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Title: 

Specification: 

A MICROPHONE FOR DATA ENTRY 

USING INTEGRATED KEYPAD SYSTEMS 

The invention described hereafter relates to method of configuration 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 of an 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: 

20 

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

finger recognition system) 

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

presses with short time interval) on a key. 

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 each of said interactions or to any combination of them with the keys 

of the keypad, a group of symbols on said keypad may be assigned. For example, 

the symbols shown 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 IO I, the symbols "DEF3 ."maybe 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 slight press (or a touch) on the key 101, could select the 

symbols configured on the top side of said key, and a heavier pressure on the 

same key, could select the symbols configured on the bottom side of said key. 

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

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

For example, if a 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 said key. For this purpose a voice/speech 

20 recognition systems is used. 

If the user does not speak, a predefined symbol among those candidated 

symbols, may be selected as default. In this example, the punctuation"," shown 
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in a box 103 is selected. To select one of the other candidated symbols, for 

example the letter "B", the user may speak said letter. 

In the same example, if the user presses heavily the key I 02, then the 

symbols"[","]", and"'"' may be candidated. As described above, if the user does 

5 not speak, a predefined symbol 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"]", 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 color), and/or any predefined 

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

said symbol. For example, if the user says "left", then the character"[" is 

selected. If the user says "right", then the character "]" is selected. 

Of course, instead of using a voice/speech, a behavior of a user combined 

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

key 102 heavily and swipe his finger towards a desired symbol. 

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

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

a standard telephone keypad having push-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 candidated by the system. For 

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

",", "["," ", and"]" are canditated. 
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In this example, if the user does not speak, the system may select a 

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

Still in the same example, to select a desired symbol among the said 

candidates, the user may either speak a desired symbol, or for example, speak a 

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

• said key, or any other appellation as described before. 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 it. In other hand, for example, one of the symbols 

configured on the bottom side of the key, (e.g."["," ",or"]") 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 for example, "left", "middle, or "right". For 

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

As mentioned, the keys the keypad of fig. I, may respond to at least 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 on said key. 

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

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

(e.g. speaking, not speaking) combined with said key interactions, 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 this 

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

will be described hereafter. 
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According to one embodiment, as shown in fig. 3, a number of symbols 

( e.g. symbols on a computer keyboard) are physically divided into at least two 

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

frequency of use, familiarity of the user with existing arrangement of some 

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

follow: 

First group assigned to a first type of interaction with a ~~ys 

10 a) A first subgroup using voice/speech 

Digits O ~ 9, and letters A-Z may be placed on the keys of a keypad 

according to standard configuration and assigned to a first type of interaction 

( e.g. a first level of pressure) with said keys. 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 corresponding keys. Therefor, for faster and easier data entry, they preferably 

may be assigned to a same type of interaction with the keys of a keypad. 

b) A second subgroup not using voice/speech 
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At least part of the other symbols ( e.g. punctuation, 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 

5 be selected by only said interaction with corresponding key without the use of 

speech/voice. In fig. 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 

10 interacting 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 not to speak them. 

15 

At least a second group assigned to at least a second type of interaction with 

at least one key 

At least part of the remaining symbols 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 voice/speech 

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 

simultaneously, a portion of a finger by which the key is touched, etc.) with 

said keys. 

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

5 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 

interacting 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 least part of remaining symbols may also 

be assigned to said second type of interaction 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 of the keys. Said symbols may be selected by 

said second type of interaction with a corresponding key and use of voice/speech 

in different manners such as: 

20 - the symbols being selected by naturally pronouncing their appellation 

- the symbols being selected by naturally 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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10 

of interaction, this is only an example), by saying for example, "left, right, 

open, close, etc." 

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

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

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

relative to each other on said key. Of course they be selected by using 

other speech such a pronouncing them. 

e) Others 

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

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

assigned to said second type of interaction (with or without using speech), or be 

assigned to another kind of interaction such as pressing two keys simultaneously, 

triple.tagging on corresponding key(s), using a switch to enter to another mode, 

IS etc. 

More considerations to enhance the keypad and the use of it 

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 first level of pressure, a single tap, 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 311, 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 added on said keys and be assigned to said 

first type of interaction. for example, a user can select the character"(" by using a 

first type of interaction with 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 and say for example, "right" 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 first type of interaction does not 

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

10 similar degree of accuracy as for the other keys. 

15 

Also, some symbols may be used in 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 keys) and be assigned to a first and/or to a second 

type of interaction with corresponding key( s ). 

Fig.3, illustrates 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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First group- Letters A-Z and digits 0-9 are the symbols which are very 

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

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

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

5 same type of interaction (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 text, 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 data. Each key 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 distinction, they are 

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

15 keys. 

Mode2 

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 boxes. Said 



symbols comprise characters, punctuations, functions, etc., which are less 

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, right", or "blue, red" etc.). 

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

default), or the candidated symbols to be selected by a user behavior such as 

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

system. 

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

symbols on the top of said key among those symbols situated on said key. If the 

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

20 voice among said selected symbols. This procedure of reducing the number of 

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

used to have a data entry with high accuracy through a keypad having a limited 
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number of keys. The reducing procedure 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 on the top side of said keys) requiring voice interaction and 

5 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 requires 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 

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

said symbols may also been assigned to said first type of interaction with said 

keys. The total 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 

15 fafilitate its use by a user. For example, "-"and"_","'"' and""', or";" and":" 

m~ be configured as default symbols on a same key 411, or on two neighboring 

keys 415,416. Also "Sp" and" "(e.g. Tab), may also 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 
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(including speech if needed) may be selected and repeated until the key is 

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 said interaction is selected and repeated until the user releases said 

5 key. To enter the 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 

such as"#" and "*", may be placed on said keys according to a standard 

Io telephone keypad configuration. 

Additional keys separately disposed from the keys of said keypad may be 

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

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

disposed from the keys of the keypad 600. A single key 601, may be assigned to 

15 all directions 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-directional 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, 

right, 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 twelve keys of a standard 
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telephone keypad, additional function keys such as menu key, or on/of key etc., 

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 

5 freed spaces may permit a better accuracy of voice recognition system and/or a 

more user friendly configuration of the symbols on the 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 of the 

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

10 be considered. For example, a key 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 same keypad may respond to a single or double 

15 tap on it. 

20 

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

keypads. 

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

full text 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. • 
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This will have a great impact on telecommunication market permitting to 

enhance many applications and methods already in use. Some of them are listed 

hereafter. 

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

5 used for inputting a desired symbol. 

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

to input a desired symbol such as a letter without other interaction such as 

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

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

10 them. 

15 

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 Repeating of Symbols 

Different methods may be used to correct an erroneously entered symbol. 

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

key and speak said desired symbol configured 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: 

15 
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10 

a) recognizes an erroneously entered symbol before entering a next 

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

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

hereafter; 

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

symbol, he first may navigate in the text by corresponding 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 it. He, then, 

proceeds to a correction procedure explained hereafter; 

After positioning the cursor after said erroneous symbol, next to it, 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 key, wherein either its appellation or its 

position appellation corresponds to next highest probability corresponding to said 

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

procedure of re-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 
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system may first proceed to select a symbol among those belonging to the same 

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

erroneous symbol. If none of those symbols is accepted by the user, then the 

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

5 pressure level on said key. 

Fig. 7B, shows a flowchart corresponding to an embodiment of a method 

of correction. If for any reason a user wants to correct an already entered symbol, 

he may enter this correction procedure. 

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

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

the to-be-replaced symbol 3020, 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 to-be-replaced 

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

15 system proceeds to steps 3020 and 3030, and acts accordingly as described 

before, and exits 3110. 

20 

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

symbol 3040, and the replacing symbol does require speech 3060, two 

possibilities are considered: 

a) the cursor is not situated after the 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; 
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b) the cursor is situated after the to-be-replaced symbol 3070 (e.g. the 

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

case the user proceeds to next step 3090; 

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 

1 o selected) 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, first delete said 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 entry (e.g. for words contained in a data base) and character 

level entry. Therefore the correction procedure described above, may also be 

applied for a word level data entry. 
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For example, to enter a word a user may speak said word and press the 

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

having closed pronunciation and similar key presses, the recognition system 

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

5 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. 

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

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

desired word by character by character 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. For this purpose and for avoiding the 

15 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 cursor. 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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replaced word contains a punctuation mark ( e.g. "." "?" "," etc.), the cursor may 

be replaced after an space after the punctuation 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 solution is that after the 

Io cursor is positioned in a location in a text, after a laps of time ( for example two 

seconds) no correction of the last word or character 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 cursor (at least one move to any 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 before said laps of time is expired. 

20 

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 
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without interruption. After a predefined 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. 

10 

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 said 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 than one choice for said desired 

information 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 the 

phone call. 

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

eliminate the need of calling a party ( e.g., a person) by his/her telephone number. 
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5 

Therefor may eliminate (or at list reduces) the need ofremembering phone 

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

Interactive directories using voice/speech 

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

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 

10 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 times 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 of either 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 intera:.:tive 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 mails 

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

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

user has to answer or to write a massage to another party. The data entry 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 

15 

known use is in the SMS. 

The 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 keypad wherein 

at least a key of said keypad contains more than one symbol. 

Multi-sectioned keypad 

The size of a keypad using the above-mentioned data entry method, 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 the number of sections used and/or opened). 
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Theoretically, in closed position, the 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 embodiment of said keypad is shown in fig. 9. Said keypad 900 

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

10 columns 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 telephone-type keypad is 

provided. Said keypad, 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. In 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 shows another embodiment of said keypad 1100 containing at 

least two sections 1101-1102 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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5 

the other 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. 

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

in patent applications already filed by the inventor. 

By using the above-mentioned data entr; method through a multi­

sectioned keypad as described, a miniaturized easy to use full data entry keypad 

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

Io having a limited size. 

Of course, the above-mentioned symbol configuration may be used on 

said 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 containing keys) sections 1202, 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 

permits to have a still thinner keypad in closed position 1203. 

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

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

through the keypad of this invention in particular, 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. 

5 Fig. 13, shows an electronic device 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 and in 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 finger 1304 may manipulate said mouse (in the back). Three 

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

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

may have similar functionality to that of a computer mouse. Also several keys 

( e.g. two keys) of either the telephone-type keypad or among the additional keys 

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

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

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

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

manipulating the 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 (pointer) indicator 1306. 

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

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

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

10 

appears on the screen 1307, a user may use the mouse to 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 telephone-type keypad 1303 or one of the 

additional keys 1308 on said device, etc. 

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 bar 1312, the user may 

maintain said key pressed and after bringing the Normal 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 of using said keys assigned to a mouse, a user may use a 

predefined voice/speech or other predefined 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 "select" or "open" 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 device. To select and/or open one of the 
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applications, 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 fi~s. 13-14. The mouse 1501, is similar to a 

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

Io 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) 

integrated on the backside 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 manipulated, as described, with a user's finger. in this example, preferably 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 should preferably, be 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 back of a device such as a mobile 

phone, 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 he desires, said user can use his both hands to manipulate 

5 said device and its mouse. 

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

on a 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 example, a mouse 

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

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

by fingers explained before. 

It should be noted that a mouse has been used through out this discussion, 

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

in an electronic device and combined with a telephone-type keypad is within the 

contemplation of the present invention. 

20 

External integrated data entry unit 

Also, an external integrated 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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integrated data entry 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 TV, a fax machine, etc. 

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 his bed while 

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

10 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 1911 positioned on the front side of said data entry unit, a microphone 

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

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

15 unit may be (wirelessly or by wires) connected to said electronic device ( 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 integrated 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 far 

with an electronic device such as said computer 1900, a display unit 1905 may be 

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

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

5 device 1900, a user may have a general view 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 on 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 

Io area 1908 may be closed to the size of the display 1905 of said data entry unit 

1904. This may permit a closed and/or if desired a real size view of the 

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 have a particular closed view of the interacting area 1908 which is 

15 simultaneously shown on the 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 around 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 file 

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

entry 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 said 

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 

10 

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 right, left, top, bottom , etc. of said arrow or any 

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

display of said monitor). 

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

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

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

on the keypad display 2004. 

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

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

21 b 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 2102, 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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TVs, etc. In this case the integrated data entry system of this invention may be 

integrated 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 are equipped with this different kinds of data entry 

15 system using voice recognition systems. 

20 

Although this is a good method of input, it has an important shortcoming. 

It is not a discrete method of input. A user, usually, does not want others to hear 

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

speaking. 

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

speak quietly. To not cause misinterpretation of user'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 user's 

voice as data, with a microphone extending from said instruments towards the 

user's mouth. 

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

5 such a microphone 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 mQllth (e.g. pext to the mouth), a user 

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

Io 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 hold 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 entry 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 features such as the enhanced keypad, integrated mouse, and 

the extendable 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) provide a 

quick, easy, and specially natural data entry. 

One of the most important applications of the extendable microphone is 

when the data entry 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 the same time he may speak for 

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

symbol, 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 extendable 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 of the same hand. The 

15 second hand 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 mouth. 

If the microphone of an instrument is wireless, or the member connecting 

it with the instrument is made from non-rigid materials, the user may hold 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 

significantly reduce the outside noise while speaking. 
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It is understood that the user interface containing the data entry unit and 

the display, of an electronic device 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 be equipped only with a voice recognition system without the need of a 

5 keypad. 

Fig. 18, 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 1800, An extendable microphone 1802 is 

10 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 data eritry method as described before. By using only 

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

accuracy. Positioning said microphone next to user's mouth, permits a better 

15 recognition of the voice/speech of the 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. l 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 1803 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 simultaneously while speaking to 

microphone 1802. 

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

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

5 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 extended/retract~d a9cwding to each other and to the instrument. They may 

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

IO retracting. 

Figs. 18e and 18f, shows an integrated rotating microphone 1820 being 

telescopically extendable. In this embodiment, the extendable section comprising 

microphone 1820 may be located in the instrument. When desired, a user may 

pull this section out and extend it towards his mouth. Microphone 1820 may also 

15 be used, when it not pulled out. 

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

and 18h, 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. 18i, 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 shaped like a ring, 

and be worn by said user. This microphone may be connected to said instrument, 

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 iri the drawings are shown as 

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

also be installed at any locati911 QD extending section. 

In communication devices, the extending section comprising the 

Io 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 must be noted that in 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 extendable 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 described before, the integrated keypad and/or the mouse and/or the 

extendable microphone of this invention may also be integrated within a variety 

of electronic devices such as a PDA, a remote control of a TV, 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. 

Also1 as described, said integrated keypc1g and/or mouse and/or 

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

Io 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 method of this inventjon. 

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. 

20 

An electronic 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 entry through a land line phone 

39 



The data entry method described before, may also be used in land-lined 

phones and their corresponding networks. As known, each key of a telephone 

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

networks. There are twelve predefined 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 text, there may be the need of additional tones to be 

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

network will rvcogniiv a ~ymbol ac,;c;wding to the ge.ne.rateq tone assigned to said 

symbol. 

10 

A wrist-worn multi-sectioned data entry unit 

Fig. 22a shows as example, different embodiments of a data entry units 

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

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

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

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), 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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bracelet such as a wristwatch band. Said data entry unit may have some or all of 

the features of the integrated data entry unit of this invention. This will permit 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 

Io access code of a desired electronic device a connection between said data entry 

unit and said electronic device may be established. 

Fig. 22b shows an example of a wrist-worn data entry unit 2290 ( e.g. 

multi-sectioned data entry unit having a multi-sectioned keypad 2291) 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 some or all of the features 

described in this application. In this example, there are provided a display unit 

2294 an antenna 2295, a microphone 2296 and a mouse 2297. 

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

20 the wrist worn device/bracelet 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 230 I 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 position. A detachable data entry unit 2304 may be provided within 

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 and/or display, etc) of said data entry unit 

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

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

wristwatch 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 

l O 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 unit, said wrist 

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

wristphone. 

There may be a lot of advantages when using a wrist-worn data entry unit 

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

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

device in his hand. The interaction 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 operate an electronic news display (a 

PCT application regarding an electronic news display has been filed on October 

2?1\ 2000 by the inventor). 

5 Extendable Display Unit 

According to one embodiment of the invention an extendable display unit 

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

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

IO 2400 in closed position. This display unit may be made of rigid and/or semi rigid 

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

2401, 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 extendable display 2400 of this invention, in open position, When 

open, said extended display unit may have the width of an 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 letter 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 the 

information on at least part of it'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 display unit 

without expanding it. 

Fig. 25b shows an electronic device 250 I having a flexible display unit 

2500 of the invention, in open position. 

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

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

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

comprisin~ a telecommunication means as described before, a mouse of the 

invention, an extendable microphone, an extendable camera, a data entry system 

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

15 

application, a complete data entry/computing device, which may be held and 

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

as is well known that in mobile environment computing/data entry at least one of 

the user's hand must be free. 

Extendable Camera 

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

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

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

voice/speech of the user) an extendable camera may be provided in 

corresponding electronic device or data entry unit.. 
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Fig.26 shows a mobile computing device 2600 equipped with a pivoting 

section 260 I. Said pivoting section may have a camera 2602 and/or a microphone 

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

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

5 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 

IO of the data entry system. 

The extendable section 260 I may contain an antenna, or itself being the 

antenna of the electronic 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 applications. 

According to one embodiment of the invention, the external pivoting 

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

detachably attached to the corresponding electronic 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 2701 may comprise any one of a 

number of component, including but not limited to, a microphone 2702, a camera 

2703, a speaker 2704, an optical reader (not shown) or other components 

45 



necessary to be closed to the user for better interaction with the electronic 

instrument. The unit may also comprise at least one antenna or itself being an 

antenna. The unit may also comprise attachment and/or connecting means 2705, 

to attach unit 2701 to electronic device 2700 and to connect the components 

5 available on the unit 2701 to electronic instrument 2700. For attaching and 

connecting purposes, attachment and connecting means 2705 may be adapted to 

use the ports 2706 available within an electronic device such as a mobile phone 

2700 or a computer, the ports being provided for connection of peripheral 

components such as a microphone, a speaker, a camera, an antenna, etc. It is 

10 understood that 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) available 

within the electronic instrument. 

15 It is understood that the attachment and/or connecting means of the 

external unit may be provided to have either mechanical attaching functionality 

or electrical/electronic connecting functionality or both. As shown in Fig. 27a, 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 example, 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 2707 such as a USB connector, connected by wire 2708 to for 
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example, a camera 2703 installed within the external unit 2701. In this case, the 

connector 2707 may only electronically/electrically connect the unit 2701 to the 

electronic instrument. 

For better mechanical attachment more that one port may be used by 

5 attachment and connecting means of the external unit. For example, the 

attachment and connecting 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 pin plugs into the port corresponding to for example an 

10 external speaker. 

Fig. 27b shows the detachable external unit 2701 and the electronic 

instrument 2700 of the invention, in attached position. 

After attaching the external unit 270 I to the electronic instrument 2700 

(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 extendable 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 2712-2714 may 

be used for these purposes. 

The detachable unit as described permits to add extemal/perpheral 

components to an electronic instrument and use them as they were part of the 

5 original instrument. This firstly permits to use the unit without holding the 

components in hand or attaching 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 obli~ing 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 entry 

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 the symbols on said key. By 

recognizing 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 in 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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pronunciation, natural non-pronunciation, etc, and assign them accordingly 

assigning them priority rates. The highest priority rated group (with or without 

speaking) 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 priority is assigned to second less easier interaction ( e.g. double 

press) and so on. 

With continuous reference to data entry system described before, the 

assignment of symbols to the keys of a keypad may be made in manner t9 ~till 

more enhance the recognition by voice/speech or lip-reading systems. Fig. 28 

10 shows a keypad 2800 wherein letter 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", "m" 

& "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 the letter "c", a user may press the key 280 I and says "c". To select the 

letter "d", the user presses the key 2802 and says "d". Other letters having closed 

pronunciations such as "b" & "p", "t" & "d", "f' & "s", are also assigned to 

different keys. 

Embedded speech recognition systems for small devices are designed to 

20 use memory as less as possible. Separating symbols having resembling 

pronunciation and assigning them to different keys, dramatically simplifies the 

recognition algorithms resulting the use of less memory. 
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With continuous reference to Fig. 28, as shown, the configuration of 

letters is provided in a manner to maintain the letters a-z in continuous order ( e.g. 

a,b,c ............ z). Configuration of symbols 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. 

10 

Also, separation of resembling lip-articulated symbols may help lip­

reading (lip recognition) systems to more easily recognize them. For example, 

assigning letters "j" & "k" to different keys will dramatically ease their 

recognition. 

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 letter 

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 recognition 

15 purposes. For example, 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 letter and is 

pressing the key corresponding to said symbol on the keypad. Other image 

producing and/or 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 eventually 

user's face) while said user is saying a symbol such as a letter and pressing the 

key corresponding to said symbol on the keypad. 
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The data entry system of the invention which combines key 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 

5 of the speech. 

According to one embodiment of the invention, as shown in fig. 29, 

instead of ( or in addition to) a camera, the lip reading system of the invention 

may use a touch/press sensitive component 9900 removabley m91,mtc;g 9n 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 first 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/fix said component on user's denture. 

Fig. 29a shows a sensitive component 9910 as described hereabove, 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 letter "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 letter is the letter "b" 

because saying the two other letters ( e.g. "ab") do not require pressing the lips on 
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each other. If the user presses the key 9913 and pronounces the letter "c", then 

the tongue 9916 of the 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 letter "c", because other 

5 letters on said key ( e.g. "be") do not require said pressing action on said portion 

of the component. If the user presses the key 9913 and says the letter "a", then no 

pressing action will be applied on said component. Then the system recognizes 

that the intend.vd Jetter is the letter "a". In other example, if th~ user presses the 

key 9917 and says the letter ''j" the tongue of the user presses the inside upper 

Io portion of the denture section of the component. If the user presses the key 9917 

and says the letter "I", then the tongue of the user will press almost the whole 

inside portion of the denture section of the 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 "l". 

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, police, 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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ABC key 
A B C 
no pressure lip section pressed upper inside portion of 

the denture section is 
5 slightly pressed 

DEF key 
D E F 
whole inside denture no pressure lip section pressed 

10 section is pressed 

GHI key 
G H 
upper inside portion upper inside of portion no pressure 

15 of the denture section of the denture section 
is strongly pressed is slightly pressed 

JKL key 
J K L 

20 upper inside portion no pressure whole inside denture 
of the denture section section is pressed 
is slightly pressed 

MNOkey 
25 M N 0 

lip section pressed whole inside denture no pressure 
section pressed 

PQRSkcy 
30 p Q R s 

lip section pressed lip section pressed no pressure upper inside 
(on sides) portion of the 

denture section is 
slightly pressed 

35 
TUVkey 
T u V 
whole inside denture lip section pressed lip section pressed 
section is pressed (on sides) 

40 

WXYZkey 
w X y Z (zed) 
lip section pressed upper inside portion no pressure whole inside 

45 of denture section portion of the 
is pressed denture is 

pressed 
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It must be noted that the table above is only shown as an example to show 

the easiness of distinguishing the letters by saying a desired letter (while using 

the described hardware) and pressing the corresponding key. It is understood that 

other distinguishing 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 taken in 

consideration by the recognition system and people skilled in the art. Also, saying 

other symbols such as number~ ( e.g. 0-9) by the user and recognizing them may 

be considered by the above-mentioned system. 

15 

20 

In addition, the sensitive component of the invention may be connected to 

processing device (e.g. a cellphone) wirelessly or by means wires. If it is 

connected wirelessly, the component may contain a transmitter for transmitting 

the pressure information. The component may further comprise a battery power 

source for powering its functions, 

As described before, the invention combines key presses and speech for 

improved recognition accuracy. In one embodiment, a grammar is made on the 

fly to allow recognition of letters corresponding only to the key presses. 

As is well know in the art ( e.g., Letter Wise), letter-pair frequency 

probabilities can be used to determine the next letter given the previous letter. 

The above grammars created to support the combination of key presses 

and speech can be augmented with probability information to provide for higher 

accuracy. 

54 



5 

15 

20 

For example, if a user presses 8-4-3 and says T-H-E, then the system 

should recognize T-H-E. However, since the 3 key includes the letters D-E-F, it 

could also incorrectly recognize T-H-D. To avoid this problem, we can add 

probabilities. 

For the key 8, we have the letters T-U-V; for 4 we have G-H-I; and for 3 

we have D-E-F. Given the key presses 8-4-3, the system would create the 

following grammar using standard grammar notation: 

<s> = (T I U I V) (G I H I I) (D I E I F); 

This can also be expressed as 

<s> = T <sl>; 

<s> = U <sl>; 

<s> = V <sl>; 

<sl> = G <s2>; 

<sl> = H <s2>; 

<sl> = I <s2>; 

<s2>=D; 

<s2> = E; 

<s2> = F; 
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Adding simple unigram probabilities for the first set of letters and bi-gram 

probabilities (for example, trained on a word corpus such as dictionary) we might 

have something such as: 

<s>, 0.80 = T <sl_T>; 

5 <s>, 0.15 = U <sl_U>; 

<s>, 0.05 = V <sl_ V>; 

<sl_T>, 0.05 = G <s2_G>; 

<sl_T>, 0.65 = H <s2_H>; II 0.65 represenJs the probability ofH preceded by T 

in the current context 

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_I>; 

<sl_ V>, 0.01 = G <s2_ G>; 

15 <sl_ V>, 0.04 = H <s2_H>; 

<sl_ V>, 0.95 = I <s2_I>; 

<s2_G>, 0.05 = D; 

<s2_ G>, 0.85 = E; 

<s2_G>, 0.10 = F; 

20 <s2_H>, 0.10 = D; 

<s2_H>, 0.85 = E; 

<s2_H>, 0.05 = F; 

<s2_I>, 0.20 = D; 
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<s2_1>, 0.20 = E; 

<s2 _I>, 0.60 = F; 

Note that the grammars are larger, but since they are built on the fly they 

5 are still manageable for embedded applications. 

10 

Note that the probabilities can be based strickly on letter-pair frequencies, 

but also weighted by the relative word frequency from which they come. For 

example, the letter pair T-H might count for more from the word THE vs the 

word THIN. 

Note that the recognizer will pursue all paths in parallel and combine the 

acoustic probabilities with the grammar probabilities to compute the overall best 

answer. 

Usually, during data (e.g. text) entry by voice/speech, a 

microphone/transducer perceives the user's voice/speech and transmits it to a 

15 processor 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 without 

20 distinction. 

Many efforts have been made by researchers to distinguish and eliminate 

an outside noise from a desired audio. Until now those efforts 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 

cancellation/reduction technologies also reduce the quality of the desired audio, 

making said audio inappropriate for recognition by the voice/speech recognition 

systems. 

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 bone vibrations caused by, 

and corresponding to, said speech 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, themselves, may 

be perceived from the inner ear by an ear-integrated transducer positioned in the 

ear. 

Fig. 30 shows a microphone/transducer unit 5300 designed in a manner to 

20 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 ear canal). 

Preferably, in addition to microphone/transducer component 5301, said 

unit 5300 may also have hermetically isolating means 5302 wherein when said 
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microphone 5301 is installed in a user's ear (preferably, in the user's ear canal), 

said hermetically isolating means 5302 may isolate said microphone from the 

outside (ear) environment noise, permitting said microphone 5301 to only 

perceive the user's voice/speech formed inside the ear. The outside noise which is 

5 a major problem for voice/speech recognition systems will dramatically be 

reduced or will even be completely eliminated. 

The user may adjust the level of hermitically isolation as needed. For 

example, to cancel the speech echo in the ear canal said microphone may be less 

isolated from outside ear environment by slightly extracting said microphone unit 

10 from said user's ear canal. The microphone unit may also have integrated 

isolating/unisolating level means. 

Said microphone/transducer 5301 may be connected 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, infra-red, RF, etc. 

The above-mentioned, ear integrated microphone/transducer may be used 

to perceive the voice/speech of a user during a voice/speech-to-data ( e.g. text) 

entry system using the data entry system of the invention combining key press 

and corresponding speech, now named press-and-speak (KIKS) technology. By 

20 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 has lower equality audio 
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perception than a standard microphone, the quality of spoken symbols perceived 

by said ear-integrated microphone/transducer will still be fair enough to permit 

the voice/speech recognition system to easily recognize a spoken symbol among 

said few symbols on that key. 

According, to one embodiment of the invention, as shown in fig. 31, 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 manner 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. 

10 Said speech may then be transmitted to said mobile phone 5402, by means 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's 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 of isolation may be adjustable, automatically, or by the user. 

For example, when a user presses a key 5405 and speaks the letter "k" 

which is located on said key, the vibrations of said speech in the user's ear may 

be perceived 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 example, "J, 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 speech could 

be easily matched with the stored pattern of the desired letter. 

As just noted, another advantage 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. 

20 

According to one embodiment of the invention, as shown in fig. 32, an 

ear-integrated microphone and speaker 5500 can 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. 

The above specifications should not be construed as limiting the scope of 

the invention but merely describing some of the preferred 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 both, microphone and speaker components. In 

another example, when said ear-integrated unit is wirelessly connected to a 

corresponding electronic device, a battery power source may be provided within 

said ear-integrated unit. Also for better speech reception quality, the ear-

5 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). The inside ear microphone combined with the outside ear 

microphone may provide more audio signal information to the speech/voice 

recognition system of the invention. It must also be noted that the data entry 

IO system of the invention may use any microphone or transducer using any 

technology to perceive the inside ear speech vibrations. 

15 

20 
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Backgl'ound 
A methoc..l of general data entry comhining key press and speech has been cxplai ned in 
PCT application PC I/{ JS00/2%4 7 

As described in said application, by pressing a key and speaking/nut :;peaking a desrred 
symbol such as a character among a group of symbols assigned tu :;c1id key, said desired 
symbol may be selected. for example, for entering lire word "morning'' through ,i 

standard telephone-type keypad (see Fig 81) a user may. 

-pre~s the key 8101 and say 'm'. 
-press the key 8 IO I and say • o' ; 
-pr~ss the key SIOC, and say 'r' •· 
-pre,;s the key 8 I 08 and say 'n' ; 
-press the key 8104 and say 'i' ; 
-press thr: key 8106 and !:my 'n' , 
J?T~ss thd,i,'.yB 104 11.nd say 'g', 

By spe,1ki11g a word, letter by !cu.er (or symbol by symbol), and fJICS::.ing the 
corresponding h:y:;, said word may be inputtt:.u. 

The data entty system described in said PCT may permit a keyboard having reduL:cd 
number of keys ( e.g. telephone keypad) to act as a full-si;,c.c,;d PC keyboard (e.g. one 
pressillg 11t:tinn per symbol). 

• Word hy Word .Vuta Entry System 

To enhance the above-mentioned data entry sysrem, a word level data entry system has 
been proposed in said PCT appliealiun. In s11id application, there was described that a 
user can enter a word by speaking said word and pressing the kl;ys u,rrespnnding to the 
leUr:rs cnn;;tituting said word. 

The speech of each word in a language may be constituted uf a sL:l 1.11" phoneme(s) 
wherein said set oCphoncme(s) comprises u11c,; ur 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 mudd 8205 (In eventually be used by a 
voice/speech ret:ognition system) of said pho11c111c set are shown. 

According to one method of speech recognition, when a u:;c,;1 SfJCahs a word, his speech 
may be compared with saiu mc,;.t.norized speech models, and one or mon:: best rm11d1cd 
models will be selected by the system. Then the word(s) (e.g. character ~ets) 
co!l'csponding to said selected model(s) may be selected by the system. lflhe selection 
contains one word, said wmd may become the final selection. lfthc selection comp1iscs 
more than one word, Lhr..:11 ::;aid words may be presented ro the user (e.g. in a list p1 irrlr,;d at 
the display) and the user may select um: uf lkrn by for example pressing a '•selecr" key. 



The above-1mmtioned rntl!hod of recognition of words basl:d on their :,;pccch, is d~scribed 
only as an example. lt is u!lderstood that other methods of rcc.:,1gnition by speech may be 
c.:onsidercd by the peoph; skilled in the art 

Recognizing a word based on its speech only, is not an acGurate system. There are many 
reasons lbr this. For example, many words may have similar or confosing pronunciations 
Also factorn such as the outside noise may result ambiguity in a word level data entry 
system. Inputting arbjtrary words by voice ret1uires complicated software, taking into 
account a large Vill'icty of parameters such as accents, voice inl1ections, trner intention, or 
noist:: interaction. For these reasons speech recognition systems a.re based on recognition of 
phrases wherein for example, words having similar pronum;iations may be disambiguated 
in a phrase according to the context of said phrase. Speech recognition systems based on 
recognition of phrases require large amount or memory and CPU use, making their 
integration in small devices ~ucb as mobile phones, irnpos.~iblc at this time. 

The press and speak technology invented by this inventor ai1d desc:.r ibcd in different PCT 
and US provisional appllcations filc:d 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 rechnology of the invention may provide the users of 
small/mobile/fixed devices with a natural quick (word by word) text/data entry system. 

As mentioned, in the PCT applil.:ation PCT/TJS00/29647, there was desuibed that a user 
can speak a word while pressing the keys ccmcsponding to the letters constituting said 
word There was also mentioned that for tliis purpose a word dictionary data hasc may be 
used According to that and by referring to the fig. 8 J, when a user spe,1ks 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 conesponding to said key presses. Jn this example, the same 
set of key presses may also correspond to otlwr words such as "care", ''bare", "base", 
"cape", and "case". The system then, may compare the user's speecl1 (of the word) with 
the speech of saJd words having the same key presses and if' one of them matches said 
user's speech, the system selects said word. ff speech of non of said words matches the 
user's speech, the system then, may select the word (or words) that its (their) speech best 
matd1(cs) said llScr'~ spl!cch. 

According to this method, the recognition system will select a word among only few 
candidates (e g 6 words, in the example above). As result the recognition heconies easy 
and the ,u.:.curacy of thi: speech recognition system dramatically augments, permitting a 
general word-level text entry with high accuracy. lt must also be I10Lecl that speaking a 
word while typing it is a human familiar behavior. 

According to unother embodiment of the invention, for entering a. word, a user may press 
f'cw (e.g. one, two, and if needed, more) keys wrresponding to the lctter(s) of the 
beginning or 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 



purpose, according to one method, for example, the system may firsl select the wu1ds or 
llrn tfa;(iunaiy data base wherein to the beginning characters uf said words correspond to 
said kt:.y pa:sses, and compares the speech of said selected words with tht~ user's speech 
Tht: systt.:m, then selects one or more words wherein Lheir spt.:cch best matches said user's 
speech. Sclccti.ng the words existing in a dictionary ufwurds d,tt,tbasc according to the 
first few key presses, dramatically reduces the number of said selected words to be 
compared with the user's speech. This permits a very high accuracy of the input of an 
intended word. According to another method, for example, the system may first select the 
wurtls uflhe dictionary wherein their speech besl match said user's speech. The system 
then, may evaluate the beginning characters (evaluating to which key presses the belong) 
of(t.he character sets constituting) said words with said user's l'.orresponding few key 
presses to finally select the chi:!rncter set(s) which their beginning characters match said 
user's key presses. 

In the above-mentioned embodiments, if the seledion wnlains unL: word, said word may 
become the Gnal selection. If the selection comprises more than one word, then said 
words may be presented lo tht: usc1 (c.g in a list printed at the display) and the user may 
sckct. one of them by for example pressing a ·'select'' key. 

The above-mentioned methods of speaking a word and pressing t]u.; keys corresponding 
to the characters constituting al kasl part of said word, and comparing said key presses 
with the key presses corresponding to the letters oflhc wu1ds in a dictionary of words, 
requires the use of a su\Jstantial amount of memory. Having stored the phoneme sets/ 
speed1 (e.g. models) of all of the words available in a language, a database of the c.hai11 of 
chan:tclt:D corresponding to said words avai I able in one or more languages, and also 
having a. data base of Lhc key presses corresponding to said words available in said 
dictionaiy data base require large amount of memory. 

Also, as described in the prior application::;, in the character by character data e1itry 
system of the invenliuu i:I symbol such as a punctuation mark may be assigned to a key of 
the keypad and be inputted as default by pressing said ki.:y without speaking speech. For 
said reason, in the word level data entry system of the invention as described before, a 
user may finish to speak a word before finishing to enter all of its corresponding key 
presses. This may confose the recognition system because those last key presses which 
were not covered by user's speech may be wn:sidcrcd as said default characters. There 
are some solutions to overcome this pwblcrn. f-or example, a user may first speak a. word 
and then press the corresponding keys. This may indicate to the system that the set of key 
presses accruing after the speech correspond Lo said speech. 

In another example, the system may el\it. t.he text mode and enter into another mode such 
as a punctuation/function mode, by a predefined action such as, for ex.ample. pressing a 
mode key. As explained iu said PCT applications, to each key of a keypad one or two 
special characters such as punctuation marks, space character, or a H.mclions, may be 
assigned 13y a single press on a key uf said keypad without speaking, a symbol such as 
puncluatiuu m,uk on said key will be inputted. A double press on the imme key without 
speech may provide anulht.:1 {(: g. punctuation) symbol assigned to said key. By pressing a 



key while the system is in said special character mode, a symbol such as a punctuation 
mark may he entered at the end (or any other position) oftltc word, also indicating to the 
system the end of :,mid word 

• Uuta Entry System Based on sub-speeches 

There must be considered that when a user speaks a word while typing it, he naturally, 
may hreak said speech of said word into ont 01 IIWJ'C sub-speech portions (e.g. while he 
types the letters correspomli11g t.o each sub-speech) according lu for C:'1.amplc, the 
syllables of said speech. For example, while typing the word "morning" using a keyboard 
such as a keypad, the user may naturally, first say a first sub-speech, "mor" and/while he 
presses the corresponding keys. Then thi.:.: user may pro11ounce a following sub-speech, 
"ning" mid type the corresponding keys. For easier demonstration, in this applicar.ion, the 
word "sub-speech" is used for the speech uC a ponion of the speech of a word, For 
example, the word "perhaps", may be spoken in two sub speeches "per" and ''haps". Also 
for example, the word ''pet" may bt: spoken in a single sub-speech, "pct". 

Also, for example, for entering the word "playing", the user may first pronounce the 
phonemes corresponding to the first syllabic (e.g. ··pie'') while typing the keys 
corresponding to the letters ··p]a", and then prunuum:<.: the phonemes corresponding to the 
second syllable (e.g. "ying") while typing the sl:t ur characters "ying". 

ltmust bt: noted that one user may divide a word into portions differently from another 
user. AGGordingly, the sub-speech and the corresponding key presses, for each portion 
may be different. Aller completing the data ( e.g. key press and sub-speech) entry of all 
portions of said word by said users, the final res11lts will be similar. 

ln the above-mentioned example, said another user may pronounce the fir.st portion as 
"pla" and press the keys ofcorrespomling cluuactcr set, "play". He then, may say "ing' 
and press the keys corresponding to the chain of characters, "i.ng". Also for example, a 
third user may enter the word "playing" in three sequences of sub-speeches and key 
presses. Said user may say, "pie", "yin", and ''g" (e.g. spelling the character ''g" or 
pronouncing the corresponding sound) while typing the corresponding keys. It is 
underslood that the most natural way of dividing a word in different sequences or speech 
and key presses is that each sequence ol' :spl:cd1 Cull'(:spond to a syllable of .'.iai<l word. 
Therefore, it must be noted that even though in many paragraphs of this application we 
note a syllable as a portiun/:sct1uc11ce of a word, the data entry system of the invention 
applies to any form of division ofa word in one or more portions. 

According 10 the above-mentioned p1inciplcs, !he word "trying' may be pronounced in 
two portions (e.g. syllables) ''tr"i", and "ing". Also for example, the word ''playground" 
may be divided and inputted in two ponions (e.g according to its two sylla.blcs), ,;pla", 
and "ground" 



As it is shown in the examples aliuvc, part of the speech of different words in one (or 
more) languages may have similar pronunciations (e.g. being compo::;ed by a same sel or 
phonemes). For example, lht: wo1ds, "t1yiug", and "playing" have common sub-speech 
portion •'ing" (or ''ying") within their speech. 

According to the above-rnenliunt:d p1im:ipks, lJ1c.1c.: 111<1y be i.:ri.:,it.cd a method ol\lata entry 
wherein by memorizing predefined sets of phonemes/speech-models corresponding ro suh­
speeches of a word and memorizing at least part of the key presses corre!.ponding to the 
characters sets assigned to corresponding phoneme sets, recognition of entire words in a 
press and speak data eul!y system of the invention may become effective. rig 84 shows a 
dictionary of phoneme set:; 840 l wrn:spundiug to sub-spccch<.:s of whole word:; dictiurwry 
8402, and a dict.iona1y of character sets 8403 corresponding to the phoneme sets of said 
phuncm<.: :set dir,;tilmary 81!01, also comprising a dictionary of key press values (according 
to a telephone keypad) 8404 com.~sponding to said dictionary of character sets 8403 
wrresponding lo said dictionary ofpho11cmc :,i.;t:, 8401. acco,diug to di!lbcut cmliodimc11ls 
of the invention, one or more.: ofthese data bases mi!y be used by the data entry system of 
the invention 

Uecause in many cases, a same phoneme set (sub•spccch model) may be used in order to 
rcr,;ogni,-:c t>thr.:r words (having the same sub-speech pronunciation in their spccc.:h), less 
memorized phoneme-sets/speech-models are required for recognition of entire words 
available one or more dil:tionary of wmds, 11::<lul:ing the amuuul of Lhtl memory needed. 
This will result in assignment of reduced number of phoneme sets to the corresponding 
key:; ufa h:yliou1d sud1 as a telephone-type keypad and will, drnm,tlit:ally, augment the 
accuracy of the speech recognitilin system. 

Fig. 8J shows exemplary samples of words of English language 8301 having similar 
speech portions 8302. As shown, four shon phoneme sets 8302, may produce the speech 
of seven entire words 8301. Is understood that said phoneme sets 8302 may represent part 
of speech or many other words in English or other languages, too. 

Dased 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. mobile 
phone, PDA) ai1d limited number of keys (cg. telephone keypad) may be provided. The 
syst.c111 may also e1il1a11ce I.he data entry lly li:,r exa111ple, using a PC kcylioau.1 fu1 fixed 
devices such as personal l:omputers. In lhis l:ase, (because a PC keyboard has more keys), 
sLill more reduced ,n1mber of' phoneme sets will be assigned lO each key, augmenting the 
accuracy of the speech rerngnition syskm. 1 lereafter, different detailed embodiments of 
the invention are described. 

All Keys-At Lcast Part of the Phonr.m(';S 
According to one embLidimcnt of the invention, a user may divide the speech ofa word into 
difforcnt :;ub-spcl:r.:hr.::; whcrcin <.:c1d1 ~ub-~pccd1 i~ rcprc:,;cntcd by a phoneme-set. By 
speaking each phoneme set and/while pressing the keys corresponding to the leU.ers 



i..:um,;:spumling lll sttid phom:rm.:s sets aud 1qJt::aling (in urder, from list to last) this 
procedl~re li.1r ,dl of'(or ill k:,1s1. pnrt ol) said :;ub-:;pcel;hc:;, said entire word (e.g. 111 
cl1fut1ctc1s) lll(IY bl'. inputted. 

As shown in Fig. 81, for example, the letter "t" is located on the key 8101 of the keypad 
8100. To said key different sets of phonemes such as "te", ·'ti", "ta", "to'', et.c., and/or 
corresponding speech models may he assigned (see table I, in fig 85). Pronouncing "te'' 
may correspond to cliffcrem sets of letters such as ··tea", "tee'·, or even "the" ((if the user is 
for example not a11 American/English native). To produce the word "teabag" a user may 
press the "t." key 8101 aod say "te" and Clrntinui..: tu ptl::s:; t.lK: n:maining keys corresponding 
to the remaining letters, "ca". 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 81 0 l ). After 
matching said u:;cr' s spccch to one (or more) of said phoncme-sets/speec.h-models assigned 
to said key, t.he system selec1s the character set(s) assigned to said µhuuerw.; sct(s)/speed1-
model(s). As mentioned, in this example, a .~ame speech may correspond lO two different 
set§ of (:haracters, 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 prcssr.;d by the user with the (e.g. values of) the key presses 
corresponding to the character sets ofsaic.l lisl and if one of them matches the user key 
presses the system chooses it to eventually being inputted/outputted. In this case the letters 
"lea" may be the final sdection fu1 this stage An endpoint (e g end of the word) signal 
such as ct Spi!cc; kc;y press may infrlnn I.he system that the key pn.:ssr.;1-, and spr.:et;h 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. c.;orresponding to Lhe lin;L cha, acle1 in the following :-;yllable in lhe word) key 8102 
and say "bag" and continue to press the remaining keys corresponding to the remaining 
lellers "ag". The system pwcccd:; lik.l: l.ii:fl.11 i.; anti si:kcls Lhi..: currnspouding charai..:ler sel, 
"bag". The user now, signals the end of the word by for example, pressing an spac.e key 

Dy saying "tc" and pressing the keys "8, .1, I" and then saying "bag" and pressing the keys 
"l, 1, 4", the word "teabag" may be produced. As nntic.:e<l, the word "teabag" is produced 
by spcc.;ch and key prcssc:; without having its entire speech model in the mc.:mory. In fact 
the spct:dt modd uflhl: Wll!d "tcabai( wus produced by twu otht:1 sul.i-specch mu<ld:s (t:.g. 
of "te'' and "bag'') available i11 the 111cn10ry, each rcprcsenti11g part t)f said speech mndel of 
tlu; culiH: wmd "ll:abr1g" c111d t.ogct.hcr prudui.:i11g sc1id i;nt.iie spci;i.:h model. Tl1i..: :;pi..:cch 
n,odels of·'tc" or "bag" may he used as part oft he speech models of other words such as 
"teaming'' or "Haghdad", respectively. 

Although in this embodiment, the recognition at.:t.:urni.;y is very high, it may happen that 
smm::Li1m:s Lhc fornl sdci..:liun is an erroneous word which do not C.'i.ist in Lhe darn l.iasc. fou, 
this reason, before inpL1tting/oulpulling said word, the system nrny comparr.; the final 
selection with the words oC (I tli1.:.tiomu y uf Lhe wmd of the desired language. 11 said 
selection does not match a word in said dictionary, it is rejected. 



After completion of the recognition procedures described above, if the sele<.:ted output 
comprises more than one word, said words may he presented to the user (e.g. in a list 
printed at the display) and the user may select one or them by for example pressing a 
"select" key 

It must be noted that 111 some cases, recognizing parl oJ' lhc phonemes of one or more sub­
speeches of a word (preft:rably, those at the beginning 1.11' said sub speeches), may be 
enough for remgnition of the corresponding word in the press and speak data entry sy:slem 
of the invention. 

According to one embodiment ofthe invention instead of considering all of the phonemes 
corresponding to a sub-speech of a word, only a few phonemes, (preferably those at the 
beginning of said sub-speech) inay he considered and assigned to the key corresponding to 
the first letter of the character set(s) corresponding to said phoneme set. Said phoneme set 
may be used for the recognition purposes by the press and speech data entry system uf the: 
invention. Thanks to this method,the number of the speed1-mouels/phom:mc-scts 
necessary for recognition of rmmy entire words may dramatically bt: reduced. ln this case, 
to each key of a keyboard such as a keypad, only few phoneme scls will be assigned 
permitting easier recognition of said phoneme sets by the voice/speech n.'.cognilion system. 

By using a speech recognition :,;ysti.:rn /'or evaluation of all/few (11referably the beginning) 
characters or each sub-speech (preferably, the first) of a word along with consideration of 
all uf the key presses corresponding tu all uf lhc dnm1ctcrs of said word, a word in a 
language may he recognized by th~~ data enrr-y system of the invention. 

Accu1Lliug lo lhis embodiment, for each letter different sets of phonemes (or speech 
models) according to sub-speeches of the words in a language may be mnsidered and 
memorized. Said sels of phonemes may be located at any position within a word Each of 
said sets of phonemes may correspond Lu L111r.; 01· 1110J'c sets of charnctcrs having 
similar/almost similar pronum;it1.lim1. 17ig. 8S ~hows an exemplary table showing some of 
the phoneme sets that may occur al (he beginning ( nr anywhere else) of a syllable of a word 
struiing with the letter ·'t» In the last row, of the table also shows an additional example of 
a phoneme set and a relating character set fur thr.; kllc1 ''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 ,ti) of the keys corresponding to the letters ofa. word, 
evaluating/reuigniling few beginning characters of one or more portions (e.g. syllables) of 
saitl wu1d liy the voice/speech recognition and also using dictionary of words data base and 
relating databases (such as key presses values) as ::;hL1w11 in fig. 84_, rnay be enough lu1 
producing said word. obviously, when nee.dell, lon,gcr phuncmc scls mtty also k med for 
better recognition and di:sambiguity. 

As an example, hy considering lig. 81 and also using the (able 1 of lhL: fig. 85, tu produce 
the word "ti-tie'', a user may press the key 810 I corresponding t.o the letter "t" and say • ti" 
and then press the remaining key presses corresponding to remaining letters "itle". At the 
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end of the word the user presses for example. an end-of-the-word key such as a space key. 
To the phoneme set "[i", character sets such as "ti, ry, tie" are assigned. The first letter "f' 
is obviously, selecred Second letter will be ''i", bt:cause ol' pressing the key 8103 ( c.g ;'y" 
is on the key 8104). The nt:xl key pressed is the key 8101 relating to the letter "t''. in this 
casf:l the character set "tie" poss.ibility is rt::jected So "ti" will be definitively selected. The 
system now comddcrs "ti" along with the remaining key presses 8 (e.g. "t, u, v"), 5 (e.g "g, 
h, i"), and ) ( e.g. "d, e, C'). Comparing these input with a dictionary uf words having 
corresponding key presses data base will n:vcal that the only word wrrespunding to these 
input/::; the word ·'title" The system then selects the word "title''. 

For better recognition, the user may speak more than one sub-speech of a wmd while 
pressing tJ1c co11'csponding keys. In this case, in !he system may wusider the input of 
characters corresponding tn more than ouc sub-speech uf said word 

By typing a word (having one or more syllables) through a keyboard/keypad and speaking 
said word partially/entirely, in almost every case, rc~ogr1it1011 of one to thn::c beginning 
characters of al least one of said syJJahles (preferably, the first 5yllaulc) of said word by the 
speech recognition system (helped by the evaluation of the corresponding key presses), 
comhined with the cvalLiation of the key presses corresponding to tht: rest of the characters 
of ~aid word will produce said word. 

In another exarrtplc, to enter the word '·taken" which comprises 1wo sub-speeches/syllable;,;, 
"ta" and "ken", when typing the lirst. character '·t" ( key 810 I), the user says "ta" and then 
presses the rest of the keys ( e g. "a") cones ponding to the rest of the characters of the first 
syllahle. The user then namra.lly proceeds to the next syllable and says "ken" while 
pressing the key 8105 corresponding to leltcr ·'k'' and continues 10 press the remaining keys 
of said next syllable corresponding to the 1~11crs "en''. Ile then may pres~ an space key to 
inform the system of the end of data t1nl1 y 

Atler completion of the recognition pr()(.:edurcs des1.:ribed ahove, if the selected output 
comprise~ 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 0111; of them by for ex.ample pressing a 
"select" key. 

Shortrut: Less Key Presses Combined With at kusl Part of the Phonemes 
Small mobile electronic devices having keypads wirh limilt:d tllllllher of keys are 
commonly used worldwide. Users press the keys of said keypads by using the fingers 
(e.g. thumb, forefinger) of one hand. bvcn in a the above-mentioned data 1.mtry systems 
wht:reit1 each symbol is entered hy a siJ1glc pressing ,u.:tion on a corresponding key. the 
speed of.data entry is slower than the speed of'thc dma enl1y using a PC keyboard 
wherein the users usually use the fingers of hoth hands to press the key~ u( the keyboard 

To enhance the data entry system or the invention and to permit quicker data (e.g. text) 
entry, a macro-level data/text en tty system ha vc been proposed in the PCT application 
PCT/US00/29647. In said PCT application, there was memioned that macros (e.g. a chain 
of lcttcrts/<.:haractcrs) can be assigned to a key of a keypad and inputted by a single pre:-.sing 
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action combined wilh/with(luf voicr.:/spr.:r.:d1. Hy assigning at lea~t part of the character of a 
word to a single key press an entire word may he inputted by few key presses. by applyiug 
t.his fllCtlwd ,viLhin the press and speak data entry method of the invention, a quick data 
entry (rJI' mobik 1.:nvironmcnt/small devices may be provided. In this method, the number 
of key presses arc less than the number of the characters nfa word (except for llit: singk 
characters and some words such as out-of-dictionary-words, which may require chan1.ct.(:r 
by character entry). 

Ar.:w1di11g tu the preferred embodiment of the invention a user may press the kcy(s) 
corresponding to the first letter of a portion(s) or a word while, preferably :;imultaneously, 
speaking said 1,;orr1.::;ponding portion(s). For this purpose a user may divide a word to 
different portions acc(11dir1g tu, 1<..11 examµk. the :;yllables of said speech, Speaking each 
portion/syllabk l1f a word is called .. sub-speech" in this application 

According lo this emhodiment, for example, to enter the word "tiptop" which may be 
divided in two sub-speeches (c:g. according to its syllables) "tip" and "top", the u:sr.:1 urny 
first press the key 810 I ( c.g letter "t" is assigned to said key) and (preferably, 
simultaneously) say "tip" (e.g. the tirst sub-speech of the word "tiptop"), then he may press 
the key 810 I and (preferably, simultaneously) say ··top" ( e g. the second sub-speech of the 
word "tiptop''). Using the table in the fig. 8.'i, set of characters "tip" is assigned to the set or 
phonemes "tip" and to the letJer "t." on thl: .h:y 8101. When the user pre::sses the key 8 IO I 
and says 'tip", the system compares the speech or t.111.: usi..:r with all uf lht: phoneme 
sets/models whicll are assigned lo the key 810 I. After selecting one ( or more) of said 
phoui.:111l: ::;els whid1 match said u:;c1 's speed1, the system selects the character sets which 
are assigned to said selected set(s) of phonemes. In the wrrent e.,;ample, only uul: d1,1rncler 
set (e.g. t.ip) was assignee! to the phom:rm: si.:l "tiµ". The system then proceeds in the same 
manm;r to the next portion (e.g. sub-speech) of the word, and so 011. lu t.hi::; t:xarnple, the 
charncti.:1 sd "tup'' was the only drnrat:ter set which w;1s assigned to the phoneme set "top". 
The system selects said character set. After selecting all charai.;teI sds corresponding to all 
of the sub-:spL:1.:1,:'11,;:;h;yllabks of lhL: v,01 d, the system then assemhles said character sets 
(e.g an example of assemhly procedure. is described in the next paragraph) providing 
different groups of characters. The system then compares each or said group uf dmrac!t:rs 
with the word:, (i..:.g. drwi11,:IL:1 :si..:t:;) L,ra dil:liL1ua1y ufwurds data base available in the 
memory. For example, after selecting one of tltc words of the dictionary which best 
matches tu one of:said gwup of d1arat:ters, the system may select said word as the final 
selection. In this cxampk, after entering the second portion/syllabk:, thi.; u:si.:r p1 esses for 
example, a space key, or another key without speaking to inform the system that the word 
wad entirely entered (e.g. pressing a key and nnt. speilking may bL: a:s:;igm:d to d1arat:ters 
such as punctuation marks, !'C functions, etc. This matter has already been explaint:d in the 
PCT applications that have already been tiled by this inve11tor.). The system assembles tfa: 
character sets 'tip' and "top' and produces a group of characters 'tiptop''. The system then 
compares said group of characters with the words available i11 a didiumu y of words data 
base of the system (e.g. an English dictionary) and il"um: uhaid words mat<,;ht:t; said group 
of characters the system inputs/outputs said word In this cxa111ple, the word "tiptop' exists 
in an r.nglish dictionary of the system. Said wrnd is finally inputtcd/uulpulted. 
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rig 86 shows a method of assembly of selected character sets of the embodiments. Fur 
example, when a user tried to enter the wo1 d ·\:11vdupc" i11 tfocc.: seljUL:m;es by using an 
embodiment of the invention, the system selected one to two character sets 8601 i<.>r each 
port.ion. The systc.:m then ,tssembles said character sets according to their respedive 
position within said word, providing different group of characters 8fi02. Said group of 
characters 8Ci02 will be compared with the words of the dictionary of words of the system 
and the group(s) of characters which matd1(es) one or more of said words will be lim1lly 
selected and inputted. In this example, the character set 8603 (e.g. envelope"), is the only 
character set which matches a word in said dii,;l.il,oa1 y Said wu1d is finally selected. 

As mentioned, in some cases, the speech recognition system may select more t.han ouc 
phoneme set/speech model for the speech of all/part ( e.g. a syllabic) uf a word. For 
example, if a user having a "bad" accent tries to enter the word "teahag'' according the 
current emhodiment of the invention, he first presses the key 810 I and simultaneously says 
"te". The system may not be sure whether the user said "Le'', or "the". ln this case the 
system may select different charncter sct.s w11 cspomling lo both phoneme ~ets. ny 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 finally, p1esses an spm;e 
key. The system, t.hcn rnay assc.:mble (iu diffornnl arrangements) said character sets to 
produce different group of characters and compa1\: cc1d1 of :said gwup uf eharncters with 
the words of a dictionary of words dat.a bast: In this example Lhe possible group of 
t:haracters may are: 

"tcchag" 
"teabag'' 
''the bag'' 

The only group of characters that matches a word In a. c!Jc!Jur1a1 y or wonhi in for example, 
English language, is the word "teabag". This word may be considered as the lir1al selection 

As just demonstrated, it may happen that the system selects more than one drnrncler set for 
each/some phoneme sets ofa word. ln this i.:a.s1,;, mLl!!,; 111au one group of characters may be 
assembled. Therefore, probably, more than one w111 d uf tlic dictiurnuy may match said 
assembled group.~ or charact.crs. l n this case, said words may be presented to thi.: u:;c1 ( e.g. 
in a list pri111ed at the display) aml 1111.: u::;c1 may select om: of them hy for example pressing 
a "select" key. /\lso, if the system comprises (:rwugh memory and processing speed. a 
speech recognition system 11\ay be used Lu sdccl unt1 of said selected word according to the 
wnespunding phnt:s\: wntt:xt. 

Tf a word/purtiun-of-a-word comprises many phonemes but its speech comprise~ a single 
syllable, according to one method, a phoneme-set/111ndel comprisin~ <11! uf said phont'.mes 
of said word/portion-oF-r1·wL1nl may be assigned to said wnrd. For example, to eutc1 !he 
word "thirst", a pho11cmc set constituting of all of the phonemes of saiu world may he 
assigned to :,;a.id wurd aml lo 111c h:;111.::1 ''I" ( e.g positioned-on/assigned-to the key 810 I). 
The user presses the key 8101 and says "thirst". As explaiw.;d before, the system selects the 
character sct{s) (in this example, only one, "thirst") of sub-spcccl1(cs) (in this example, one 



sub-speech) of the word, and assembles them (in !his cx,1.r11µl<.:, 110 ttssi.:mbly). The system 
then, may compare the said characters set with the words of the dictionary of the word of 
the system and if said eharncl1;;1 sc.;l 1rn1t,:!H:;s ooe or said words in the dictionary, then it 
selects said word as the final selection. In this case, the word "thirst" will be finally 
selected 

ln somt: l;asc:s, spc.;l;i,dly wlit:n words are comprised of only one syllable, more than one key 
press for a syllable may be necessaiy for disambigua.t.ion ora word for this J)lJrposc, 
different user-friendly rnethods may be implemented. For example, the word ·•fire", which 
urigim1lly cump1i:sc.;s u111.: syllable may be pronounced in two syllables comprising phoneme 
sets, "ff', and ,;re", respectively. The user in this case may first press the key corresponding 
to the leller "r· while saying "tr'. Ile then, may press the key corresponding to the letter 
''r", and m;iy ~;iy "re" 

Also, for example, the word "times", may he pronounced in two syllables, ''ti" and "mes", 
or "tim'' and"es". Also a word such as .. li$.ten", may be pronounced in two syllabics, "!is", 
and "ten" which may require tht: kt:y p1c.;:s:;i.;s cou\::;pumling to k:ttcrs "]' and "t.", 
respectively Also accordit1g to this principle, the word "thirst", may be divided in three 
portions, "thir", "s··, and "1". f:ior example, by considering that the phoneme set "thir" may 
already been heen assigned lO the key comprising the letter '·t'' (e.g. key 8101 ), the user 
inay press the key 81 O I, and say "thir', then he may press the key 8106 corresponding to 
the letter "s" and pwnuum;i.; the.; :>l>und L>f' tl1l: phu11i.:me ''s". He then, may press t.hc kt:y 
8101 corresponding tu the lellm 't" am! p1or1uur1cc tl11,: suund or the phoneme "I'_ At. thi.: 
eml oflhc word, tlit: user may press an end-of the-word key such as a space key 8107. 

Also for better disambiguation and also fo1 rt:dueiug thl: uu111bi.:1 ufphow.;uH:-St:ls m:cc:muy 
for words having fr,r example, the same speech at their beginning (e.g. "bring" and 
"brings"), in addition to pressing the first key ofa syllabk, am] speaking said syllable, in 
!>ome ca~es one or more character such as the last character(s) (e.g_ "s") ofa word/syllable 
may be pressed and spoken. for example, a user may press a key corresponding to the 
character ''Ir" and say "bring" (e.g. phonem-set "bring" was assigned to the key "8102). He 
then, may press the key corresponding to the letter ··s", and pruuuunces "s". Afie1 
piuvidiug ,111 end-of-the-word signal such as pressing the ··space" key, the system will 
considers the two data input sequences, a11J p1uvitlL:s Ilic 1.:011cspumliHg wunl "L,riugs" (i.:.g. 
its plium:rr1t: set was not assigned tn the key 8 I 02). It is understood that entering one or 
more .~ingle character(s) by using the method here, may bl: possible in any pusition (such as 
in the beginning, in the middle, or at the end) within a word. foor not confi1sing the system, 
when a user enter:,; a kttcr which is supposed to integrate within a word, only the sound of 
said le11er may preferably be prono11nced for example, instead of saying "em'', the user 
may pwmiuucc the sound of the phnneme "'111" 

For better response and to augment the accuracy of the system, an auto-correction syst.em 
may he cnmhined with the embodiment:; of the invention. Auto L:OrrcClion sollwarc arc 
known by the people :;killed in the a.rt. fL1r c.x.,unpk, when a user tries to enter 1J1e word 
''net work", he first presses the key 8108 of the keypad to which the letter "n" is assigned 
and simultaneously says ·'net". To the same key 8108 the letter "m" is also assigned. In 



souw situations, the system may misrecognize the user's speech and select a character set 
such as "uwl" for said speech. The user proceeds to entering the ne.-.;.t syl111blt:: by pressing 
the key 8104 wrresponding to the first letter, "w", of said syllabic and says "work'' The 
systcrn rcwguizes 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 get1:, the word "metwork". By comparing this word with the words existing in the 
dictionary of the words database of the system, the system can not rnatch said assemhled 
word with any of said wnrds of said da.t.11basl:. Tlu; system then will try to match said 
as:sembled word with the most resembling word. In this case, according to one hypothesis 
the system may replace the letter "m" by the letter ··n", providing the word ··network'', 

which is availahle in said dictionary. According lo another hypothesis, by considering that 
"m"., and ·•11" may be misrecngni1.erl hy tlK: vuiu: n:u1gnition system and both are loi.;ated 

on a same key, the system will replace the pl101wmc; :,ct ''mel' by the "phoneme set "net' 
and select the characrer set ''net· assigned to the phoneme set "net". The by replacing the 
character :,et "met", by the character set "net', the word 'network" will be assembled. Said 
WQ!'Q is available in the dictionary of the words oCthe system. It will finally be selected 

In another example. entering ·'that" may he recog1ll/.(:d as "val" by the system. same 
procedure will di:s,1muigui:lle ~aid word and will provide the correct word, "that". 

Words such as "to··. "tnn", nr "Lwn'', lruving thc same pronunciation, may follow special 
mies. For cxc1mph.:, lhL: must wmmonly used word among these words is the word "to". 
This word may be e11tc1'ed according to the embodiwrnt ur the invention. The output for 
this operation will be the word "to" by default The word ·'too', may be entered (in two 
syllables) by pressing the key corresponding to the le.Her "l'', while saying "t66". Befi,re 
pressing the end-of-the-word key, the user may also enter an additional d1arn-:Ler "o", by 
pressing the key corresponding ro the letter '·o··, and saying "o". Now he may press the 
endpoint key. The word "too" will be recognized and inputted, To enter the word "two", 
the system may either enter it character by dmrni.;le1. Ol assign a special speech such as 
"tro'' 10 said wonl ,md -:11te1 it miui; this ernhodiment Also for example, to enter "rwo", thL: 

user may press the key 8101 and pronoum.;e a long "too··. To enter the digit "2", the user 
presses the wm:spomling key 8102, and pronounces said digit 

A v-:iy iutcwsting issue has jusl been mentioned. For example, by saying "fiv" and 
pressing the key 8 l 09 coll'csponding to the first letter of the word "five", the word "five" 
will he entered Interestingly, by saying ·'fiv" and pressing the key 8105 corresponding to 
the digit "5", the digit "five" will be entered. Dy saying a word having two different output 
symbols, and using key presses, the u.~er intention is clarified. Thi:; i~ um; oflhe 

shortcomings oCthe data entry by the speech alunc wherein the user intention m11y not bt'. 
considered by thc vuicc/spccch rcwgnition system. Also for example, to a same digit, mu1e 
than one speeches may be assigned. For example, to the digit "4", two speeches, "four'', 
and "11.u 1y", may lie a:s:sigucd. A usc1 may produce lhe numher "4:5", by either saying 
"four", "five" while pressing the coffcspouding keys, or he may 1;ay "torty t1vc" 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 
81 OG, and say "se''. Ht: then uwy µ11.:ss the kcy 8 IO 1 and say • ven". 
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In other languages such as French, wherein the speech of llll; digit "7", comprises one 

syllable, 1hr disambiguaLion purpose, a cuslDm made speech having two syllables mc1y be 

assigned to the character .set ''sept". For example, the word "seplo" may be created by a 

user and added to the dictionary of'thc word. This word may be pointed Lu the word ··sept'' 

in Lhe dictionary. When a user enters the word "sepro" (according llJ thi.: i.:un-ent 

embodiment of the invention) the system will f"ind said word in the dictionary of the wuHls 

of the system. Instead ofinpuui11g/outputting said word, the system will input/output the 

word pointed by the word •·septo", Said word is the word '\ept". Tht: created symbols 

pointing to the words of the dictionary dala Ln1.sc may he arranged in a separate databasl'. 

It must be noted that the sub-speed1-levcl data cnny system of the invention is based 011 the 

recognition of the speech of at least part or a word (cg. ~ub speech or a wurd) Considering 

that many words in one 01 rnu1e languages may have common sub-speeches, l,y :;lightly 

modifying/adding phoneme sets and assign the corresponding characters to said phoneme 

sets, a rnulti-liuguc1l data ent1y system may become available. Fur examp!t:, many 

languages such as E11glish
1 

German, Arabic, Hebrew, and even Chinese languagt:s, may 

comprise words haviai:; syllables with similar pronunciation. 

It is understood that a user may add new standaal 01 (;ustom made words and 

corresponding speech to the dictionary database or the system. accordingly, the system may 

pwdui.:c cotJcsponding key press values and speech models and add Lu c;01n:1,;puriding 

databases. 

As mentioned before, a user may press a key corresponding to the LiI st i.:haracter/lener nf a 

first portion of a word and speak (I.he phonemes ot) said portions. 11' said word is spoken in 

more than one ponions, the user may rept:at this prul:l:dure li..)r 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 letter or a poi liuu (such as a syllable) of a word and speaks said portion, the 

voice/speech rewgnition system hears said user's speech and tries to match at least a 

portion (prt::l't::rnuly, al lc.:ast the beginning portion) of said speech to The phoneme sets 

assigned Lo said kc.:y. The best matched phoneme sets arc selected and the corresponding 

character sets will be selected by the system Alh:1 l:111.cring the entire word by repeating 

the same pruc;1::du1c fo1 c.:ach portion (e.g. syllable) of said word, one or more charnctcr Sl:ts 

for each po1tion (e.g. syllahle of said word may be :sclccli.;d, rcspci.:tivdy. The system now, 

has uuc 01 11101 i.: character sets fr>r each portion (syllable) of a word wherein each character 

.set comprises at leasl part or the (p1 di::rably, the beginning) characters of said syllables. 

The systern then, will try to match each of said cli.1raclers sets to the (beginning) characters 

uflhc i.:uuc.::sponding syllables of the words ofa dictionary of the words data base ofrhe 

~y.stern. The best matched word(s) will be selected. In most cases only one word of'the 

dictionary will bt: sdcdcd. Said word will be inptitted/outputted If more than one words 

available is selected, said word,; 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 Jirst press th(: key 8101 and say "trt". The system matches the user's 
speech to the corresponding phoneme set assigned to the kt.::y 810 I and selects the 
corresponding character sets (e.g. in this example, "try'', '·tri"). The user then presses the 
key 8103 corresponding to the character ''i'' and says "ing". ln this cai,e, the system 
matches the beginni.ng of the nser's spt:ech to the phoneme set "in" assigned to the key 
810:3 (e.g. phoneme set "ing" <loes not. exist in the data base, therdi.11c it is not assigned to 
sai<l key) and selects the corresponding dia,actcr set ·'in". The user now has finished to 
enter tlie 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 mmks, PC fi.rnc.tions, etc. This mailer has 
already been explained in the PCT ,1pplications tJ1at h,1ve already been filed hy this 
inventor.) The system now may create two different groups of characters each comprising 
possible characters of at least pan of the beginning characters or each syllable of the 
desired word. 

ln this example, the two group ofeharacll:1s arc: 
"tri - in" 

and; 
'"try - in" 

Only the second group oC characters ( e g. "try in") wn-csponds to an existing word in the 
English dictionary wherein said word comprises the le1t1.:1s "try" alt.he beginning of its first 
syllable, and also comprises the letters "in" at the beginning of another (e.g. sccond) 
syllable of said word Said word is the word ··rrying". 

In this system the qwmtity ofphuucmc: sets/speech models necessary frir recognition or 
many entire words may dramatically be reducc:d. On the other hand the number or the sets 
of character representing said phoneme set$ may be augmented but will not have a 
significant impact on the amount of memory needed 

1n almost every case uuly one of said assembled characters may match a wunl in the 
dictionary. Said word will be inputted/oulpulled. If more than one assembly of character 
st:ts 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 u~cr may select one of them by fi.)r 
example pr~ssing a "sdcct" key 

To permit better recoguilion of the speech pronounced by the users that, in many cases_, 
may he natives of non English spoken rngions, dnuacter sets assigned to phoneme sets 
(such as "vo" and "tho") having ambiguously similar pronum:ialion, may be assigned to all 
of said µhonenie ~ets 

Entering data such as text through a small keypad severely reduces the:: data entry speed. 
The data entry systems of the invention base<l tm pressing a single key for each portion ( e.g 
syllable) of a word, whilt:: spc<1ki11g said po,tion/syllahle dramatically augments the data 
entry speed. The systern has alsu many other advantages. One advantage of the system is 



that the system may rewgni.:c (with higli al:rnn1cy) a word by pressing maybe a single key 
per each port.ion (e.g. syllable) of said word. Another great advantage of the system is that 
the usern d1) nnt have to worry about misspelling/mistyping a word which, pmticularly, in 
word predictive data entry systt:ms result in rnisrccognit.ion/non-recognit.ion of au entire 
word. Al:su another g1L:c1t .:1dvaHtagc of the system is i11 t.hat when a user presses the key 
corresponding to the first letter of a. portion of a word, he speaks (said portion) during said 
key press. AL the rnd or 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, f.or c:-1.amµk:, a lJSeJ may cntl:I 
the word ''hi", by pressing the key 8103 and simultaneously say ''hf'. He Lhen may press 
the key 8107 without speaking. This will inform 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,". 

The data entry system described in t11is invention is a derivation of the data entry systems 
described in the PCT~ and US provisional applications filed by this iuvc.nlur. Tt;e • 
combinations ofa character by character data entry system providing a fi.Jll PC keyboard 
function as dc:;uibcd in the prcviou:; applications and a word/portion of aword level data 
cnlly sy:itcm as dc:ic1 ibcd in said PCT application am! here in this appli c;ation wi It provide 
a complete n,st, easy and natural data cnt1y in mubik (and even in fix) environments 
permilling tfuick data cnLJy tluougll kcybuai d:s having reduced number of keys ( e.g. 
keypads) of small electronic devices. 

A Mcthud of Coufiguratiou of Symbols on a Keypad 

Different methods of configuration of symbols have been prupused in prior patent 
applications filed by this inventor. Fig 87 shows a method of assignment of symbols to the 
keys of a keypad 8 700 

As before, Letters a-z, and digits 0-9 .:11c pusilioned on their standard position on a 
Ldephuue-lype keypad and may be inputted by pressing the coffesponding key while 
speaking thrn1. 

Also as before, many punctuation characters and tirnctions arc assigned to the keys of said 
keypad and may be inputted hy pressing (or double pressing) the wm:sponding keys 
without speaking them. 

In this configuration, some of the punduation marks such as" I'' sign, which are naturally 
spoken by !bl: users, aic as:;igncd Lu some keys and may be inputted by pressing a the 
corresponding key and speaking them 

Also according to this arrangement some symbols Sllch as Ilic"-'' :sign 8702, which ma.y 
have dilTcrcnt meaning and au·.urJing lo a context, may be pronoLmccd ur nol pronounced 
according lo ll1c eunlexl of' the data, are positioned in a key, in two locations. They arc: 011CL: 
grouped with the symbols requiring speaking while entering !hem, and also grouped with 
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the symbols who should not be spoken whik rnti.:ring them. To a symbol requiring spl:i.:ch, 
more than one speech may be assigned according to the context of the data. Fm c:11.ample, 
the sign"." 8702 assigned to the key 8703. may be inputted in different ways. 

A user may press the key 8'/03 and say "minus" 
A user may p11..:ss the key 870] and say ''dash'' 
A user may press the key 8703 withour speaking. 

Thus, while there have been shown aml th:scnbed and pointed out fundamental 

novel features of the invention as applied to alternative emhodiments thi.:rco( it wtll be 

understood that various omissions and substitutions and changes in the form and details 

of the disdosccl invention may be made by those skilled in the art without departing from 

the sp1nt of the invent.ion It is the i11Lt.:nliu11, thcn::fore, to be limited only as indicated by 

the scope of the claim~ appi.;ndcd hereto. It is to be understood that the drawings arc not. 

necessarily drawn Lu :;1,;,tle, l)ut that they arc merely conceptual in m1turc. 



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 

5 be made by those skilled in the art without departing from the spirit of the 

invention. It is to be understood that the drawings are not necessarily drawn to 

scale, but that they are merely conceptual in nature. For example, instead of 

providing a separate pressure system to each key of a keypad, a single pressure 

sensitive system ( e.g. a pressure sensitive pad) may be provided with all of them 

10 ( e.g. a single large pad above or under the keys). Also a user may interact with a 

key by other means than his fingers. For example, said user may use a pen to 

press a key. 
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