry of a ne~ 

worc1/portion-of-a word, a punctuation mark, a function ·such as "enter", etc. 

Also, According to said principles described earlier in_thls application, a word may be 

inputted by entering it portion-by-portion with/without the step of comparison with a 

dictionary of words. Also as described before, said portion may be a character or a group of 

characters of a word (a macro). 

According to one embodiment of the invention, in addition to the alphabetical letters, the 

character by character data entry syste.tn of tlie invention may use a limited number of 

frequently used portion-of-a-words (e.g. tion", "ing", "sion", "ment", "ship'', "ed", etc.) 

and/or limited number of frequently used words ( e.g. "the", "and'',. "will", etc.,) to provide 

a quick and accurate data entry system requiring small amount of memory and low 

processing power. Sa.id limited number of words/portion-of-a-words may be assigned to the 

corresponding keys of a keypad according to the principles of tb.e data entry system of the 

invention as described in this application and the applications filed before. According to 

this embodim.enti for example, a user may enter the word uportion", in four portions "p'\ 

"o", "r", and "tion". To do so, for example by using the keypad of the figure 93c1 said user 

may first say "p" and press (almost simultaneously) the corresponding key 9330. He, then, 

may say "o" and press (almost simultaneously) the corresponding key 9333. Then, said 

user may say "r" and press (almost simultaneously) the corresponding key 9330. And 

f111ally, he may say "shen" (e.g. pronunciation of the portion-of-a-word, ''tion") and press 

(almost simultaneously) the key 9330 (e.g. corresponding to the letter "t", the first letter of 

the portion-of-a►word, "tion'') to which the portion "tion" is assigned. 

As mentioned before, this embodiment of the invention may be processed with/without the 

use of the step of comparison of the inputted word with the words of a dictionary of words 

as described before in the applications. In case of not using said comparison step, the data 

may be inputted/outputted portion by portion. 

As mentioned, this embodiment of the invention is beneficial for the integration of the data 

entry system of the invention within small devices (e.g. wrist-mounted electronic devices, 

cellular phones) wherein the memory size and the processor speed are limited. In addition 

to (or in replacement of) said frequently used words/portion-of-a-words, a user may also 

add his preferred words/portion-of-a-words to said list. 



As previously described>· the data entry system of the invention may use few numbers of 
keys for a complete data entry. It is understood that instead of said few keys, a single multi­
mode/multi-section button having different predefined sections wherein each section 
responding differently to a user's action/contact on said each of said different predefined 
sections of said multi-mode/multi-section button, may be provided wherein 
characters/phoneme-sets/characteMets as described in this invention may be assigned to 
said action/contact with said predefined sections. Fig. 100 shows, as an example, a multi­
mode/multi-section button 10000 (e.g. resembling to a multi/mode button used in many 
electronic games, cellular phones, remote controllers of TVs, etc.) wherein five sections 
10001-10005 of said button, each respond differently to user's finger action ( e.g. pressing) 
/contact on said section. As an example, different alphanumeric characters and 
punctuations are assigned to four 10001-10004 of said sections and the space character is 
assigned to the middle section l 0005. It is understood that said button l 0000 may have a 
different shape such as an oval shape, and may have different number of sections wherein 
different configuration of symbols may be assigned to each of said portions. 

//0 



As described before and shown as example 'in figs. 95a to 95k, an electronic device such 

as a mobile computing/communication device comprising a wide display and small data 

entry unit having quick data entry capabilities due to data entry system of the invention, 

may be provided. Also as mentioned previously, said electronic device may comprise 

additional buttons. Fig. 101, shows an electronic device 10100 comprising keys 10102, 

10103 (in this example, bi-directional keys) for entering text and corresponding 

functions, and additional rows of buttons IO 104, 10105 for entering other functions such 

as dialing phone numbers (e.g. without speaking said numbers), navigating within the 

display, sending/receiving a call, etc. A group of symbol as described in this invention, 

may be assigned to pressing each side of a bi-directional key such as the keys 10102-

10103. A bi-directional key may correspond to two separate keys. Manipulating a bi­

directional key may be easier than manipulating two separate keys. In the example of this 

embodiment, a user may enter the data by using the thumbs 10106, 10107 of his two 

hands. • 

As mentioned in different paragraphs of this patent application and the previous ones 

filed by this inventor, it is understood that other kinds of keys such as virtual (soft) keys 

may be used with the data entry system of the invention. Also, at least part of the 

• additional data entry features described in this patent application and the previous ones 

. applied by this inventor may be integrated within the computer/telecommunication device 

of the invention. For exan1ple, an extendable (e.g. detachable) microphone/camera/ 

antenna 10101, and a mouse ( not shown) within the backside ( e.g. to be manipulated by 

the user's forefinger) or on any other side of said computer/telecommunication device 

may be implemented. 

As mentioned before, part/all symbols available for a complete data entry may be 

assigned to few keys and be used with the data entry system of the invention to provide a 

complete quick and easy data entry. Said few keys may be part of the keys of a keypad. 

Fig. 102 shows another example of the assignments of the symbols of a PC keyboard to 

few keys 10200. In this exan1ple, the arrows for navigation a cursor (e.g. in a text) on a 

display, may be assigned to a spoken mode. For exaniple, a user may single-press the key 

10201 and say "left" to move the cursor (e.g. in a text printed on the display) one 

character left. To move the cursor several characters left, said user may press the key 

10201 while saying ''left" and keep said key pressed. The cursor may keep moving left 

u11til the user releases said key 10201. To move said cursor to the right, the user may 

press the key 10202 while saying, for exan1ple "right", and using the procedure which 

just described. Similar procedures may be used for moving the cursors up and down i~ a 

text by pressing the corresponding keys and saying co1Tesponding words. • 

According to one embodiment of the invention, moving the cursor in several directions 

(such as left, right, up, and down) may be assigned to at least one key. With continuous 

reference to Fig. I 02, as an exan1ple, moving the cursor in different directions may be 

assigned to a single key 10203. For example, a user may press the key 10203 and say 

''left" to move said cursor to the left. To move the cursor to the right, up, or down, said 

user may press the key 10203 and say "right", "up", or "down", respectively. 

/I( 



It is understood that in this example, the number of keys (to which part/all symbols 

available for a complete data entry may be assigned) are demonstrated only as a.i1 

example. Said number of keys may be different according to the needs such as the design 

of an electronic device. 

According to one embodiment of the invention, a keypad/data-entry-unit of the invention 

having a few number of keys may comprise additional features such as a microphone, a 

• speaker, a camera, etc. Said keypad may be a standalone unit being connected to a 

c01responding electronic device. Said standalone keypad may permit to integrate a 

display unit covering substantially a whole side of said electronic device. Fig. 103a 

• shows a standalone keypad of the invention having at least few keys (or at least a multi­

directional key corresponding to said few keys) 10301, 10307,10308, 10309 to which 

part/all symbols available for a complete data entry may be assigned for data (e.g. text) 

entry. Said keypad may also comprise additional features such as a.microphone 10302, a 

speaker 10305, a camera 10303, etc. Said additional features may be integrated within 

said keypad, attached/connected to it, etc. As shown in Fig. l 03b, said keypad 10300 

(shown by its side view) may also comprise attaching means 10304 to attach said keypad 

to another object such as a user's finger/wrist. Said keypad may be connected (wirelessly 

or by wires) to a correspm1ding electronic device. Fig. 103c, shows a standalone keypad 

10310 according to the principles just described. As mentioned before, by using few keys 

combined with the data entry system of the invention for a complete data entry, after a 

short period of exercise, a user may enter complete data such as text through said few 

keys without looking at said keys. Based on this principle, a user may hold said keypad 

l 0310 in ( e.g. the palm of) his hand, position it closed to his mouth, and press the desired 

keys while not-speaking/spealdng-the-symbols (e.g. characters, letters, words/part-of­

words, functions corresponding to said key presses) according to the principles of the 

data entry system of the invention, without looking at the keys. As mentioned, said 

keypad may be, wirelessly or by wires, connected to a corresponding electronic device. In 

this example, the keypad is connected by a wire I 0312 to a corresponding device (not 

shovm). Also in this example, a microphone I 0313 is attached to said wire 10312. 

Holding said keypad 10310 in ( e.g. the palm) of a hand closed to the mouth for data entry 

Ims many advantages such as: 
- a user does not have to wear a head-worn microphone 

said user may speak very closed to the microphone, therefore he may speak 

discretely 
the cavity of the user's palm may accentuate the user's voice for better 

reception by the microphone 

the (e.g. palm of) the hand of the user substantially eliminates the outside 

noise while speaking 
• 

- the (e.g. palm of) the hand of the user prevents the user's yQice to be spread 

(e.g. not disturbing the others) -----·- -------

It is understood that the standalone keypad/data-entry-unit of the invention may also 

comprise part/all of the features described in this application and the previous 

applications filed by this inventor. For example, said standalone keypad/data-entry-unit 

may comprise a camera to, for exan1ple, be used with the lip-reading system of the 



. inventiqn. It also may comprise a means based on the denture recognition system of the 
invention. Said keypad may also comprise other features such as a battery, wireless 
means to connect said keypad to a corresponding device. An antenna may also be 
implemented with said keypad. In case of wired connection, said wire may also comprise 
an antenna system of the keypad and/or the corresponding electronic device. 

According to one embodiment of the invention, as shown in Fig. I 03d, the standalone 
keypad I 0320 of the invention may be used as a necklace/pendent. This pem1its easy and 
discrete, portability and use, of the keypad/data-entry-unit of the invention. 

According to one embodiment of the invention, as shown in Fig. 103e, the standalone 
keypad 10330 of the invention may be attached-to/integrated-with a pen of a touch 
sensitive display such as the display of a PDA/TabletPC. Tilis permits easy and discrete, 
portability and use, of the keypad/data-entry-unit of the invention. 

According to one embodiment of the invention, as shown in Fig. 103f, the keypad of the 
invention having few number of keys may be a multi-sectioned keypad I 0341 (shown in 
closed position). This will permit to still i:uore reduce the size of said keypad pem1itting 
to provide m1 extremely small sized keypad through which a complete data entry may be 
provided. A multi-sectioned keypad has already been invented by this inventor and patent 
applications have been filed. Some/all of the descriptions and features described in said 
applications may be applied to the multi-sectioned keypad of the invention having few 
number of keys. • 

According to one embodiment of the invention, as shown in Fig. 103g, the keypad/data­
entry-unit of the invention having few number of keys 10350, may comprise a point-and­
click (e.g. mouse) 10351 unit within the backside (or other sides) of said keypad. Said 
point-and-click device may be of any type such as a pad-type 10351 or a balled-type (not 
shown). A point-m1d-click ( e.g. mouse) unit located in a side such as the backside of a 
data-entry-unit has already been invented by this inventor and patent applications have 
been filed. Some/all of the descriptions and features described in said applications may be 
applied to the multi-sectioned keypad of the invention having few number of keys. 

Fig 103h shows a keypad/data-entry-unit of the invention having few number of keys 
I 0351 and being integrated within a device 10350 having a point-and-click (e.g. mouse) 
unit (not shown) and work in combination with said point-and-click (e.g. mouse) unit for 
a complete data entry and manipulation of data. Said device and its movements on a 
surface may resemble to a traditional computer mouse device. Said integrated device may 
be connected wirelessly or be wires 10352 to a corresponding electronic instrument such 
as a computer. As shown in fig. 103i, a point-and-click (e.g. mouse) unit 10361 may be 
located in a side such as the backside of said data-entry-unit 10351. Said point-and-click 
(e.g. mouse) unit 10361 may be a track-ball-type mouse. A user may manipulate/work­
with a computer using said integrated data entry unit 10351 combine with the data entry 
system of the invention, replacing the traditional PC keyboard and mouse. Keys of the 
mouse may be the traditional keys such as 10353, 10354 (see fig. 103g), or their 

//J 



functions may be assigned to said few keys (10355-10358, in this example) of said 

keypad 10351. • • 

According to one embodiment of the invention, as mentioned in this patent application 

and the previous patent applications filed by this inventor, the data entry system of the 

invention may be combined with a word predictive software. For example, a user may 

enter at least one beginning character of a word by using the data entry system of the 

invention (e.g. speaking a part-of-a-word corresponding to at least one character) while 

pressing corresponding key(s), and continue to press the keys corresponding to the rest of 

said word without speaking them. The precise entry of the begin11ing letters of said word 

( due to accurate data entry system of the invention) along with the pressing of the keys 

(without speaking) corresponding to theremaining letters of said word may permit an 

accurate data entry system also permitting less speech. 

Thus, while there have been shown and described and pointed out fundamental 

n_ovel features of the invention as applied to alternative embodiments thereof, it will be 

understood that various omissions and substitutions and changes in the form and details 

of the disclosed invention may be made by those skilled in the art without departing from 

the spirit of the invention. It is the intention, therefore, to be limited only as indicated by 

the scope of the claims appended hereto. It is to be understood that the drawings are not 

necessarily drawn to scale, but that they are merely cqnceptual in nature. For example, 

the features described in this application and the applications filed before may apply to 

all of the embodiments of the invention. Also an embodiment of the invention may be 

function separately or it may function combined with one or more other embodiments of 

the invention. Also, for example, if the system comprises enough memory and 

processing capabilities, a phrase recognition system may be used to select one of said 

selected word according to the corresponding phrase context. 



According to one embodiment of the invention, the keypad/data entry unit of the 
invention having few number of keys, may be attached/integrated with a traditional 
earbut of an electronic device such as a cell phone. Fig. I 03j shows a traditional earbut 
103 70 used by a user. The earbut may comprise a speaker 103 71, a microphone 103 72 
and a keypad/data entry unit of the invention 10373 (multi-sectioned keypad, in this 
example). It is understood that the keypad/data entry unit of the invention may be used 

. with a corresponding electronic device for entering key presses while a separate head 
microphone is used for entering the user's corresponding speech. 



Sweepin_g procedures Combined with the Data Entry System of the Invention 
As mentioned before, the data entrJ.: system of the in~e~tion may use any kind of-objects 
such_ ~s few keys, one or more multi-mode (e.g. multi~directional) keys, one or more 
sens1t1ve p~ds, user's finge~~' etc. Als~ as mentioned, said objects such as said keys may 
be of an?' kind such as traditional mobile-phone-type keys, touch-sensitive keys, keys 
responding to two or more levels of pressure on them (e.g. touch level and more pressure level), virtual keys combined with optical recognition, etc. 

As mentioned before, when entering a portion of a word according to the data entry 
systems of the invention, for bett~r recognition, in addition to providing information (e.g. 
key press and speech) corresponding to a first character/phoneme of said portion, a user 
may provide additional information corresponding to more characters such as the last 
character(s), and/or middle character(s) of said portion. 

According to one embodiment of the invention, as shown in Fig. I 04, a touch sensitive 
surface/pad I 0400 having few predefined zones/keys such as the zones/keys I 0401-
10404 may be provided and work with the data entry system of the invention. To each of 
said zones/keys a group of symbols according to the data entry systems of the invention 
may be assigned. The putpose of this embodiment is to enhance the word/portion-of-a­
word (e.g. including the character-by-character) data/text entry system of the invention. 
According to this embodiment, to provide a single character data entry, a user may 
single/double press a corresponding zone/key combined-with/without speech (according 
to the data entry systems of the invention, as described before). To enter a word/portion­
of-a~word having at least two characters, while speaking said word/portion-of-a•word, the 
user may sweep, for example, his finger or a pen, over at least one of the zones/keys of 
said surface, relating to at least one of the letters of said word/portion-of-a-word. The 
sweeping procedure may, preferably, start from the zone corresponding to the first 
character of said word/portion-of-a-word, and also preferably, end at a zone 
corresponding to the last character of said word/portion-of-a-word, while eventually, (e.g. 
for helping easier recognition) passing over the zones corresponding to one or more 
middle character of said word/portion-of-a-word. The entry of information corresponding 
to said word/portion-of-a-word may end when said user removes (e.g. lifts) said finger 
(o.r said object) from said surface/sensitive pad. It is understood that the speech of the 
user may end before said corresponding sweeping action ends, but the system may 
consider said whole corresponding sweeping action. • 

According to another embodiment of the invention, for entering a word/part-of-a-word, 
while speaking it, a user may sweep his finger over the zones/keys (if more then one 
consecutive characters are represented by a same zone/key, accordingly, sweeping in 
several different directions on said same zone/key) corresponding to all of the letters of a 
said word/part-of-the-word to be entered. With reference to the fig. 104a, for example, to 
enter the word/portion-of-a-word, "for", while saying it, a user may sweep his, for 
example .finger or a pen, over the zones/keys 10422, 10424, and 10421, corresponding to 
the letters "f', "o", and "r", respectively ( demonstrated by the multi-directional arrow 
10425). The user, then, may lift his .finger from said surface (e.g. sensitive pad) informing 



the system of ending the entry of the information corresponding to said word/portion-of-a-word. • 

According to another embodiment of the invention, for quicker interaction, to enter a word a user may sweep his finger over the zones corresponding to some of the letters of said word/part-of-a-word to be entered. With reference to the fig. l 04b, for example, to enter the word/portion-of-a-word, ''for", while saying it a user may sweep his, for example finger or a pen, over the zones I 0412, 10411 ( demonstrated by the arrow 10415) starting from the zone I 0412 (e.g. corresponding to the letter "f'') and ending at the zone 1041 l (e.g. corresponding to the letter "r") without passing over the zone 10414 corresponding to the letter "o". 

The advantage of a sweeping procedure on a sensitive pad over pressing/releasing action of conventional non-sensitive keys (e.g. keys of a conventional telephone keypad) is that . whe11 using the sweeping procedure, a user may lifts his finger from said sensitive surface only after finishing sweeping over the zones/keys corresponding to several (or all) of the letters of a word-part-of-a-word. Even if the user ends the speech of said portion before the end of the corresponding sweeping action, the system considers the entire corresponding sweeping action (e.g. from the time the user first touches a first zone/key of said surface till the tune the user lifts his finger from said surface), Touching/sweeping • and lifting the finger from said surface may also inform the system of the start point and endpoint of a corresponding speech (e.g. said speech is preferably approximately within said time limits. 

In conclusion, according to one embodiment of the invention, a trajectory of a sweeping interaction (e.g. corresponding to the words having at least two characters) with a surface having a predefined number of zones/keys responding to said interaction may comprise the following points wherein each of said points correspond to a letter of said word/part~ of-a-word: 
I) Starting point, corresponding to the first character of a word/part-of•a-word 2) Sweeping direction changing points (e.g. not obligatory, does not exist for the words having two characters only), usually corresponding to a middle character (if there exist any) of said word/part•of-a-word 

3) Ending point corresponding to an additional character (preferably, the last (preferably, pronounceable)) of said word/part-of-a.word Fig. 105 shows as an example, a trajectory of a sweeping action l 0505 corresponding to the word "bring", on a surface 10500 having four zones/keys 10501-10504. The starting point l 0506 informs the system that the first letter of said word is located on the zone/key l 0503. The other three points/angles 10507-10509 corresponding to the change of direction in the sweeping action. inform the system that said word comprises at least three more letters represented by the one of the characters assigned to the zones l 050 l, I 0504, and 10502. Preferably, the order of said letters in said word (e.g. "bring, in this example) corresponds to the order of said trajectory points. It is understood that said angles corresponding to the change of direction may be less accentuated and have formed such as a curved form. Fig. l 05a shows as an example, a sweeping trajectory (shown by the arrow J 0514 having a curved angle 105 l 5) corresponding to the word "time". In this 



example, the sweeping action has been provided according to the letters "t'' (e.g. 
presented by the key/zone I 0511), "i'', (e.g. presented by the key/zone 10512) and "m" 
( e.g. presented by the key/:zone l 0513). It is understood that the user speaks s~d word (e.g. '<ti.me", in this example) while sweeping. 

The tap~in~ and/or sweeping data entry system of the invention will significantly reduce 
the amb~~ty between a letter :in~ the :vords starting with said Jetter and having a similar 
pronunciation. Based on the pnnc1ples JUSt described, for example, to enter the letter "b" 
and the words/part-of-a-words, "be" and "bee", the folloVv'ing procedures may be ' ' considered: 

- to enter the letter "b", as shown in fig. l 06a, a user, as usual, may single 
press/touch (without sweeping) a sensitive zone/key (e.g. the zone/key I 0601 
in this example) corresponding to the letter "b" while pronouncing said letter. 

- to enter the word/part-of-a-word, "be", as shown in fig. 106b and described 
earlier, while pronouncing said word/part-of-a-word, a user may sweep on the 
sensitive surface 10610 starting from the zone I 0611 corresponding to the 
letter ''b" and passing/ending at the zone l 0612, corresponding to the letter 
"e" (e.g. or the corresponding phoneme that the letter •'e" represents. The 
arrow 10613 demonstrates the corresponding sweeping path/trajectory. 

- to enter the word/part-of-a-word "bee", as shown in fig. 106c and described 
earlier, while pronouncing said word/part-of-a-word, a user may sweep on the 
sensitive surface 10620 starting from the zone 10621 corresponding to the 
letter ''b", passing/sweeping on the zone 10622, corresponding to the (e.g. 
first) letter "e" or the corresponding phoneme that the letter "e" ,epresents, 
and changing sweeping direction on the same zone 1062.2, corresponding to 
the (e.g. second) letter "e" or the corresponding phoneme that the letter ''e" 
represents. Change of direction on a same zone/key may iuform the system 
that at ieast two letters of said word/part-of-a-word are located-on/assigned-to 
said zone/key and are located after the letter corresponding to the previous 
zone/key in said word/part-of-a-word. The arrow 10623 demonstrates the 
corresponding sweeping path. 

It must be noted that1 as shown, each change in sweeping direction may correspond to an 
additional corresponding letter in a word. Vi'hile sweeping from one zone to another, 
there user may pass over a zone that he is not intending to. The system may not consider 
said passage if, for example, either the passage trace is not substantial (e.g. see the 
sweeping trace 10624 in the zone/key 10625 of the fig. 106c), and/or there has been no 
angles (e.g. no change of direction) in s~id zone, etc. Also to reduce and/or eliminate the 
confusability, a traversing (e.g. neutral) zone such as the zone l 0626 may be considered. 

As mentioned before, the character by character data entry system of the invention and 
the word/portion-of-a-word by word/portion-of-a-word data entry system of the invention 
may be combined. For example, to write a word such as "stop", a user may enter it in two 
portions "s" and "top". To enter the letter "s", the user may (single) touch/press, the 
zone/key corresponding to the letter "s" while pronouncing said letter. Then, to enter the 
portion "top'\ while pronouncing said portion, the user may sweep (e.g. drag), for 



example, his finger over the corresponding zones/keys according t~ principles of the sweeping procedure of the invention as described. 

To reduce or eliminate the ambiguity of an accidental contact with a zone/key of a sensitive surface, in addition to touch sensitive feature another feature such as a click/heavier-pressure system (such as the system provided with the keys of a conventional mobile phone keypad) may be provided with each zone/key. In this case, for example, to enter a single symbol (e.g. according to the character by character data entry system of the invention) rather than a slight touching, the user may more strongly press a corresponding zone/key to enter said symbol. To proceed to the word/part-of-a-word by word/part-of-a-word data entry system of the invention, the user may use the sweeping procedures as described earlier, by sweeping, for example, his finger, slightly (e.g. using slight pressure) over the corresponding zones/keys. 

If a word/part-of-a-word contains letters represented on a single zone/key, while speaking said word/part-of-a-word, a user may sweep, for example, his finger over said zone/key, in several consecutive different directions (e.g. at lea.st one direction, and at most the number of directions equivalent to the number ofletters (n) constituting said word/part­of-a-word, minus one (e.g., n-1 directions)). For example, to enter the word, "you", as show in fig. 107a, a user may sweep his finger once (e.g. preferably, in a single straight/almost straight direction 10702) on the zone/key 10701 to inform the system that at least two letters of said word/part-of-a-word are assigned to said zone/key (according to one embodiment of the invention, entering a single character is represented by a tap over said zone/key). To enter the same word by providing more information to the system, as shown in fig. 107b, said user may sweep, for example, his finger, in two consecutive different directions 10712, 10713 (e.g. two straight/almost straight direction) on the zone/key l 0711 corresponding to at least three letters (e.g. in this example, all of the letters constituting the word ''you") of said a word/part-of-a-word, without removing (e.g. lifting) his finger from said zone/key. 

As mentioned, to enter a word/part-of-a-word, a user may speak said word/part-of-a-word and sweep an object such as his finger over at least part of the zones/keys representing the corresponding symbols (e.g. letters) of word/part-of-a-word. According to one embodiment of the invention, preferably, the user may sweep over the zone(s)/key(s) representing the first letter, at lea.st one of the middle letters (e.g. if exist any), and the last letter of said word/part-of-a-word. Preferably, the last letter considered to be swap may be the last letter corresponding to the last pronounceable phoneme in a word/part-of-a­word. For example, the last letter to be swap of the word, "write", may be considered as the letter "t'' (e.g. pronounceable) rather than the letter "e" (e.g. in this example, the letter "e" is not pronounced). It is understood that if desired, the user may sweep according to both letters "t" and ''e". 

According to another example, a user may sweep according to the first letter of a word/part-of-a-word and at least one of the remaining consonants of said word/part-of•a­word. For example, to enter the word "force", the user may sweep according to the letters "f', "r', and "c". 



To enter a word in at least two portions, according to one embodiment of the invention the user first sweeps (for example, by using his finger) on the zones/keys according to tile first portion while speaking said portion. He then, may lift (e.g. remove) his finger from the sensitive surface to inform the system that the entry of said ( e.g. in this example, first) potion has ended. The user then proceeds to entering the next portion (and so on) according to the same principles. At the end of the word, the user may provide an action such as pressing/touching a space key. 

To enter a word in at least two portions, according to another embodiment of the invention, the user first sweeps (for example, by using his finger) on the zones/keys according to the first portion while speaking it. He then, (without lifting/removing his finger from the sensitive surface) proceeds to entering the next portion (and so on) according to the same principles. At the end of the word, the user may lift (e.g. remove) his finger from the sensitive surface to inform the system that the entry of said whole word has ended. The user, then, may provide an action such as pressing/touching a space key. In this embodiment, as described, lifting the ftnger from the writing surface may correspond to the end of the entry of an entire word. Accordingly, a space character may automatically be provided before/after said word. 

lt is widerstood that, preferably, the order of sweeping zones/keys and, if necessary, different directions within said zones/keys may correspond to the order of the location of the corresponding letters in the corresponding word/part-of-a-word (e.g. from left to right, from right to left, from up to down, etc.). For example, while entering a word/portion-of-a-word in English language, a user may sweep on the zones/keys . corresponding and/or according to the letters situated from left to right in said word/portion-of-a-word. In another example, while entering a word/portion-of-a-word in for example, Arabic or Hebrew language, a user may sweep on the zones/keys corresponding and/or according to the letters situated from right to left in said word/portion-of-a-word. As mentioned and demonstrated before, it is understood that a user may sweep zones (and direction) either according/corresponding to all of the letters of said word/portion-of-a-word or according/corresponding to some of the letters of said word/portion-of-a-word. 

As mentioned before, pa.rt or all of the systems, methods, features, etc. described in this patent application and the patent application filed before by this inventor may be combined to provide different embodiments/products. For example, after entering a word portion by portion (e.g. by using the sweeping data entry of the invention), as described previously, to each entry of a portion, more than one related chain of letters may be selected by the system. In this case, as previously described, different assembly of said selections may be provided and compared to the words of a dictionary of words. If said assemblies correspond to more than one word of said dictionary then they may be presented to the user according to their frequency of use starting from the most frequent word to the least frequent word. This matter have been described in detail, previously:---- ---~· 
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The a~tom~tic spacing p~ocedures of the invention may also be applied to the data entry systems using the sweeping methods of the invention. 

As de.scribe~ before, different automatic spacing procedures may be considered and co~bmed.with the dat~ entry systems of the invention. According to one embodiment of the 1~vent1on (as ~e~cr:tbed before) each word/portion-of-a-word may have special spacing charactenstJ.cs such as the ones described hereunder: 

• a portion-of-a-word may be of a kind to, preferably as default be attached to the pr~vious word/potion-of-a-word (Examples, ''ing", "ment:., "tion", etc). • a portion-of-a-word may be of a kind, to preferably, be attached to the previous word/potion-of-a-word and may also require the next word/portion­of-a-~ord to be attached to it (e.g. "ma" in the word "infoanation") - a portion-of-a-word may be. an independently meaningful word that may not be attached to the previous word/potion-of-a-word As default, a space character before or after said word may automatically be provided, unless , for example, the user or the phrase context require it to be attached to said previous/next word/potion-of-a-word (e.g. ''for", "less'?-• single characters such as the letters, digits, punctuation marks, may be considered to be (e.g. as default) automatically attached to the previous/next word/potion-of-a-word, unless otherwise decided. 

According to one embodiment of the invention, based on the character-by-character data entry systems of the invention, the entry of a single character such as a letter may be • assigned to pressing/tapping a corresponding zone/key of a the touch-sensitive sutface combined with/without speech, and a word/portion-of-a-word entry may be assigned to speaking said word/portion-of~a-word while providing a single-direction sweeping action ( e.g. almost straight direction) on a zone/key to which the beginning character of said word is assigned. For example, to enter the letter "z", while pronouncing said letter, a user may press/touch (without sweeping) a key to which said letter "z" is assigned. To enter the word/portion-of-a-word ''zoo", while pronouncing said word/portion-of-a-word, a user :may sweep a zone/key to which said letter "z" (e.g. corresponding to the beginning letter of the word "zoo'') is assigned. This may permit to the system easily understand the user intention of either a character entry procedure or a word/portion-of-a-word entry • procedure. 

The described and/or shown, the data entry systems of the invention may provide many embodiments based on the principles described in patent applications filed by this inventor. Based on said principles and according to different embodiments of the invention, for examples, different keypads having different number of keys, and/or different key maps (e.g. different arrangement of symbols on a keYPad) may be considered. An electronic device may comprise more than one of said embodiments which may require some of said different keypads and/or different key maps. To permit providing said keypads and/or key maps within a same electronic device, physical and/or virtual keypads and/or key maps .tnay be provided. 



According to one embodiment of the invention, different keypads and/or key maps according to a current embodiment of the invention on an electronic device, may automatically, be provided on the display unit of said electronic device. A user, according to, for example, the needs or his preference may select an embodiment from a group of different embodiment existing within said electronic device. For this, a means such as a mode (e.g.) may be provided within said electronic device which may be used by said user for selecting one of said embodiments and accordingly a corresponding keypads and/or key-map. . 

According to another embodiment, for example, instead of using the display unit of an electronic device for printing a keypad and/or a key-map, the keys of a keypad of said device (for example, if said electronic device is a telephone, the keys of its keypad) niay be used to display different key maps on at Jest some of the keys of said keypad. For this purpose, said keys of said keypad may comprise electronically modifiable printing keycaps . 

. Still, according to another embodiment and by referring to the previous embodiment, instead of using a keypad having electronically modifiable printing keycaps, different hard key maps according to corresponding data entry embodiments may be provided and delivered with said electronic device. Fig. 108, shows as an example, an exchangeable (e.g. front) cover 10800 of a mobile phone, having a number of hollow holes (e.g. such as the hole 10801) corresponding to a physical keycap (usually made in rubber material by the manufacturers of the mobile phones) . With said mobile phone and the exchangeable cover, also different replaceable hard (e.g. physical) key maps (e.g. such as the key maps l 081 I-10813) corresponding to the relating embodiments of the invention, may be provided. After selecting a desired embodiment of the date entry system, a user may, manually, re_place a corresponding key map within said cover (and said phone) 

It is understood that instead of a single pad having different predefined zones, different predefined pads, touch and/or press-sensitive-keys, etc., corresponding to each of said zones may be provided. Also fingers of a user may be used to assign said groups of symbols and said sweeping movements to said fingers combined with touch sensitive surface(s) or any other finger recognition systems (such as optical reading) as described in this application and the applications filed before. It must be noted that for example, any kind of technology and interaction such as two levels of pressure may be used inste,ad of the sweeping data entry method of the invention, to provide the same results. Also any kind and number of objects such as keys may be used. These matters have already been described in this patent application, and previous patent applications filed by this inventor. • 

According to one embodiment of the invention, instead ofto few keys, the symbols and configuration of them (e.g. as described in different applications) may be assigned to other objects such as few fingers of a user and the user's manipulations of said fingers. Said fingers of said user may replace the keys of a keypad and said movements of said fingers may replace different modes such as single and/or double press, sweeping procedure, etc. Said fingers and said manipulations of said finger may be used with the 



user's behaviors such as voice and/or lip movements. Different recognition system for recognizing said objects (e.g. fingers, portions of fingers, fingerprint recognition systems, scanning systems, optical systems, etc.) and different recognition system for recognizing said behaviors (e.g. voice and/or lip recognition systems) may be used to provide the different embodiments of the invention as described before and may be described later. 
According to one embodiment of the invention and by referring to the embodiment of the system using four keys for data entry, instead of four keys, for finger of a user may be used to assign the symbols which were assigned to said keys. Also, for example, a means such as an optically recognition system and/or a sensitive surface may be user for recognizing the interactions/movements of said fingers. For example, to enter the letter "to'\ a user may tap (e.g. single tap) one of his fingers to which the letter "t" is assigned . on a surface while pronouncing said letter. Still based on the data entry systems of the invention, an addltional recognition means such as a voice recognition system may be used for recognizing the user's speech and helping the system to provide an accurate output. 

Thus, while there have been shown and described and pointed out fundamental novel features of the invention as applied to alternative embodiments thereof, it will be understood that various omissions and substitutions and changes in the form and details of the disclosed invention may be made by those skilled in the art without departing from the spirit of the invention. It is the intention, therefore, to be limited only as indicated by the scope of the claims appended hereto. It is to be understood that the drawings are not necessarily drawn to scale, but that they are merely conceptual in nature. For e:x:arnple, the features described in this application and the applications filed before may apply to all of the embodiments of the invention. Also an embodiment of the invention may be function separately or it may function combined with one or more other embodiments of the invention. Also, for example, if the system comprises enough memory and processing capabilities, a phrase recognition system may be used to select one of said selected word according to the corresponding phrase context. 



Use of Multi-directional button or trackball, for word/part-of-a-word data entzy 
Instead of using a touch sensitive surface/pad having few predefined zones/keys 
combined with the sweeping procedure of the invention for entering words/part-of-a­
words, other means such as a trackball, or a :multi-directional button having few (e.g. 
four) predefined pressing 2:ones/keys rnay be provided with the data entry system of the 
invention. The principles of such systems may be similar to the one described for said 
sweeping procedure, and other data entry systems of the invention. 

According to one embodiment of the invention, a trackball having rotating movements 
which may be oriented toward a group of predefined points/zones around said trackball, 
and wherein to each of said predefined points/zones, a group of symbols according to the 
data entry systems of the invention may be assigned, may be used with the data entry 
system of the invention. As mentioned, the principles of said system may be similar to 
those described for the sweeping procedure using a touch sensitive surface/pad having 
few predefined zones/keys. The difference between the two systems is that, here, the 
trackball replaces said touch sensitive surface/pad, and the rotating movements of said 
trackball toward.s said predefined pojnts/zones replace the sweeping/pressing action on 
said predefined zones/keys of said touch sensitive surface/pad, All of the descriptions of 
the data entry systems of the invention using the sweeping procedures on a. touch 
sensitive surface/pad having few predefined zones/keys as described before, may be 
applied to said data entry system using said trackball. Fig. 109a, shows as example, a 
trackball system 10900, that may be rotated towards four predefined zones 10901-10904, 
wherein to each of said zones a predefined group of symbols such as alphanumerical 
characters, words, part-of-a-words, etc., according to different data entry systems of the 
invention as described in this application and the previous applications filed by this 
inventor, may be assigned and used with the principles of the pressing/sweeping 
combined with speaking/not-speaking data entry systems of the invention. For a correct 
functionality of said trackball, said zones may be printed on a display unit, and said 
trackball may manipulate a pointer on said display unit and said zones. According to 
another method, said trackball may position in a predefined position, before and after 
each usage. the center of said trackball may be marked by a point sign 10905. To enter a 
symbol a user may at first put hid finger (e.g. thumb) on said point and the start moving 
in direction(s) according to a the symbol to be entered. 

With continuous reference to the current embodiment, as shown in fig. l 09b, for example, 
in order to enter the word/part-of-a-word "ram", the user may rotate the trackball 10910 
towards the zones 10911, 10912, and I 0913, corresponding to the characters, ''r", ''a'\ and 
"m", and preferably, simultaneously, speak the word/part-of-a-word, "ram". 

According to another embodiment of the invention, a multi-directional button having few 
( e.g. four) predefined pressing zones/keys, and wherein to each of said zones/keys a group 
of symbols according to the data entry systems of the invention is assigned, may be used 
with the data entry system of the invention. Said multi-directional button may provide two 
type of information to the data entry system of the.invention. A first information 
corresponding to a pressing action on said button, and a second information corresponding 
to the key/zone of said button wherein said pressing action is applied. A user may, either 



press on a single zone/key of said button corresponding to ( e.g. first character ~f) said 

symbol, and speak/not-speak said symbol, or he may press on a zone/key o~ said button 

corresponding to a first character of said symbol, and sweep his finger on different 

zones/keys of said button (e.g. as described for sweeping embodiments, for providing more 

infomiation about the characters constituting said symbol, when said symbols comprises 

more that one character) while continuously keeping said key in pressing position, and 

preferably, simultaneously, speak said symbol. At the end of the entry procedure of said 

symbol, the user may release said continuous pressing action on said key. As mentioned, 

the principles of this embodiment the invention may be similar to those described for the 

sweeping procedure using a touch sensitive swface/pad having few predefined zones/keys. 

The difference between the two systems is that, here, the multi-directional button replaces 

said touch sensitive surface/pad, and single/continuous pressing actions on said predefined 

zones/keys of said multi-directional button replace the sweeping/pressing actions of said 

predefined zones/keys of said sensitive surface/pad. All of the descriptions of the data entry 

system of the invention using the sweeping procedures on a touch sensitive surface/pad 

having few predefined zones/keys as described before, may be applied to the current data 

entry system of the invention using said multi-directional button. Fig. 109c, shows as an 

example, a multi-directional button 10920, as described here, wherein said button 

comprises four predefined zones/keys 10921-10924, wherein to each of said zones/keys a 

predefined group of symbols such as alphanumerical characters, words, part-of-a-words, 

etc., according to different data entry systems of the invention (as described in this 

application and the previous applications filed by this inventor) may be assigned and used 

with the principles of the press and speak data entry system of the invention. 

A Computing/Communication Device Having Multiple User~Interfaces 

According to one embodiment of the invention, a computing communication device such as 

the one described earlier in this application and shown as example in several drawings such 

as Figs 95a-95k, may comprise a keypad in one side of it, for at least dialing phone 

numbers. Said keypad may be a standard telephone-type keypad. Fig 11 0a shows a mobile 

communication device 11000 comprising a data/text entry system of the invention using 

few keys (here, arranged in two rows 11001-11002), as described before, along with a 

relating display unit 11003. In order to, discretely, dial a number, a telephone-type keypad 

located another side of said device may be considered. Fig. 11 Ob shows the backside of 

said device 11000 wherein a telephone-type keypad 11011 is integrated within it. A user 

may use the keypad 11011 to for example, conventionally, dial a number, or provide other 

telephone functionalities such as selecting menus. Other telephone function keys such as 

send/end keys 11012-11013, may also be provided at said side. A display unit 11014, 

disposed separately from the display unit of said data/text entry system, may also be 

provided at this side to print the telephony operations such as dialing or receiving numbers. 

A pointing device 11015 being related to the data/text entry system of the invention . 

implemented within said device (as described earlier), may also be integrated at this side. 

A Computing/Communication Device Equipped With Handwriting Data Entry System· 

According to one embodiment of the invention, in addition to the data entry system of the 

invention, a computing and/or communication device of the invention may comprise a 

handwriting recognition system for at least dialing a telephone number. Said handwriting 



system may be a handwriting system based on the recognition of the sounds/vibrations of a 
writing tip of a device on a writing surface. This matter has been described in detail in a PCT 
application titled "Stylus Computer", which has been filed on December 26th, 2001. A data 
entry based on a handwriting recognition system is slow. On the other hand said data entry is 
discrete. A handwriting recognition system may, preferably, be used for short discrete data 
entry tasks in devices comprising the press and speak data entry system of the invention. 
Fig. 111 a shows a computing and or communication device 11100 such as the one described 
earlier and shown as e~am.ple in several drawings such as Figs 95a-95k. In this example, said 
device uses six keys 11101-11106 wherein, as described earlier, to four of said keys 11102-
11105 (2 at each end), at least the alphanumerical characters of a language may be assigned. 
The two other keys 11101 and 11106, may comprise other symbols such as, at least, some of 
the punctuation marks, and/or functions (e.g. for editing a text), 

As described before, the data entry system of the invention using few keys is a very quick 
and accurate system. In some conditions, generally, when requiring a short effort such as 
dialing a telephone number, a user may prefer to use a discrete data entry system. Usually, a 
handwriting data entry system requires a touch-sensitive surface (e.g. display/pad) not being 
very small. It also requires a pen for writing on said surface. The handwriting data entry and 
recognition system invented by this inventor, generally, does not require said sensitive • 
swface and said pen. It may be implemented within any device, and may be non-replaceable 
by other handwriting recognition systems in devices having a small size. • 

With continuous reference to Fig. 111 a, the handVvriting recognition system invented by this 
inventor, may be implemented within said device 11100. For this purpose, a writing tip 
11107 may be provided at, for example, one end of said device. Other features such as at 
least a microphone, as required by said handwriting recognition system, may be implemented 
within said device .11100. A user, at bis/her convenience, may use said data entry systems, 
separately and/or combined with each other. For example, said user may dial a number by 
using the handwriting data entry system, only. Ori the other hand, said user may vmte a text 
by using the press and speak data entry system of the invention. Said systems may also be 
combined during a data entry such as writing a text. For example, during writing a text, a 
user may write part of said text by using the press and speak data entry systems of the 
invention and switch to a handwriting data entry system (e.g. in this example, said 
handwriting system using vmting sounds/vibrations, as invented by this inventor). The user 
may switch from one data entry system to another by, either, writing with the pen tip on a 
surface, or speaking/not-speaking and pressing corresponding keys. 

As mentioned previously, it is understood that different key arrangements and different 
configurations of symbols assigned to said keys may be considered with the different 
embodiments based on the press and speak/not-speak data entry systems of the invention. Fig. 
111 b, shows as an example, according to another embodiment of the invention, a device 11110 
resembling to the device 11100 of the fig. 111 a, with the difference that, here, the data entry 
system of the inventions may use four keys at each side 11111, 11112 (one additional key at 
each side, wherein to each of said additional keys a group of symbols such as punctuation 
mark characters and/or functions may be assigned). Having additional keys may help to 
consider more symbols within the data entry system of the invention. It also may help to 



provide better input accuracy by assigning some of the symbols ass_igned to other keys, to said 
additional keys, resulting to assign less symbols to the keys used wtth the system. 

According to another embodiment of the invention, for easily distinguishing between a 
character by character data entry system of the invention, and a word/part-of-a-word data 
entry system of the invention, the alphabetical characters may be assigned to a group of keys 
different from another group of keys to which the words/part-of-a-words are assigned. This 
may significantly enhance the accuracy of the data entry. Fig. 11 lc, shows as an example, 
a device 11120 resembling to the device 11110 of the fig. 111 b, having two sets of four keys 
(2x2) at each side. In this example, the keys 11121-11124 may, accordingly, correspond to 
alphabetical characters printed on said keys, and the keys 11125-11128 may, accordingly, 
correspond to words/part-of-a-words starting with the characters printed on said keys. For 
example, for entering a single letter such as the letter "t", a user may press the key 11121 
and speak said letter. Also for example, for entering a part-of-a-word "til", a user may 
press the key 11125 and speak said part-of-a-word. 

It is understood that, as described and shown previously, said keys in their mangement1 

may be separately disposed from said electronic device, fro example, within one or more 
keypads wherein said keypads may, wirelessly or by wires, be connected to said electronic 
device. 

It must be noted, that, as shown in the figs. 11 la-l l lc, and the figs. 95b-95d, according to 
one embodiment of the invention, the data entry system of the invention niay have the shape 
of a stylus. Also, as mentioned before, a stylus shapes computer/communication device and 
its features have been invented and described in a PCT application titled "Stylus Computer", 
which has been filed on December 26th, 200 l. The stylus-shaped device of this invention 
may comprise some, or all, of the features and applications of said "Stylus Computer" PCT 
patent application. For example, the stylus-shaped device of this invention may be a cylinder­
shaped device, having a display unit covering its surface. Also, for example, the stylus­
shaped device of this invention may comprise a point and clicking device and a handwriting 
recognition system similar to that of said "stylus computer" PCT. 

According to one embodiment of the invention, the stylus-shaped device of this invention, 
may comprise attachment means to attach said device to a user, by attaching it, for example, 
to its cloth or it's ear. Fig. 111 d shows as an example, the backside of an electronic device 
such as the device 11100 of the fig. 111 a. As shown, an attachment means, 11131 may be 
provided within said device for attaching it to a user's pocket or a user's ear. Also a speaker 
11132 may be provided within said attachment means for providing said speaker closed to 
the cavity of said user's ear. 

With continuous reference to the current embodiment, as shown in fig. 11 le, as an example, 
said device 11140 may also be attached to a user's ear to permit hands-free conversation, 
while, for example, said user is walking or driving. The stylus-shaped of said device 11140 
and the locations of said microphone 11141 and said speaker 11142 within said device and 
its attachment means 11143, respectivly, may permit to said microphone and said speaker, to 



be near the user's mouse and ear, respectively. It is understood that said microphone, 
speaker, or attachment means may be located in any other locations within said device. 

A standalone-data entry unit of the invention having few keys, to comprise a display unit 
According to one embodiment of the invention, a standalone data entry unit of the invention 
having at least few keys, as described and shown in figs 103a-103j, may comprise a display 
unit and connected to a corresponding electronic device. Fig. 112a shows as an example, a 
standalone data entry unit 11200 based on the principles described earlier which comprises 
a display unit 11201. The advantage of having a display within said unit (specially, when 
said unit is carried as a pendent) is that, for example, a user may, insert said electronic device 
(e.g. a mobile phone), in for example, his pocket, and use said data entry unit for entering/ 
receiving data via said device. By being connected to said device, a user may see the data 
that he enters (e.g. a sending SMS) or receives (e.g. an incoming SMS), by seeing it on the 
display unit of said data entry unit. It is understood that said display unit may be of any kind 
and may be disposed within said unit according to different systems. For example, as shown 

• in Fig. 112b, a display unit 11211 of a standalone data entry unit of the invention 11200 may 
be disposed with.in an interior side of a cover 11212 of said data entry unit. It is understood 
that a standalone data entry unit of the invention may comprise some, or all of the features 
(e.g. such as an embedded microphone), as described earlier in the corresponding 
embodiments. 

As described earlier, the data entry system of the invention using few keys may be 
implemented within any device such as a PDA or a Tablet PC,. Fig. 113a shows as an 
example, an electronic device such as a Tablet PC device 11300 comprising the data entry 
system of the invention using few key. A key arrangement and symbol assignment based on 
the principles of the data entry systems of the invention may have been provided within said 
device. In this example, said tablet PC 11300 may comprise four keys 11301-11304 to 
which, at least, alphanumerical characters may be assigned. In addition to said four keys, said 
device may comprise additional keys such as the keys 11305-11306, to which symbols such 
as, at least, punctuation marks and functions may be assigned. The data entry system of the 
invention, the key arrangements, and the assignment of symbols to said keys has already 
been described in detail. Same keys, or additional keys provided within said device, may be 
used in combination with a pointing device being integrated, for example, within the 
backside of said device. This matter has already been described in detail in different patent 
applications filed by this inventor. Said Tablet PC may comprise other keys 11307 for other 
purposes such as on/off functions, etc. Fig. 113b shows as an example, the backside of the 
tablet PC 113 00 of the fig. 113a. As shown, for better stability during, for example, a data 
entry, said tablet PC may comprise one or more handling means 11311-11°312 to be used by a 
user while for example, entering data. It is understood that said handles may be of any kind 
and may be placed at any location (e.g. at different sides) within said device. As mentioned 
before, said device may comprise a pointing and clicking system, wherein at least the 
pointing unit 11313 of said system may be located within the backside of said device. It is 
understood that any kind of microphone such as a built-in microphone or a separate 
wired/wireless microphone may be used to perceive the user's speech during the data entry. 
These matters have already been described in detail. Also a standalone data entry unit of the 
invention may be used with said electronic device. 



Also, the data entry system of the invention using few keys may be used in many 
environments such as automotive, simulation, or game environments. According to one 
embodiment of the invention, the keys of said system may be positioned within a vehicle 
such as a car. Fig. 113c shows a steering wheel 11320 of a vehicle comprising few keys, (in 
this example, arranged on opposite sides 11321-11322 on said steering wheel 11320) which 
are used wtth a data entry system of the invention. The data entry system of the invention, the 
key arrangements, and the assignment of symbols to said keys has already been described in 
detail. As shown here, a user may enter data such as text while driving. For this purpose, 
while holding said steering wheel 11320 with his hands, for example, during driving, a driver 
may use the press and speak data entry system of the invention by pressing said keys and 
speaking/not-speaking accordingly. It is understood that any kind of microphone such as a 
built-in microphone or a wired/wireless microphone such as a Bluetooth microphone may be 
used to perceive the user's speech during the data entry. Also any key arrangement and 
symbol assignment to said keys may be considered in any location within any kind of vehicle 
such as an aircraft. 

As mentioned before, the great advantage of the data entry system of the invention, in 
general, and the data entry system of the invention using few keys, in particular (e.g. wherein 
the alphanumerical characters are assigned to four keys arranged in two pairs of adjacent· 
keys, and wherein a user may position each of his two thumbs on each of said pair of keys to 
press one of said keys), is in that a user may provide a quick and accurate data entry without 
the necessity of looking (frequently) at neither the keys, nor at the display unit. 

It is understood that in the environments (e.g. darkness) and situations (e.g. while driving) 
that looking at a corresponding display for input verification is not possible/permitted, an 
informing system may be used to infonn the user of one or more last symbols/phrases that 
were entered. Said system may be a text-to-speech TTS system wherein the system speaks 
said symbols as they were recognized by the data entry system of the invention. The user 
may be required to confirm said recognized symbols, by for example, not providing any 
action. Also for example, if the recognized symbol is an erroneous symbol, the user may 
provide a predefined action such as using a delete key for erasing said symbol. He then may 
repeat the entry of said symbol. 

Networking Implementation 
As mentioned in the previously filed patent applications relating to the data entry systems of 
the invention, the data entry system of the invention may be implemented within a 
networking system such as a local area networking system comprising client tenninals 
connected to a server/main-computer. According to one embodiment of the invention, in said 
networking system, said terminals, generally, may be, either small devices with no 
processing capabilities, or devices with at most limited processing capabilities. In contrast, 
the server computer may have powerful processing capabilities. In this case the server 
computer may process information transmitted to it by a terminal of said networking system. 
By using a terminal, a user, may, according to the principles of the data entry system of the 
invention, input information (e.g. key press, speech) concerning the entry of a symbol to said 
server. After processing said information and recognizing a corresponding symbol, the server 

, .. 



computer may transmit the result to the display unit of said terminal. It is unde;stood_ that 
said terminal may comprise all of the features of the data entry systems of the mvent1on 
(e.g. such as key arrangements, symbols assigned to said keys, at least a microphone, a 
camera, etc.), necessary for inputting and transmitting said information to said server 
computes. Fig. 114 shows as an example, terminals/data entry units 11401 • 11406 connected 
to a central server/computer 11400, wherein the results of part of different data/text entered 
by different data entry units/terminals are printed on the corresponding displays. 

· • --- - - The above-mentioned embodiment may be used in many environments such as in an airline 
aircraft. In the recent passenger aircrafts, each passenger seat comprises a remote control unit 
having limited number of keys which is connected to a display unit usually installed in front 
of said seat (e.g. usually situated at the backside of the front seat). Said remote controls may 
be combined with a built-in or separate microphone, and may be connected to a server/main 
computer in said aircraft. Instead of said remote control, other personal computing or data 
entry devices may be used by connecting them to said server/main computer (e.g. via a USB 
port installed within said seat). As mentioned, said device may, for example, be a data entry 
unit of the invention, a PDA, a mobile phone, or even a notebook, etc. This may become the 
most attractive entertainment service supplied by airlines to their passenger during a flight. 
Passengers may edit letters, send messages, use the internet, or chat with other passengers in 
said aircraft. A similar system may be implemented within a networking system of 
organizations, or businesses (e.g. the point-of-sales of chain stores), wherein data entry units 
comprising necessary features (e.g. keys, microphone) for inputting data/text based on the 
data entry syste1ns of the invention, may be used in connection with a server computer. The 
above-mentioned data/text entry system of the invention permits a quick and accurate data 
entry system through terminal equipments, generally, with no processing capabilities, or, at 
most, having limited processing capabilities. 

The data entry system of the invention using few keys (e.g. including four keys, wherein at 
least the alphabetical characters are assigned to said keys), may be useful in many 
circumstances. As mentioned before, instead of using keys, a user may use, for example, his 
face/head/eyes movements combined with his voice for a data/text entry based on the 
principles of the data entry systems of the invention. According to one embodiment of the 
invention, for this purpose, instead of being assigned to few key, symbols (e.g. at least, the 
alphanumerical characters of a language) as described in this application and previous 
applications, may be assigned to the movements of, for example, a user's head in, for 
example, four directions (e.g. left, right, forwardi backward). The symbol configuration 
assignments may be the same as described for the keys. For example, if the letters "Q", "W'', 
"E", "R", "T", and "Y", are assigned to the movement of the user's head to the left, for 
entering the letter "t", a user may move his head to the left and say ''T". Same principles 
may be assigned to the movements of a use's eye (e.g. left, right, up, down). By referring to 
the last mentioned example, for entering the letter "T", a user may move his eye to the left 
and say "T". The head, eye, face, etc., movements may be detected by means such as a 
camera or sen_sors provided on the user's body. 

The above-mentioned embodiments, which do not use keys, may be useful for data entry by 
people having limited motor-capabilities. For example, a blind person, may use the 



movements of his/her head combined with his voice, and a person who is not be able to use 
his fingers for pressing keys, may use his eye/head movements combined with his voice . 

According to another embodiment of the invention, as mentioned before, instead of assigning 
the symbols to few keys, said symbols may be assigned to the movements of a user's fingers. 
As an ex.ample, Fig. 1151 shows a user's hands 11500 wherein to four fingers 11501-11504 
(e.g. two fingers in each hand) of said user's hands a con.figuration of symbols based on the 
configuration of symbols assigned to few key of the invention, may be assigned. For example, 
to a predefined movement or gesture of the finger 11501, the letters "Q", "W1', "E", "R", "T", 
and "Y", (or words/part-of-a-words, starting with said letters), may be assigned. As an example, 
said movement may be moving said finger downward. Also, for example, for entering the 
letter "T", a user may move the finger 11501 downward, and, preferably, simultaneously, 
say "T''. It is understood that any configuration of symbols may be considered and assigned to 
any number of a user's finger, based on the principles of the data entry systems of the invention 
as described in this application and the applications filed before. • 

With the continuous description of the above-mentioned embodiment, many systems may 
be considered for detecting the movements/gestures of said user's fingers. For example, the 
movements of a user's finger may be detected by a position of said finger relative to another 
finger. According to one method, as shown in fig. 115, sensors 11505~1 l 506 (e.g., here, in 
form ofrings) may be provided with the fingers 11501-11502, used for data entry. According 
to one embodiment, a movement of a user's finger may be recognized based on for example, 
vibrations perceived by said sensors based on the friction of said adjacent rings 11505-11506 
(e.g. it is understood that the surface of said rings may be such that the friction vibrations of a 
downward movement and an upward movement of said finger, may be different). 

According to another method, sensors 11507, 11508, may be mom1ted-on (ing-type means, 
and wherein positions of said sensors relating to each other, may define the movement of a 
finger. 

It is understood that finger movement/gesture detecting means, described here, are only 
described as examples. Other detecting means such as optical detecting means may be 
considered. 

Word Categories 
According to one embodiment of the invention, the word/part-of-a-word level data entry 
system of the invention may be used in predefined environments, such as a medical or a 
juridical environment. In this case, instead of using a large database of words/part-of-a-words 
with said system, limited database of words/part-of-a-words relating to said environment may 
be considered. This will significantly augment the accuracy and speed of the system. Out-of­
said-database words/part-of-a-words may be entered, character by character. 

A mode key for temporary character by character data entry 
According to ooe embodiment of the invention, in the data entry system of the invention 
combining character by character data/text entry and word/part-of~a-word data entry, a 
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predefined key may be used to inform the system that, temporarily, a user is entering single 

~haracters. For example, during a text entry, a user, may enter a portion of a text according 

to principles of the word/part-of-a-word data entry system of the invention, by not pressing 

said predefined key. The system, in this case, may not consider the letters assigned to the 

keys that said user presses. The system, may only consider the words/part-of-a-words 

assigned to said key presses. If said predefined key is pressed simultaneously with other 

key presses relating to said text entry, then the system may only considers the single letters 

assigned to said key presses, and ignores the word/part-of-a-word data entry assigned to said 

key presses. 

Phrase entry 
According to another embodiment of the invention, as mentioned before, the data entry 

system of the invention may comprise a phrases-level text entry system. For example, after 

entering a whole phrase, by for example, using the data entry system of the invention 

combining character by character data/text entry and/or word/part-of-a-word data entry 

system of the invention, the system may analyze the recognized words of said phrase, and 

based on the linguistically characteristics/models of said language and/or the sense of said 

phrase, the system may correct, add, or replace some of the words of said phrase to provide 

an error-free phrase. For example, if a user enters the phrase "let's meet at noon", and the 

recognized words are "lets meet at noon'', by analyzing said phrase, the system may replace 

the word "lets", by the word "let's" and provide the phrase "let's meet at noon". The 

advantage of this embodiment is that because the data entry system of the invention is a 

highly accurate system, the user may not have to worry about correcting few errors occurred 

during the entry of a phrase. The system may, automatically, correct said errors. It is 

understood that some symbols such as".", or a return command, provided at the end of a 

phrase, may inform the system about the ending point of said phrase. 

Thus, while there have been shown and described and pointed out fundamental 

novel features of the invention as applied to alternative embodiments thereof, it will be 

understood that various omissions and substitutions and changes in the form and details 

of the di~closed invention may be made by those skilled in the art without departing from 

the spirit of the invention. It is the intention, therefore, to be limited only as indicated by 

the scope of the claims appended hereto. It is to be understood that the drawings are not 

necessarily drawn to scale, but that they are merely conceptual in nature. For example, 

the features described in this application and the applications filed before may apply to 

all of the embodiments of the invention. Also an embodiment of the invention may be 

function separately or it may function combined with one or more other embodiments of 

the invention. Also, for example, if the system comprises enough memory and 

processing capabilities, a phrase recognition system may be used to select one of 

selected word according to the corresponding phrase context. 
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Dictionary 
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Enter 36837 Enter " 

" " " " 

Trying 879464 Triing u 

Tea 832 Te #n+k 
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Zen 936 Zen #n+j 
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Speech/phonemes Characters sets having words having syllables 

at the beginning of pronunciation similar with starting 

a syllable in a word to the phonemes set of A characters sets of B 

ta ta, 
tap, tango 

tli ta, tai, talce, tailor 

ta tas, 
taste 

to ta,tau talk, taupe 

top top 
Top 

I te te 
tent 

I ti ti 
tilt 

tip tip tipp~t 

tr ti, tie, ty . re-tire ("ti" in the beginning of the 

middle syllable), tiebreak, type 

te t, tee, tea, ty t, teeth, team, security 
.. 

taa to, too, two to, tooth, two 

trr tri, trv tried, re-trv 

' thi thi. thir, thirst thin, thirst, thirst 

I thra thro throw 

I inf!. j in 
tzyin_g 

., 
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Consonant W rd Number of 
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r 
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ch 

Key Pre sses 

thir-s-t 3 
ta-riff 2 .,,,-·· 
tab-I et .,.2---✓ 

s-ta-ble ~-· 3 
s-tai,p/,.,... 2 

te-nan-t 
tem-pe-ra-ture 
tea-bag 
teach-ing 
mu1-ti-tude 
un-til 
to-ma-to 
tor-na-do 
s-tu-dy 
s-tuff/s-tuf-f 
to 
un-der-s tood • 
tune/tu-ne 

u-ni-ve.r-sal 
use/u-se 
un-der 

3 
4 
2 
2 
3-4 
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3 
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1 
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Phoneme-Set Consonant Vowel Word· Number of Key Pressees 

T - t thi-r-s-t 4 

ta t a ta-ri-f-f. 4 

ta t a s-~-b-Je 4 

te t e te-na-n-t 4 

te, t e tea-ba-g 3 

ti t ' i mu-1-ti-tu-de 5 

to t 0 to-ma-to 3 

tu t u s-tu-dy 3 

too t oB to 1 

tyBB t yoo tu-ne 2 

u \)c,L.1(./ c ;;.--~.~ 1 .1., t · -yooz yoo u-se 2 

un, um, ul, .... u n un-de-r 3 

V -Similar principles as for "T" 
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