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Title: 

Specification: 

A MICROPHONE FOR DAT A 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 

1 o 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 101, 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 I 02, 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 102, 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 I 02 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. 

3 



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 

JO 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 kevs 

IO 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 symbo1. 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 

IO 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 fol1ow: 

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 

l O 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 natura!Iy speaking their position relative 

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

"<", ">" in this example, said symbols do not belong to said second type 
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of interaction, this is only an 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, 

15 etc. 

More considerations to enhance the keypad and the use of it 

Because Digits O - 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, 3 I 2, 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 

IO 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-Zand 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 ofinteraction (e.g. a first mode) such as a single tap (e.g. single press) 

on a key, and are selected by speaking them. 

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

very frequently used during a data entry such as writing a text, may belong to a 

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

IO 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 

JO 



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

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.). 

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 

I 5 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 



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

maj, 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 letter "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 

l O 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 

IO 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. 

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

keypads. 

20 The above-mentioned data entry system pennits a ful1 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 

IO them. 

15 

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

may be applied to alJ 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: 
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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 10 I (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 stil1 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 

IO 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 3 I IO. 

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 

10 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. 

18 



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 

IO 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 

10 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 wi11 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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10 

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. 

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 Jines) 

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

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

Interactive directories using voice/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 

IO 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 

I 5 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 interactive directory to 

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

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

entry system) easily and quickly. 
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15 

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 celiular phones. One of the most 

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 smalJ 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 ofa 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 ofkeys 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 1101-1 102 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 entry 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. 

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, 

IO 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 13 IO 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 

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. 

IO 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 barl312, 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 figs. I 3-14. The mouse 1501, is similar to a 

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

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

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

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

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 

20 

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. 

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 

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

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

keys 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 

20 

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

to navigate the arrow I 909 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. 

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

an arrow 1909 on the screen 19 l O 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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10 

to his eyes, a user can clear1y 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 

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. 21 a shows a computer 2100 and fig. 

21 b shows a TV 2101. The data entry unit 2102 of said TV 210 I 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 extendabie 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 

lO 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 mouth (e.g. next 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 

15 

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. 

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 

180 I 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 

IO 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 entry 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 pennits 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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180 l of his phone and eventually use them simultaneously while speaking to 

microphone 1802. 

Fig. l 8d, 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/retracted according to each other and to the instrument. They may 

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

IO retracting. 

Figs. I Se and 18[, 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. l 8i, an extendable microphone 

1840 as described before, may be installed in a computer or similar devices. 

37 



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 in the drawings are shown as 

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

also be installed at any location on extending section. 

In communication devices, the extending section comprising the 

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. 

Also, as described, said integrated keypad and/or mouse and/or 

extendab1e microphone may be manufactured as a separated device and to be 

10 connected to said electronic devices. 

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

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

as the data entry method of this invention. 

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

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

method of this invention. 

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 



IO 

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 recognize a symbol according to the generated tone assigned to said 

symbol. 

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 extendab!e), 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 wil1 pennit to 

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

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

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

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

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

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

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

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 2301 for containing said data entry 

device may be provided within a bracelet 2202. Fig. 23b shows said housing 
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2303 in open 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 23 I 2 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 

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

15 

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. 

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 

27th
, 2000 by the inventor). 

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 

JO 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 con-esponding 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 

20 

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. 

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 extendab1e/non extendab1e display unit 

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

invention, an extendab]e microphone, an extendable camera, a data entry system 

1 O 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 Of!-e 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 
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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 270 I 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 

IO understood that ports 2706 may be the standard ports such as a microphone jack 

15 

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. 

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 270 I 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 2701 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 (telescopica11y, 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 external/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 obliging the manufacturers of the electronic 

instruments (such as mobile phones) to modify their hardware. 

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 to still 

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

IO 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", 'T' & "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 2801 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. 

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

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

assigning letters "Y' & "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 mounted on user's 

denture and/or lips. Said component may have sensors 9903 distributed within its 

IO 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 990 I 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 pem1its 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 991 I 

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 intended letter is the letter "a". In other example, if the 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 "l", 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 "1". 

The above-mentioned lip reading/recognition system permits a discrete 

and efficient method of data input with high accuracy. This data entry system 

may particularly be used in sectors such as the army, 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 I 
upper inside portion upper inside of portion no pressure 

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

JKLkey 
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 

PQRSkey 
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 Hp 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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15 

20 

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 numbers ( e.g. 0-9) by the user and recognizing them may 

be considered by the above-mentioned system. 

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., LetterWise), 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 inforn1ation to provide for higher 

accuracy. 
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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. 

5 For the key 8, we have the letters T-U-V; for 4 we have G-H-1; and for 3 

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

following grammar using standard grammar notation: 

<s> =(TIU IV) (GI HI I) (DIE IF); 

This can also be expressed as 

<s> = T <sl>; 

<s> = U <sl>; 

15 <s> = V <sl>; 

<sl> = G <s2>; 

<sl> = H <s2>; 

<sl> = I <s2>; 

<s2>=D; 

20 <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 represents the probability of H preceded by T 

in the current context 

IO <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_I>, 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. 

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 paral1e1 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-

l 5 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 herrnitically isolation as needed. For 

example, to cance1 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 

59 



5 

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. 

1 O Said speech may then be transmitted to said mobile phone 5402, by means of 

wires 5403, or wirelessly. 

By being insta11ed 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-

JO independent. Of course, training the system with the user's voice ( e.g. speaker 

dependent method) wilJ 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 instalJs 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 prefeffed 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 

10 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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Background 
A method of general data entry combining key press and speech has been explained in 

PCT application PCT/U:-i00/296/47. 

As described in said application, by pressing a key ai1d speaking/11ot speaking a desi1cd 
symbol such as a character among a group of symbols assigned to said k.ey, said desired 
symbol may be selected For ex:ample, for entering tht= w1..11 ~1 ''m,orning·· through a 
standard tdepbone-lypc keypad (i;ee Fig 8 l) a user may: 

-press the key 810 I and say 'm' ; 
-pn:ss t.he key 8101 and say 'o' ; 
-press the key 8106 and say 'r' , 
-press the ktiy 8108 and say 'n' , 
-press the key 8104 am! say 'j' ; 

pres:; thG key 81 06 .-uu..l say '11 • ; 

-press the key 8 I 04 and say 'g'. 

By speaking a word, letter by !cu.er (or symbol by symbol), and pressing the 
corresponding keys, said word may be inputll:d 

The data entry system desc~ib~d in said PCT r11ay permit a keyboard havingn:dm:cd 
number of keys (e.g. telephone keypad) to act as a full-si1.cd PC keyboard (e.g. one 

pressing at.:lion per symbol). 

• Word by Word DHla R,itr:y Sysrem 
• ~ .'., • .• c , ' •- •, • •_• •• ---:::~_ ~-,- - _.' • > •- , ' C -

0 
- - ,._· -• • ,-•, • 

To enhance tht= abovc-_mentioned data entry system, a word .level data cut.ry system has 

been proposed in said PCT application.· 1n said appfa;ation, there was described that a · 

user can enter a word by speaking said word and pressing the keys· corresponding lo the 
letters c<1nstituliug_ s~_irl w<,rd. • • • • 

The speech of each ~-6r<l in a language may he constitut~d of a set.ofphoncme(s) 

wh~rein said set ofphonemc(s) comprises one ur more phonemes. Fig. 82 shows as ,in 
• example, a dictionary ofwords 8200 wherein for each entry (e.g. w01d) 8201, its 

character set 8202; relating key press values 8203 (using a telephu11e keypad}, pl1(;neme 
set 8204 corresponding lo said word, and spt=ecb model 820:5 (to eventually be used by a 

voice/speech recognition system) ~f said phoneme set aic shown. 
. . • . - . . .. . ; 

According to one method of speech rccogi,ition, wl1en a usc1 speaks a word, his spccd1 
may be compared with said memorized speech modeis, and one or HlUIC best matched 
models will he selected by the system. Then the w(~rd(s) (e.g. characlc1 sets) 
co1Tesponding to said selected model(s} may be selected hy the system. If the selection 
contains one word, said word may become the final selection. Ir1he selection comprises 
more than one word. then said words may he presented Lu l11e user (e.g. in a list printed at 

the display) .ind the user may select one of them by f'or example pressing a "sekct"key. 



The ahove-mcntiooed method of recognition of words based on thei1 speech, is described 
only as an example. lt is understood that other methods of recognition by speech may be 
considered by the ptmplc skilled in the arl.. 

Recognizing a word based on its speech only, is not an accurate syst.1.:m. There are many 
reasons for this. For example, many words may have similar or t;unllising pronunciations. 
Also factors such as the outside noise may result ambiguity in a word level data entry 
system. Inputting arbitrary words hy voiccrcquires complicated lloftwarc, taking into 
account a large variety ofparnn:elers such as klCCenls, voice inflectiu11s, user intention, or 
noise interaction. For these reasons speech rccognitiim syslcrns are hased on recognition of 
phrases wtiernin for example, words having similar PI~lilunciations may be disamhiguatcd 
in a phrase according to the context of saicl phrase. Speech recognition syste111s based on 
recogniticm of phrases req1.1ire large amount ofmen'lory and CPU use, making t.)lcir 
~tcgrat\cm iri smaUdevices such as mobile pliones, impossible at this time. 

The J)t;ess atJd speaktcc!rnolngy 111vcnted hy this inventor and describ~d in 4ififrenl PCT 
and US provisional applications filed earlier-, may solve the abuvc-:-menti,,ri~d problcnis. 
1n addilionto/comhination with' a character by chaiacldr entry syslen:l as described in said 
applications, aword~ievcl data entry tcduiolpgy oflli£ in,vention may provide tl-ie users oi' 
smal}/niobiic/fix·ed device~ with.~ natura1.quipk ('1-Vqrd,byword)te,,;t/da~ c11Uy S}'S~~•R .. •• ' 

As :mc~.tioned, in thp PCT application PC:i/Qso0(29647, ~heie ~~s cJescribed,ilr~t a user 
can ~peak a word while prcssi,ng Lhe keys c,orrespo,ndiugtq the letters constifotj'ngsaid •···.··. 
word, }here .was. also tllCl~tioned that tpr rhis purp<.>SC a word dictionarj, database may be 
usid: Acc9rdingt~~ thaf ~Dd. W~efe1Tt11gto.th~ fii( 81,~hen'auii~r:sp~al{s,thb.Vvortj:,)·,: ' 
(tc;ard'' .1nd pre~S~il ihecofrcsp()nc,ling kct~ (e:~ key$ ~102, .~ 102\ 81 Q6,, 8109 of.the\ '' .. 
t.¢1ephon,~-type keypadf tl1e systetii~cie~tSti-<mf sa1J.\,.io1:d. di,ci(c>~ary (sucn·as the .(}:ne • ' 

s~own in fig. 82), the w~rds correspondi'ng to 'said key' presses. In _this cxa.mpie; lhe same , 
set of ker presses m;1y also c1mespnnd lO othc{-w9rds such as ','care'',. "hare'', "base", ' \;· 

,· ''.caee'\ ~~d ''cas~1:, The.syst~lll thfn,,imtyi::~nipar~tli u'~t:rj s~c;cd1(ofthe·w9rdf wit~ 
d1fsr~~ch .or saici. 'vVOfQS iiavingthe same_ key pr~s·ses a:nd if 011q of them rnatd1cs saiq' .• '' 

•• .•. i1ser·s·speec·h; tlicsy~'ien1·:seiccts. saici.~9rd; Ifspce{llofri'oi1. ~fsald wordS ·m~tches ·ch~;;, ;; 
'u~~lsspeech, thc:

0 

systen(tl1eit may ~i:le~l ll1~y.uni ( or vY,;rdsf that tis (their) speecJl b'~sL 
i:iuttl~h(es)sa.i~'•uscr's speech;}.:\'\\ s:·?,· .. ·t):.Y ' ,. ·.• ·.· • ·, 

·: .. _: .'". • • ~ ,1, •. -; :_\_:.·;: 

.. 'l'c~~i;dij1~'r:9,tl~ii··~,e~tJc{;f1~l:e;~~gi~ilI~:/;;s;~;f·;,i.11''s:1iit·a··wL)l'd··a1~01i~i;)nl;···1~w.'. .• 
>. ca.ndidaies(e'.k' .. ~.wpr~s, i,nthe.cxa'mple ~~hqveJ.A:; result the recc)gnilionbccomes eas§ ' 
~:rui~ 'ti1et ~~c·urncy ~f rne· sr.iecJfi·c~ognit.fo~. ~yslt:m Lln'ima.f i9:a1 If augrricnts~ pern11tting .a. · 

generaf word-level text ertl1;y yJitjl high accui·acy., lt i'nust al::io be noted that speakir1g, a : 
wor(while typing it is a human familin;.heha'viu1. , ! , . . • ',. • , . • 

,· •• Ai~;;~(~g ·;~)a\1~~n~r~"n~~~}4;i~16«:(1\~:~·:v~~ltfr)k\~~'.-':,~;~rit~a wo~·d, a us~r :~;; press' 
few (e.g. one, tw<>, and ifiiceded;' more) keys correspo~1dir1g to tile letter(s}' of Lhc'> ' • . • 

.. ···-···•· ·- , •... begini1ing, of a '-ron{ anif(pr(:f~riihl:y; ~initll(,i'1_11;c;>u~ly) spcak'said.word. Au;u~:ding fo s,aid • 
• ·•~·· f~~ !fey pre~ses ·a1ict saicf' speech~ tlic system inay r·Gcogr~iz~tl~~ 1ntendcl word~ F<>r this. : . 

. --- • -----~-r·:- ------·-----·-;-··----"---------- ----'---,·',·--:-~--.--=-;-,-:·-··--:----¥- - - ,. - - - • 



purpose, according to one method, for example, the system may first select the words Llf 

the dictionary data base wherein t.o the bcginnin,g characters or said words corn:spomJ tu 
said key presses, and compares the speech of said sck:cl.cd words wit11 the user's spccd1. 
The system, then selects one or more words wherein their speech hest matches said user's 
spt::cd1. Sckdiug Un.: words exisjing in a dictionary of words database according to the 
first few key presses, dramatit:aHy 1cuuces Llm manbc1 uf said :,;r.;lci..:tcd wuals tu I.,,_; 

compared with the user's speech. This permits a very high accuracy oft.he input ofan 
intended word. A.econ.ling tu anutbc1 mcl.J1ud. H.11 cxample, the system may lirst select. the 
words of the dictionary wherein their speech best mat.di said u:,;er's spccd1. The system 
then, may evaluate the beginning chwach.:1:; (r.:valuating to which key presses the l,clung) 
of(the character sets constituting) said words wi~h !'iaid uset·'s corresponding few key 
presses Lo finally select the character sct(s) which their beginning charnctcrn mah.;h said 
user's key presses. 

In the above-m1.::11Lium:J cmbod.iments, if the selection contains one word, said word may 
become Lhe final sclcction. J f the selection comprises more than one word, then said 
words may be presented tu the user (e.g. in a list printed at the display) and the user may 
:mkL;L um; ufl.hem by fbr example pressing a "select" key. 

The above-mentioned mdhuds uf speaking a word and pressing the keys corresponding 
to the characters constituting at least part of said word, and comparing said key prns::.cs 
with the key pic:;scs corresponding to the letters ofthe words in a dictionary of words, 
requires the use of a substantial ,mmunt of memory. Having stored the phoneme sets/ 
speech (e.g. mmlcls) ur all of the words available in a language, a database of the chain of 
charncl.crs corresponding to said words available in one 01· more languages, and also 
having a data base of the key presses corresponding t.o said words available in said 
dictionary data base require large amount of memory. • 

- • . • . : 

Also, as described in the prior applications, in t.hc character by character data entry 
system of the inventio11 a symbol such as a punctuation markmay be assigned Lu a key of 
the keypad and be inpuHed as default by pressing said key without speaking speeL;h. For 
said reason, in the word level data entry sy::.1.em of the invention as described before, a 
user may fi111sh to speak a wurd before finishing lo enter all of its corresponding key 
pJ·esses. This may confuse the recognition system hecaw;e lhuse la:sl key p1cssc::1 which 
were not covered by user's spci.;dl may be crnrnidered as said default characters. There 
are some solutions to overcome this problem. fur example, a user may first speak a word 
and then press the cuu~:spumHng keys. This may indicate to the system that the set of key 
presses accrning a11.cr the speech correspond to said speech. 

In another' example, the system may exil lhe lex! mutlc and enter into another mode such 
as a punctualion/functiuu mode, by a predefined action such as, for example, pressing a 
mode key. As explained in said PCT applications, to each key ofa keypad one or two 
special characters such as punclm1liLu1 ma• ks, space character, or a fi.inctions, may be 
assigned. By a singk p1css on a key of said keypad without speaking, a symbol such as 
punctuation mark on said key will be inputted. A double press on the same key without 
speech may provide another (e.g. pmH;lL1aliuu) syml,ol assigned to said key. By pressing a 



key while the system is in said spcciaJ character mode, a symbol such as a punclualiun 
mark may be entered at Lhe end ( or any other pusiliou) or the word, also indicating to the 
system the end of said wonl 

• Data Entry SyNtem Based on suh-snccches 

There must be considen:d thal when a user speaks a word while typing it, he nalw ally, 
may break said speech of said word into one or more sub-speech portions (e.g. while he 
types the letters mncsponding to each sub-speech) according to for example, the 
syllables of said speech. For example, while typing the word "morning" using a kl;yboard 
such as a keypad, the user may naturally, first say a !hst sub-speech, ·'mor" and/while he 
presses the corresponding keys. Then the user may pronounce a following sub-speech, 
"ning" and type the corresponding keys. For easier demonstration, in this application, the 
word "sub-speech" is used for the speech ofa portion of the speech ofa word. For 
example, the word "perhaps", may be spoken in lwo sub speeches "per" and ''haps". Also 
for example, the word ''peL" may be spoken in a single sub-speech, "pct". 

Afso, for example. for entering the word "playing", the user may first pronounce the 
phonemes corresponding to the firnt syllabic (e.g. ·'pie") while typing the keys 
corresponding lo the lcUCfS "pla", and then pronounce the phonemes corresponding Lo tht: 
second syllable {e.g. "ying") while typing lhe set of characters "ying" . 

.It must he noted Lhal unc lJSer may divide a word into portions differently from another 
user. Accordingly, the .suh-speech and the curr<:sponding key presses, for each portion 
may be different. After completing the data (e.g. key press and sub-speech) entry of all 
portions of said word hy said llSl,;lS, t11e linal results will be similar. 

In the above-mentioned exainple, s1;1id another user· may pronounce the first portion as 
"p!a" and press the keys of corresponding character set, "play". He then, may say "ing' 
and press the keys corresponding to the chain ur c.:haractcrs. •'ing". Also for example. a 
third user may t:nle1 lhc word "playing'' in three sequences of sub-speeches and key 
presses. Said user may say, "pie'', °'yin'·, and ··g•· (e.g. spt!lliug the character "g" or 
pronounc.ing the corresponding sound) while typing the i.;uHcs1.mnding keys. It is 
understood that the most natural way ufdividiog a word in different sequences of speech 
and key presses is tbat. each sequem:.e uf speech correspond to a syllabic of said word. 
Therefore, it must be noted that even though in many parahrraphs uf this applicatioo we 
note a syllable as a portlon/sequen<.;e of a wt.lid, the data entry system of the invention 
applies to any furm ufdivision ofa word in one or more portions. 

According to the above-mentioned principles, the word "trying' may be pronounced in 
two portions (e.g. syllahles) "tri", and "ing". Also for example, t.hc word "playground" 
may be divided and inputted in two portions (e.g. acw1tling to its two syllables), "plii'', 
and "ground". 



As it is shown in the examples above, part of the speech oftliffereul wmc.ls in um; (ur 
more) languages may have similar pronunciations (e.g. being composed by a same set of 
phonemes). For example, the words, "trying", and "'playing" have common sub-speech 
portion "ing" (or '•ying") within their i;peech 

According to the above-mentioned principles, there may be created a rnelhud uf <l,1la enl.Iy 
wherein by mtlmu1i:Gi.ug pri;defined sets of phonemes/speech-models corresponding to sub­
speeches ofa word and considering at lr,;asl ptul oft.he key presses corresponding to the 
chaiac!ms st:li; assigned to corresponding phoneme sets, recognition of entire words 111 a 
press and speak data entry system ufthc invention may become effective. Fig. 84 shows a 
c.lictiu11a1y ufphoneme sets 8401 corresponding to sub-speeches ofwhole words dictionary 
8402, and a dictionary of character sets 8403 corresponding to the phoneme sets ofimid 
phoneme set dictionary 840 I, ttho comprising a dictionary of key press values (accordi11g 
to a telephone keypad) 8404 c<mesponding tu said tli1,;l.iunar y ur r,;haracler sets 8403 
con-cspondi11g to said dictionary of phoneme sets 8401. according to different emhodimenls 
of' Lhe invention, one or more of these data bases may he used by the data enlry system ur 
the invention. • • 

Because in many cases,~ same phoncule Sl~l (subwspeech model) may he used in order to 
recogni✓.e other words (having the same s1,h-speech pronunciation in their speech), ltiss 
memorized phcmerne-scl.s/spcci.;Ji-rnodels are i·equired for recognition of entjre words 
available um.: uJ more dictionary of words, reducing the amount or the memory i1eeded. 
This wilJ rnsult in ass.igoment ofreduced number of phoneme sets t.o the corresponding 
keys ofa keyboard such as a ldephunc-1.ypc keypad and will, dramatically, augment the . 
accuracy uf l11e speecl~ recogriition system .. 

Fig. 8]shuws exeillf)l~ry sai11pl~s ofwordsof English langua~e 8301 ha.ving similar 
speech pc>rtions 8302. A:; sliuwn, !bur sho11 phrn1eme sets 8302, niay produce the speech 
of seven entire words !UO 1.,. ls i111derstcmd that said phoneme sets R30i may represent part · 
uf spcccJ, uf many other wqrds in .English or 01.her languages, too. • • 

, - ? _-_,_ -. ' ' ' '. _, 

Bas~d l;~1 lhc ab~v~~mentior~e<lprinciples,a ~atur~i press ;nd spe~ data entry syslenr • 
. using ~edtlc.:ed number ufphoncme sets for enteririg any .word { e.g. general dictation, • ' 

arbitrary text entry) tbrnugh a mobile device having limited size ofmemory(c,g. mobile· 
phone, P.DA) and limited rimnber of keys (e.g. telephone keypad} may be provided. The • 
system i-nay af:m cnlumce I.he data e,itry by for cKiunplc, using a PC keyboard for fixed 
devices si.1ch a:,; per soiial computers, ln this case, (because a Pr keyboard has mure keys), 
still more reduced number of phcii1eme sets will be assigncJ tu cad1 key, augme11ting the 
accuracy of the speech 1c1.iu~uiLion system, Hereafter, different detailed embodiments of 
the iovenlion are ciescrihcd. 

, -- • ._ ' • • . . ~ : . . . :_ ·. . ._- .',: , ' 

All Keys-Al l,r:ast Pa11: of the Phonemes . 
Accorctmg to one embuuimcul. of the invention, a user may divide the speech of a word into 
different sub-speeches wherein each sub-speech is represented by a phoneme-set, By 
speaking each phuucmc set rind/while pres!ling the keys corresponding to the letters 
corn::spom.ling to s11.id phonemes sets and repeating (in order, from fist to last) thts 
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procedure for all of ( or al kasl pat t uf) said suh-speeches, said entire wurd (cg. in 
characte:rs) may be inputted. 

As shuwn 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 .. to", "ti", "ta", .. to", etc., and/or 
corresponding speech models may be assigned (see. tahle I, fig. 85). Pronouncing --re·· may 
correspond to different sets of1ctters such as "'tea .. , ''tee'', or even "the" (if the user is for 
example nul an All11 .. aican/Engli.~h nativeJ. To produce the word '•teabag" a user may press 
the "I'' key 8101 and say "te" and continue to press the remaining keys corresponding to 
Lhe 1t:maiuillH ku.ers, "ea". The system compares the speech of the user with the speech 
( e.g. models) assigned to the first pressed key (in this example, "t'' key 8 IO I). After 
nrnLd1iug sa.iu user's speech to one ( or more) of said phoneme-sets/speech-models assigned 
to said key, the system selects on u1 mu1L: ufllrn d1a1ac1.er set(s) assigned to said phoneme 
set(s)/speech-mu<lcl(s). As mr:111.inned, in this example, a same speech may correspond to 
twu tlillcn;nl sl:ls Lir 1.=haracters, one corresponding to t.hc letters ·'tea" (e.g. key presses 
value R:12) and the other corresponding r.o letters "tee" (e.g. key presses value !LB). The 
system compares (e.g. the value of) the keys pressed by the user with the (e.g. values of) 
the key presses corresponding tu the dJicu-acler sets of said list and if one of them matches 
the user key presses the system chooses il lo eventually being iapuucd/outputted. ln this 
case the letters "tea" may be the final selection for this stage. An endpoint (e.g. end of the 
wurtl) signal sui.;h as a space key press may inform the system I.hat the key presses and 
speech for the current entire wurd m c cmlcd. • 

In the above-mentium..:d ex.ample, the selection is not final. The user then may press the ·'b" 
(e.g. corresponding to the first character in the following syllable in the word) key 8 l02 
and say "bag" <111J co11ti,1ue t.o press the remaining keys t:urrc.spunding to the rcmainir1g 
letters "ag". The system proceeds like beH,re and sdecls tht: w11 cspuuding character set, 

. "bag". The user now, signals the end of the word by for example, pressing an space key.· 

By saying "te" and pressing the keys "8, :1, I" and then saying ''bag" and pressing the keys 
"I, I, 4", the word "teahag'' may be produced. As noticed, the word "teabag" is produced 
by .spccd1 and key presses without having its entire speech model/phoneme-set in the 
memcfry. In fact the speech model oflhe word "teabag" was pwuui.;cd by two other sub­
speech models (cg. of"te" and "bag") available in the memory, each representing part ot' 
said speech model of the entire word "teabag" and lugcllwi pwdui.;in¥ said entire speech. 
mmlr::l. Tl1e speecl-i_ models of''te'' or ''bag" may be used as pan of the speech­
models/phoneme-sets ufu1hc1 words such as "lea.ming" or "Baghdad'', respectiveJy. 

Although in this embodiment, the recognition accuracy is very high, it may happen that. 
sometimes the final selection is a.n erroneous wmd whid1 do not exist i11 the data base. ror 
this reason, beforn inpultinl1/'uulputting said word, the system may compare the final 
selection with the wuHb ufa dictionary of the word ofthe desired language. If said 
selection does not match a word in said dictionary, it i.s rfcjected. 

Alsu, au;unling lo one methnd, while pressing the corresponding key.~ of a portion of a 
word and speaking it, the_usc1 mHy speak in a manner that hiii_ 1.peec.h covers said 



corrt:!sponding key presses during said entry. This will have the advantage that the uscr·s 
speech at every moment corresponds to the key being presses simultaneously, permitting 
easier recognilion ufsaid speech. On the other hand. at the end ofthc entry ofa word, a 
user ma.y press any key without speaking. This may inform the system that the word is 
entirely entered (e.g. pressing a key and 1101 speaking may be assigned Lo characters s\1ch as 
punctuation marks, PC functions, etc. This maller has already been explained in the PCT 
applicatiom; that have already been filed by this inventor). 

After compfotiun of the recognition proccdul'es described above, if the selected output 
comprises more than one word, sajd words may be presented to the user (e.g. in a list 
print.cd.,at the display) and the user may select one of them by for example pressing a 

select key. 

It must he noted thal in some cases, recogni7.ing part of the phonemes of one or more sub­

speeches of a word (preforably, tho~e at the beginning of said !.ub speeches), may be 
enough for recognition of the corresponding word in the press and speak data entry system 
of the invt.:ntion 

According to one cmboditnt\nt of the i nvcntion instead of considering a.II of the phonemes 
corresponding to a .sub-speech ofa wurd, only a fow phonemes, (preferably those at lhe 

beginning of.suid sub-speech) may be considered and assigned to the key corresponding to 

the first letter or the character sct(s) corresponding to said phoneme set Said phoneme set 

may be used for the rnwgnilion purposes by the press and speech data entry system of the 
invention. Thanks to this method, the number of the 1ipeech-models/phcmcmc-se1s 
necessary for rccuguitionofrnany entire words may dramatically be reduced. In this case, 
to each key of a kcybuard such as a keypad, only few phoneme sets will he assigricd 
ptirmitting easier recognition of said phoneme sets by the voice/speech recognition system .. 

Ry using a speech recog11ition system for evaluation of all/few (preferably the beginning) 
characters of each sub-speech (preferably, the first) oh word along with consideration of 

all of the key presses corresponding to all ol'lhe characters of said word, a word in a 
language may be recognized by the dala enlry syi.i.em of the invention. 

According to this embodiment, for each leHcr diffcrenl sets of phonemes ( or speech 
models) according lo sub-speeches of the words in a language may be considi.:rn<l and 
memorized. Sajd sets of phonemes may he located al any pusitiou within a word. Each of 

said scrs of phonemes may correspond to one or muu.: sets of characters having 
similar/almost similar pronunciation. Fig. 85 shows an exemplary table showing some of 

the phoneme sets that may occur at the beginning { or anywhere else) of a syllable of a word 
staning with the letter "t". In the last row, of1l1c table al!.o shows an additional example of 

a phoneme set and a relating character scr. tlx the letter "i''. 

Although phoneme sets having mu1c plHmernes (e.g. taps, take, fast, etc.) may be 
considered, modeled, and memori7.ed to help 1cl;ognition ul'a word, in this embodlmcm 

wherein the user presses all of the keys cuacsponding tn the letters of a word, 
evaluating/recognizing few beginning characters of one or more po1tions ( e.g. syllables) of 



said wun.l by the voice/speech recognition and also using diGLionary of words data base and 
rdating databases (such as key presses values) as shown in fig. 84, may be enough for 
producing said wonl obviously, when needed, longer phoneme sets may also be used for 
better recognition and disambiguity. 

As an example, by considering fig. 81 and also using the table I of the fig. 85, to produce 
Lhe word ''ti-tie'', a user may press the key 81 o l corresponding to the letter "f' and say 'ti'' 
and Lhen press !he remaining key presses corresponding to remaining letters "itlc". At the 
end of the word the user presses for c:xampk, an end-of-the-word key .sut.:h as a space key. 
To the phoneme set ''t.i", dwrncter sets such as "'ti, ly, tie" are assigned. The first letter "t" 
is obviously, selected. Second Jetter will be "i", hecause of pressing the key 8 l OJ ( e.g. ''y" 
is on the key 8104). The next key pressed is the key 810 I relating to the letter "t". in this 
case rJ1e character set "tie" possibility is r~jeeted. Sn "ti" will be definitively selected. The 
system now considers "ti" along with t.hc rnmaining key presses 8 (e.g. "t, u, v"), 5 (e.g. "g, 
h, f'), and J (e.g. "d, c, t''). Comparing these input with a dictionary of words having 
corresponding key presses dc11a ba.sG will reveal that the only word corresponding to these 
input is the word "title". The system then selects the wnrd "titk:". 

For better recognition, the user may speak more than one sub-speech of a word while 
pressing t.hc cumispunding keys. In this case, the system may consider the input of 
characters corresponding to more than one sub-speech of said word. • 

By typing a word (havirig one or more portions/syllables) through a keyboard/keypad and 
speaking said word partially/entirely, in almost every case, recognition of few beginning 
characters of at least one of said syllables (preferably, the first syllable) of said word by the 
speech recognition system (helped by ll1c evaluation of the corresponding key presses), 
combined with the evaluation of the key presses corresponding to the rest of the characters 
of said word will produce said word. 

lo another example. to enler the word ··taken" which comprises nvo sub-speeches/syllables. 
"ta'' aud "ktm'', when typing the first character "l'' (key 8 l 01 ), the user says "ta'' and then 
presses the rest oftlic keys (e.g. "a'') eorresponding to the resl of the characters ofthe first 
syJiahle. The user then naturally proceeds lo the next syllable and says "ken" while 
pressing the key 8105 corresponding to letter "k" am.I continues to press the remaining keys 
of said m:xt syllable corresponding to the lellers "en". He then may press an space key to 
inform the system of the end of data cnll y. 

After completion uf the H:eugnilion procedures described above, if the selected output 
comprises more than one word, said words may bc p1cst.mled lo the user (e.g. in a list 
printed at the display) and the user may :;elect one of them by fru ex.ample pressing a 
"select" key. 

Sl1ortcu1: Less Key Pn~sscs Combined With llt least Part of the Phonemes 
Small mobile electronic devices having keypads with limited number of keys arc 
commonly used worldwide. Users press the keys of said keypads by using the fingers 
(e.g. thumb, forefinger) of one hand. Evcu in a the above-mentioned dat.a entry systems 



wherein each symbol is entered by a singlt:: pn::ssing action on a corresponding key, the 
speed of data entry is slower than the speed of tl1e data entry using a PC keyboard 
wherem the users usually use the finger:; ol'ul>th hands to press the keys of the keybmuJ. 

To enhance the data entry system of the invention a.nd to permit quicker data (e.g. text) 
entry, a macro-level data/text entty system have been pIUpl1:;1.:d in the PCT application 
PCT/USU0/29647. li1 said PCT application, there was mentioned that macros (e.g. a chain 
of let1ers/charactcrs) can be a.-;signctl to a key of a keypad and i11pmtcd by a single pressing 
action 1.:omhined with/without voice/speech. Dy assigning at least part of the characters of a 
word to a single key press an entire word may he inplltted by few key presses. ny applying 
lhis IIH..:lhud within 1he press a11d speak da.ta entry method uf the iuvr.;ntiu11, a quick data 
entry for mobile: environment/small devices may be provided. In this method, the number 
of key presses arc Jess tlrnn the number of Lhe duu aclcrs of a word (except for the singJc 
characters and some words such as uul-of-dictiunary-words, which may require character 
by character entry) 

According t.o the preferred embodiment of the invention a L1ser may p1c:ss the kl,;y(s) 
corresponding to the first letter of portion(s) of a word whik, p1e1i.:rn.l.,ly simultaneously, 
speaking ~mid concspomling po1iion{s). For this purpose a user may divide a word to 
different po1tinns according to, for example, the syllables of said speech. Speakin~ each 
portion/syllable uf a w01d i:i ca.lled "sub-speech" in this application. 

According Lo Lhi:; embodiment, for example, to enter the word "tiptop" which may be 
divided in two sub-speeches (e.g. according to its syllahles) ''tip" and ''top", the user may 
first press the key 810 l ( e.g. leuer "t" is assigned to said key) and (preferably, 
:;imultam:ously) say "tip'' (e.g. the first sub-speech of the word "t.iptop"), then he may press 
the key 810 I and (preferably, simu1tancotis1y) say ·'top" ( e.g. the second sub-speech nfthe 
word "tiptop"). Using the table in the fig. 85, set of charn1.:ters "tip" is assigned 10 the sel of 
phonemes "tip" and to the Jetter "t" on the key 8 IO I. When the user presses the key 81 O l 
and says 'tip", the system compares the speech oflhe use1 with all ufthc phumm1c 
sets/models whid1 me assig111.:dto the key 8101. After selecting one (or more) of said 
phoneme sets which match said user's speech, the system sele1.:ls the chmacte1 sets whid1 
are assig1ied tu said sckctcd sel(s) of phonemes. In the current example, only one character 
set (e.g. tip) was assigned to the phoneme set "tip''. Thc sy:sh;m tlu;n pwcccds in tlw same 
mimrrr.;:r lo the nex.t portion (e.g. sub-speech) of the word, and :io un. In this example, th,.; 
character set "lop" was the vnly charac1.er sel which was assigned to the phoneme set '"top". 
The system selects said character set. After selecting all character sets corresponding to all 
oflhe sub-speeches/syllables of the word, the system ther1 assembles said character sets 
(e.g. an example nfassembly proccdun; i:; described in the next parn1:,•rnph) providing 
different groups/chains ofchan1l:,lc1s. Tl1c systcm then compares each of said group of 
characters witb the words (e.g. character sets) ofa diclimmry ufwunls tlala base available 
in the memory. For example, tdlc1 sck-::tiug one of tl1l: words or the dictionary which bcsl 
matches to one of said group:s or chani.cl ers, t.he s_yst.em may select .~aid word as the final 
selection. lu this example, after entering the second portion/syllable, the user presses for 
example, a space key, or another key without speaking lo inform the syslem that lhe wurtl 
wad entirely entered (e.g. pressing a key and not speaking may be assigned tu characters 



such as punctuatfon marks, PC funclions, etc). This ml.:ltte1 ht1s alrna<ly been explained iu 
the PCT applications that have already been filed by this inventor.). The system assembles 

• the character sets 'tip' and "top' and prodw;es ~t group of characters· tiptop". The system 
then compares said group of characters with the words available in a dict.iunary ufwurds • 
data base of the system (e.g. an English <lil;liumuy) ,md if Lilli.; ofsH.id words mat.cl11.:s said 
group of characters the system inputs/outpuls said wurd. In Lhis example, thi:: word "tiptop' 
exists in an English dictionary of the system. Said wunl is finally inptiltcd/uutpultctl. 

Fig 86 .c;hows a method of assembly of selected character sets of the embodiments. For 
example, when a user tried to enlc.;1 lhL: wunl "envelope" in t11rcc sequences by using an 
embodiment. of the invention, the system st:let:tcd one to two ch.a1:actcr sets 8601 for each 
portion. The system then assembles :;a.id i.;hnrac1er se!.s according 10 their respective 
position within said won!, providing ditforeni gmur of characters 8602. Said group of 
characters 8602 will be compared wit11 the words of the dictionary of words of the system 
and t11e group(s) uf drnrnd1.:1s which mat.ch( es) one or more of said words will he finally 
sclcct.cd and inputted. In this example, the character sel 8603 (e.g. envelope"), is the only 
i.;harni.;Ll:r scl which nialches a word in said dictionary. Said word is finally :';elected. 

- • 

A:,; lllCIIliun1.:tl, iu some cases, the speech recogn,ition system may s"elect more than one 
phoneme set/speech model for the speech of all/part (e.g. a syllable) ofa word. ror • 
example, if a user having a "bacf' accent tries to enter the word "teahag" according the- . 
current embodiment of the invention, he first presses Lhe key 8101 and simullaneously says 
"tc". The system may not be sure whether the user said "te", or "the''. In this case the 
system ma.y select. different charac.;ter sets 1.:orrnspom.l1ng Lu i,ulh ph~iicmc set~. By using 
I.he Si:UllC piui,;cdure. the user then e1iters the second portion of the. word. fo this example, 
only one character set, ··bag", was sdecleu by the sys,ieu~.Tht:1 LISt:J finaHy, prnsses im space .• 
key. The system,then maymisemble (in differtii11 auaugt.mwnls) saitJcharacl.tu StllSI.U • 
produce different gnmp of r.:btirm;ti;rs arid co~i-ipare eachnf said group of characters w1ih • 
the words of a dict.itlrHl.T'Y or words data base. In this· exai11J)le the possibie'gi-oi.1p ·of. 
cllarnc1eis may are: • • • • • • • • 

, "te~~~g'; 
"tcahag''• 
"(hebag'' • 

T.l.tcouly groupof character.stha{n;atches a\¥ord in a di~tionary of,.vurds in for example, 
English language, _is the word "teabag ... This word may be considered as the final selection . 

• As just demonstr~Led, ii may ha.ppdn that.the system selects more tl1an one character set for 
each/some phoneme sets of a. word. In this case,_ more than one grtmp of c.;haracter:; may he 
assembled. Therefore; probably, more lhan: one i,-urd of the dictionary il1ay match said • 
assembled groups of characters. It1 this case, said words may be presented to the user ( e.g. 
in a list prinle<l at the..: display) anti the use, 111,iy sclccl one ofLhem hy for example pressing· 
a "select'' key. Also, if the system comprises enot1gh memory and processing speed, a 
spccd1 11.:1,;ognition ~ystem may be used to select one of said selected word a.{;i;ording I.O I.he 

- c.orresponding phnrnc conlc.;xl. • 



1f a word/portion-of-a-word comrriscs many phonemes but its :;pcech compri:st,;S a single 

syllable, according to one method, a phoneme-set/model comprising all of said phonemes 

of said word/portion-of-a.word may be assigned to said word. Fm example, t.o enter the 

word "thirst", a phoneme set constituting of all of the phonemes of:said world may be 

assigned to said word and to the letter ·r ( e.g. positiom:J-on/assigned-t.o I.he key 810 I). 

The user presses the key 8 J <r! and says ·'thirst''. As explained before, the system :sdects the 

character set(s) (in this example, only one, "thirst.'') of sub-speed1(es) (in this example, one 

sub-speech) of tbe word, and assembles them (in this example, no assembly). The system 

then, may compare tl1c said characters set with the words of the dictiomu y of the word of 

the system and if said character set matdies one of said words in the dit.:tionary, then it 

selects said word as the final selection. In this case, the word "thi1 sl'' will be finally 

selected. 

In some cases, specially when words are compriised of only one syllable, more than one key 

press for a syllable may be necessary for disambiguation uf a word. For this purpose, 

different user-friendly methods may be implemented For example, the word "fire", which 

originally comprises one syllable may be pronounced in two syllaLlei; compdsing phoneme 

sets, "ff'', and ''re'', respectively. The user in this case may first press tht: key corre:sponding 

to the letter "I'' while saymg "fi". He then, may prcsli Lhc k1:y corresponding tL1 the lettt:1 

"r'', and may .say ''re" 

Also, for example, the word "times", may be pronounced in two sylla!Jlcs, ''ti" and "rnes", 

or "tfm'' and "es". Also a word sucll as "listen", may be pnmuunced in two syllabics, "lis", 

and "ten" which may require the key presses corresponding to letters "I' and "t''. 
respectively. Also accordfog to lhis principle, the word "thirst", may be divided in thn~c 

portions, "thir", "s", and ·'t". For cxampie. by considering that the phonerm: set "thir" may 

already been assigned to the key comprising the letter "t" (cg. key 810 I), the u:scr may 

press the key 810 I, and say "thir', then be may press the key 81 06 l;urresponding to the 

letter "s" and pronounce the sound of the phoneme '·s". He then, may press the key 810 I 

corresponding to the letter 't'' and prnnotmce the sound of the phom:mc "t', At the end of 

the word, the user may press an end-of the-word key such a:; a s1:iace key 8107. 

Also for better disambiguation and also for reducing rhe numbt11 uf phoneme-sets necessary 

for words having for example, tbe same speech al Ll11:ir beginning (e.g. "bring" nnd 

"brings"), in addition to pressing tl1e first key ofa syllable, am.I speaking said syllabic, in 

some cases ouc nr more character such as the last character(s) (e.g. "s") uf a word/syllable 

may be pressed and spokcri. For example, a user may press a key cLJrresponding Lo the • 

character "h'' and say "bring" ( e.g. phom:.mc-set "hring" was assigned to the key "8102}. 

H1,; then, may press the key corresponding to the letter •·s'', and eilht:i pronounces "s" or 

speaks the sound of the phoneme "s'. Aller providing an end-of:.1he-word :signal such as 

pressing the "space" key, the system will considers the two data input sequences, and 

provides the corresponding word "brings" (e.g. its phoneme set was uot assigned t.o the key 

8102). It is understood that entering one or more single character(s) by using the rnethod 

here, may be possible in any position (such as in the beginning, in the middle, or al the end) 



within a word. For not. conftising the system, when a user enters a po1tion (ofa word) 
comprising a letter, by the word entry system nfthe invention, he preferably may speak the 
sound of said letter. For example, instead of saying "em", the user may pronounce the 
sou.mi uf 1l1e phom:rm.: ·•m". Also in a si.mihu t:,t:sc..:, speaking saying ''t", may be n:lated by 
the system to the chajn of characters "tea', ··tea" and the letter "t", while pronouncing tl1c 
sound of the phoneme "t', will he related to only the letter "t" 

As described before, for better disambiguaticm, a word/portion-of-a-word/syllable-of-a­
word/sub-speech-of-a-word (such as "thirst" or ''brings") having .suh!.iantial number of 
phoneme sets may be divided it110 mon.~ than one portion whcrnin some of said portions 
may contain one plw1H.:rnc:/charnctcr only, and cutcicd al:cording tu the tlata entry system of 
Lhe invention. J\.lso as mentioned, according to this approach, multiple phoneme-sets 
wherein each comprising fewer number of phonemes may replace a single phoneme-set 
comprising substantial number of phonemes, for rnpresenting a portion ofa word (e.g. a 
syllable). Also as described before, dividing the .speech ofa long portion (e.g. long syllable 
comprising substantial mnnbc.r of phonemes) of a word into shorter suh-speech/phoncmc­
set po1t1ons, will reduce the totaJ number of' phoneme-sets necessary for recognition of all 
ofthe words available in a dictionary dar.a base As also dcs1,:ril,r.,:d bcfmc, this will permit 
1.u assign less phoneme-sets to each key of the keyboard/keypad 

According to one embodiment of the invention, based on the above-mentioned principles, 
to each key ofa keyboard/keypad short phoneme-sets comprising few phonemes may be 
assigned. For this purpose, for cxarnplt::, if' a phoneme-set starts with a consonant it may 
compris~ following struclure:-./phonemes • 

only .said consonant 
.said cunsumrnl al the bt::ginning, and at least one vowel all.er U1at 
said con:mmmt at the beginning, at least one vowel after said consonant. and une 
consonant after said voweJ(s) 

If the phum.iml;-::;ct slluls with a vowel, it 1~1ay have the following strnctures: 
at lea.-.t one vowel at the heginning 
said vowd(s) al the begirming, and one consonant after that 

Fig. 88 shows some examples of the phonerne-seti; 880 I for the constant "t'' 8802 and the 
vowel "u' 8803, according to this embodiment of the invention. Columns 8804, 8805, 
8806, show the differem portions of said phum;me-st::ls according to the sound groups ( e.g. 
consonaut/vuwd) cuu.stiluling said phoneme-set. Column 8807 shows corresponding 
exemplary wo1ds whcn:iu the cu11cspumling phoneme-sets constitute part of the speech of 
said words. For example, phoneme sel "tar" 8808 constitutes po11ion 8809 of the word 
"stair". Column 8810 shows an estimation exemplary of the number of key presses for 
entering the corresponding words (one key press corresponding tu the first character of 
each portion of the wu1c.l accunJing lo this embodiment of the invention). for example, to 
enter the word ·until" 8811. a user will Iir.sl press the key 810 I (sec fig. 81) corresponding 
to the leller "u'' and preferably simultaneously, says '"un". He then presses again the key 
810 I corre:sponding to the letter "t", and also prelerahly simultaneously, says "til". To end 
the word, the user rhen informs the sysli.:m by an end-of-the-word signal such as pressing a 



space key. The word until was entered by I wu key presses ( excluding the end-of-the-word 
signal) along wilh Ll11..: u:;t;'.s speech. According to the current embodiment based on the 
principles dcst;ribed before, a consonant phoneme which has nor a vowel, immediately, 
before or ailcr il, may be considered as a scparnte portion of the speech or a word. For 
example, rhc '•s'' at the beginning of the word "study" 8812, and tJ1e "s" in the middle of 
the word "understnod" RR JJ may follow this nilc. This will extremely reduce the number 
of phumm1e-sets necei,;sary for cnt.cri11g of any word <tvailablt.-1 in a dictionary ( c.g 1Hc1ybe 
less than one hundred phoneme-sets per the bcgirming phoneme/character of a portion of a 
word may be enough for rewgnition of all of the words in for example, the English 
language). Hg. 88 shows othc1 beginning phonemes/characters i:-uch as 'V' 8814, and "th" 
8815 assigned to the key 8 I 01 of a telephone-type keypad. For each of said heginning 
phur1emes/characters, phoneme-sets accordi11g t.u the above-mentioned principles may be 
considered. lt is understood that if needed/desired longer sub-speech portions of a word, 
having more phonemes may also be considei"~:d with the short phoneme-sets of the sy:,"tcm. 
Also for examples, pho111 .. :me sets representing more than one syllable of a word may also 
be considered. Also for easier recognition, as <le.scribed in previous embodiments, to pcrmil 
better recognition of the speech pronounci..:d by the users that, in many cases, may be 
natives 1.1f non f.nglish spoken regions, character-sets corresponding to phoneme sets (such 
as "to" and "t6'') having ambiguously similar pronunciation, may be assig.ned to all of said 
phoneme-sets. 

Memorixed shorl µhoneme-sets/speech-modcls may permit the recognition and entry of 
words in many languages. For example, the phoneme sel ''sha", may be used fur 
recognition nfwords such as: 

"shadow", in English, 
"chalcur", in French. 
'-slndom', in Hebrew, 
"shabab'', in Arabic, 
"Oeisha"; in Japanese, Etc. 

To each of said phoneme sets, corresponding chan1L:lci-sels in a corresponding language 
may be assigned. As mcnli1.mcd bcfon~, by doing so, a powerful multi-lingual data cmry 
::.ystem based on pho1Jcme-sct recognition may 6e provided. For this purpose one or more 
data bases in different languagc:s may be available within the system. Different methods to 
enter different text in diffcn.:nt languages may he considered .. 

According lo one method, hy having a common short phoneme•SCLS tlala base and the 
corresponding character-sets datahase in many Janguages, for entering text in a desired 
language, a user may select a language mode by informing the system by a preddzned 
means. for example, said user may pres.5 a mode key Lu enler into a desired language mode. 
In this case after entering a word by cntc, ing the port.ions of a said word according to a 
corresponding embodimc11l of the invention, the system wiU compare the selected 
corresponding groups/chains uf assemhled character-sets wilh the words of a dictionary of 
words corresponding to said sclm;ted desired language. After matching said group of 
characters with one or more words of said dictionary, the system selects said matched 
wurd(s) as the tinal selection to be inputrc:cl/out.pullcu. lflhe selection contains one word, 



said word may become the final selection. lfthc selection comprises more than one word, 
then said words may be pre:sentcd to the user (e.g. in a list printed at the display) and the 
user may select one of them by for example using a "select" key 

According to another mclhud, all data bases in different languages available with the 
system will bt: usl:d simultaneously, permitting to enter an arbitrary word entry in different 
languages. For example, after entering a word by entering the pu1ti~.1us ofa said word 
a-l.:cmdiug l.u 011e embndiment of the invention, the system will compare the selc:cted 
t,;urresporiding grnups of charactcrn with lhl: wonfa or a all of the dictionaries of words 
availabk: with the system. After matching s.iid grnllp ofd1arncte1::1 wil.h I.he words availahle 
in different dictionaries available with tht: systt:rn, lhc system selects said matched word(s) 
as the final selection to bt: inpu!led/uutputtcd. If the selection contains one word, said word 
may become the final selection. If the selection comprises more than one word, then said 
words may be pre1'ented to the user (e.g. in a Jisl printed at t.hc display) and the user may 
select one ~1r t.hem by for example using a "select'' k1.;y. 

ln some languages such as Hebrew or Arahic, wherein most of the vowels am not presented 
by si.;piuatc 1,;l1ctrnc1.ers, the system may even work with higher au;urncy. 

Tht: syskm may also work without the step of comparison of the asHembled selected 
character-sets with a dictionary of word. This is useful for entering text in different 
languages withoul wrn1yi11~ aboul their existence in the dictionary of the words of the 
system .. For example, if the system does nor. comprise a llehrew dictionary or words, a user 
may enter a t.e.xt in Hehrew language by using the roman letters. To enter the word 
"Shalom", the user will use the existing phoneme sets -·sha" and ··1om" and rl1cir 
corresponding character sets available withir1 the system, A means such as a mode key may 
be used to inform the sy!ilt:rn thal L1m asscml.ik:d group of charnctcrs will be 
inputted/outputted without said comp1:1ri.su11. Ifmurc than on assembled group ofcharaCLcrs 
has been produced, they will be niay be pit.:scnteJ lo the usi.;1 (e.g. iu a Jist p1inleu al lht: 
display) and the user may select one of them by for cx,1mplc prt:.s:sing a ".sdr.:cl'' key. 

In the word entry embodiments of the invention, if the inputted/outputted word is not the 
one desired by Lhc usc1, a. wuH.1-crn.sinH funct.ion may be assigned 1.0 a key. Similar to a 
character erasing function (e.g. delete, backspace) keys, pressing a word-erase-key will 
erase the word before the cursor ·on the display. 

According to ,molln:r cmbu<.limcnl of lhi.: iuvc11liL1n. must phom;1m:-sel::1 of thi.; :system will 
have only one c;unsommt. fig. 89 shows some of them as example. According to this 
embodii:m:nl, fm cxamµlc, tu ente.- the word '•teabag" 890 I, t.he user first presses the key 
81 O I while saying "te". He then presses the key 8102 w11ilc saying "ba". He finaJly presstis 
the key 8103 while saying ''g" (or pronouncing the sound of the phoneme "g"). As in other 
embodiments, at tl1c end of the word he may press a. key such as space key. 

For heller response aml lo m1grm.:nl the accurncy of tJ1c sysl1.;m, au aulu-conection soil ware 
may be combined with the embodiments nfthe invention. Auto correction soft.ware a.re 
known hy the people skilled in the arl. For example, whc:ri a user tries to enter the word 



"network", he first presses the key 8108 of the keypad to which the lener "n" is assigned 
and simultaneously says .. net". To the same key 8 l 08 lhe letter ··m" is also assigned In 
some situations, the system may misrccognize the user's speed1 and sekcL a clmrn.ct.l:r set 
such as .. met" for said speed1. The user proceeds to e!ltering the next syllable by pressing 
the key 8104 corresponding to tbe first letter, "w", of said syllable and says ··work" The 
sy8Lem 1t:t;ugui,-i.:s the phoneme set "work" pronounced by the user and selects a 
corresponding character sd ··work". Now the system assemhles the two selected character 
sets and gt:Ls the wunl "rni.:(.work". By comparing this word with the words existing in the 
dictionary of the words datahase of the system, the system can not match said assembled 
word with any of said words of said database. The system then will try to match said 
i:I.Ssembled wu1tl wilh !he most resembling word. In this case, according to one hypo1l1esis 
the system may replace the Jetter "m" hy the letter "n", providing the word "network", 
which is avaifabk iu said dictionary. According to another hypothesis, by considering that 
"m", and ··n" may he m1srecognizecl by the voice recognition system and hoth are localed 
on a same key, the system will replace the phoneme .'>et ··met' by the "phumm1e sel "net' 
and select t.hc characl.er set "net' assigned tu the phoneme set "net". Then, by replacing the 
charnctcr set "met" by the charncler set "net', the word • network" will be assemhled. Said 
word is available in the dictionary ofthc words of the system. It will finally he selected. 

In anotl1cr ex.ample, entering "that" may be recognized as "vat" by tl1e system. Same 
proecdurn wiH disambiguate said word and will provide the correct word, "that". 

In another example, if Lhe syslmu dL1cS not u1atch an assembled group of characters with a 
word of the dicti011a1y, the auto-correction soflware of the system may evaluate the 
position of the characters or'said assembled character-set (relating lo each other) in a 
correspl1ndi11g portion ( e.g. syllable) and /or within said assemblt:d group of characlt:rs, and 
tries to match sriid group of charncl1;;r:; tu a wm d of the dictionary. For example, if a 
character is missing within said chain/group of characters, by said comparison with the 
words of the dictionar:y, Lhc system rntty I L:cog11i,r.L: the error and output/input the right 
word. Fur ex.ampic, if a user enters the word "un-der-s-taml'' (e.g. in 4 portions), and 
forgets lo enlc1 !be pv1iio11 ''s'' of said word, one of the assembled group ufchanu;tcrs may 
be the cha.in of characters "undertand''. By considering the characters of said ch,1in of 
charadc1s and tlici1 position relating to each other in said chain, imd comparing said d1ain 
of charnctcrs with the words of the dictionai y, the system may rcl;ognizc that. the int.ended 
word is the word "understa~d" and t:venlually either will i11pL1l/uutpul said wu1u u1 may 
present il tu lhc user for user's decision. The auto-correction soflwarc of the system may 
have parl of, or all of Uic fllnctional ities any auto-correction software known by the people 
skilled in the art. 

Words such as "to', "tno", or "two", having tl1e same pronunciation, may follow special 
rules. Fut cxampk, t.!Je most. commonly used word among these words is the wurd "tu". 
This word may be entered according lo the ernbmlimtail of I.he invcntiuu. The output fo1 
this operation will be the word "to" by default. Tht: word ''too·, may be entered (i.i1 t.wo 
.syllables) by pressing the key corresponding to Tl1c letter "t", while saying "too". Aefore 
pressing the end-of-the-word key, the user may also enter an addirional character ·'o'', by 
pressing Lhe key corresponding to the letter "u", a11d saying .. o". Now he may press the 
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endpoint key. The word "too" will be recognized and inputted. To enter the word "two", 
Uu; system nrn.y cil111;1 enter it character by character, or assign a special speech such as 
"tro" to said word and enter it using this embodiment. Also for example, Lo enter "two", the 
user may press the key 810 I and pronounce a long ·•too". To enter the digit .. 2", r.hc user 
presses the corre.~ponding key 8102. aml pH.111uu11t:L:S said tligil. 

A vt'-ry inlernstiug issue llas just been mentioned. For example, by saying "fiv'' and 
pressing the key 8 10') corresponding lo the first feller of the word "five", the word •'five" 
will uc cnlcH:d. Iut.crcstingly, by saying "fiv" and pressing the key 8105 corresp()nding to 
the digit .. 5", the digit •·five'' will be entered. Hy saying a word having two different outpt1t 
symbols, and using key presses, the user intention is clarified. This is one of the 
shu1tc;;l1rnings of the data cnlly by t.he speech alnne wherein the user intention may not he 
considered by th<.: voice/speech recognition system. Also for example, to a same digit, more 
than one speeches may he a.<;signed. For example, to the digit ''4", two speeches, "four'', 
and "forty", may be assigned. A user may produce the number "45", by either saying 
"four", "five" wJ1ile pressing the corresponding keys, or he may say "forty five" while 
pressing the same keys. Also when a user presses thc key 8106 and says "scvcn", the digit 
"7" will be inpullcd. This is lmcausl: lL1 cnlct the wu1 ti •·scvcu", the u:;cr may p1 ess the key 
8106, and say .. sc". Ile then may press the key 8 IO I and say ·ven". 

In other languages such as French, wherein the speech of the digit "7", comprises one 
syllable, for disambiguation purpose, a cus1om ma.de speech having two syllabk:; may be 
assigned lo the diarnclcr si.:t '·sept". Fm cx.ampk, thi.: wuHI "scplu'' may be i.;1tmled by a 
user and added to the dictio11ary of the word. This word may be pointed to the word ·•sept'' 
in the dictionary. When a ust:r t:nlcrs Lhc wrnu '"seplo'' (according lo the c;urrent 
embodiment of the invention) the systcm will find said w~rd in the dictionary of the words 
of the system. lnsltmd uf inpul.liug/uutpuUiug :mid wual, lhc system will input/output the 
word pointed by the word .. septo". Said word is the word "sept". The created symbols • 
pointing tu the words of the dictionary data base may be a.rrru1gcd in a separate database 
It must be noted that the sub-speech-lever data entry system ofthe invention is based on the 
recogniLim1 ofti1t1 speech ufaL least pa.rl ufa wui'tl (e.g. :,ul., spccd1 ufa wmt!). Considering 
that many words in one or more languages may havecummun sub-spet'-ches, by slightly 
modifying/adding phoneme sets and assign the corresponding characters to said phoneme 
sets, a multi-lingual data entry :,;y:,;tcm may be,:mnc available. Fur example, many 
languages :md1 c1s Engli:;h, Gc11m111, An:1bic, Hcb1t:w, 11.mJ even Cl!iucsc fangm1ges, may 
comprise words having portions/syllables with similar pronunciation. 

It is undernloml that a user mity a<ld new slamla1 ti or cusLum-ma<le wortls and 
corresponding speech to the dictionary database of the system. accordingly, the system may 
produce corresponding key press values and speech models and add l.o corresponding 
i.Jalabast:s. 

As mentioned befrtre, to enter a word, a user may press a key corresponding to the first. 
character/letter of a first portion of a wurd and speak (Lhe phonemes of) said portions. If 
said word is spoken in more than one po1tions, the user may repeat this procedure lt)r each 
oftbe remaining po11ions of .said word. 



According to one 1.:mbudirmmt of the invention, when tht! user presses a key corresponding 
to the first letter of a portion (such as a syllable) of a word and speaks said portion, tJ1c 
voice/speech recoguitiou system hears said user's speech and tries to match at least a 
portion (preferably, at least thu b1.:ginning portion) of said speech to the phoneme St:ts 
assigned to said kl:y. The best matched phoneme sets are selected and the corresponding 
character sets will be selected by the system. A1k1 i.;nlering the entire word by repeating 
the same procedure for each poniou (e.g. syllable) of said word, one or more character st:ts 
for each porti(m (e.g. syllabic) of said word may be sdecled, respectively. The system now, 
may have one or more character sets for each ponion (syllable) of a word wherein each 
chat1:1t'.ler set may comprise at least part of the (preferably, the beginning) eharacters of said 
syllabics. The system then, will l!y to match each of sa.id cliatacters Hets to the (e.g. 
beginning) characters of the corresponding syllables of the words of a di4-1:ionary of the 
words data base of the system. Th1.~ best rmtlLJhed word(s) will be selected. ln many cases 
only one wot'd of the dictionary will 1)1.: ~dccted. Said word will be inputted/outptrtted. If 
more than one word availablti is sdected, said words may be presented to the user (e.g. in a 
list printed at the display) and the user may sclct:l one of them by for example pressing a 
"select" key. • • • 

For example, by using tht: table of the fig. 85, to enter I.he word "uying" (e.g. phonemes 
"lri-ing), the user may Li nil press the key 810 l and say "tri". The system matches the user's 
speech to the corres.pnnding phum.:mc set assigned to tJ1c key 8101 and selects the 
correspomling t:haracter sets (e.g. in this example, •·try", "tt'i"). The user then pres!:les the 
key 81 OJ corresponding to the characlcf "i" and says ''i ng". In this case, the system • 
matches the beginning of the user's speech lo the phoneme set "in" assigned to the key 
8103 (e.g. phoneme set ''ing" does not i.:xfat in the exemplary data base, tliorefon~ it is not 
ansignecl to saic.l key) and selecrs the corresponding character set "in". The user now has'. 
finished to enter the wurd and he enters an cud point ( e g end of the word) symbol such as • 
pn::ssing a space key or pressing any key without speaking (e.g. pressing u key and not, 
speaking may be assigned to characters suth as punctuatio1i marks,_ PC ftmctions, etc. This 
matter has already been explained in the PCT applications that have already been filed by • 
this inventor). The syHtem now nia.y create different groups of characters each comprising 
possible characters ofat least pail oflhe heginning characters of each syllable oftl1c 
desired word, • ' •• • • • • 

In thls c,xtunpfo, lwo group of characters may be created. Said groups of characters arc: 
"tri - in"· 

and; 
"try - in" . 

Only lhe second group of characters (e.g. "try in'') corresponds to an existing word in the 
English dictionary whcn..:iu ~aid word comprises the letter~ "try" at the beginning of its first 
syllabfo, and also comprises the letters "in'' at the be.ginning of another (e.g. second) 
syllable of said word. Said word is t.hc worc.l "tryii1g". 
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In this system the quantity ufphoneme selsfspeech models n~cessary for recognition of 

many entire words may dramatically be reduced. On the other hand the number of the sets 

of dmmt'.ln rl:presenling said phoneme sets may be augmented but will not have a 

significant impact on the amount of mem,,ry w.:txlcd. 

In many cases only one of said a%embkd diamch:rs may mats.:h a word in the dictionary. 

Said word will b\.'. iupullcd/oulpuHed. !fmore than one assembly of character sets 

correspond to word:; ,wailabk in the diclionary, said words may he presented to the user 

(e.g. in a list printed at the display) and the user may select one of them hy for example 

pressing a ··sckcl" kt'y. 

As men1ium:d before. lht: system may ;;elect a word ac1..:on.ling to one or more of said 

selected character/phoneme sets correspoudiug tu spccch/suh-speech of said word. 

In some cases, the system may not consider one or muR: ur said selected 

character/phoneme set:s, ~:uu::;i<lcring that they were erroneously selected by the system. 

Also, according lo the needs, the system may corn;ider only part or the characters/phoncmes 

of a phom.'.mdcharacler set selected by the system. For example, ifthc user atlempts to 

enter the word "demonstrating", in four portions "<le-mons-tra-ting", aml the system 

erroneously selects the character sets, "dcs-month-tra-ling", according to one recognition 

method (e.g. comparison tlfsaid charactcr/phom:me sets with the words of the dictionary), 

the system may not find a word coni;:spumling to assemhly of said sets or chan1cters. The 

system th~~n. may nolin: that hy considering tlle lcncrs "de" (e.g. fow begging letters) of the 

first selected character-set and the kttcrs .. mon•· (kw begging lcllers) of the second 

charactei-sel, abu !.:uusi<ll:.ring lht: lhinl amt forth character sets, the intended word may he 

the word "demonstrating''. /\lso as m:cded, the system may add characters to an assembled 

(of the selected chan1ctt-r sets) chain of characters or dckle ch,m1cters from said chain of 

characters to match it to a best matching word or the dictionary. For cxampk, if the user 

au.empts lo enler the word "sit-ting", in lwo portions, and the system erroneously select, 

the character sets ... ;-;i-ting'", according to a recognition method (e.g. comparison of said 

character/phoneme set:,; with the words of1hc dictionary), the system may dccick, that a 

letter "t" must he added after the letter "i'', within said chain of characters to match it to the 

word ·'sitting". In another example, if the user attempts to enter the word "mcc-ting", in 

two purliuns, and the system erroneously selects the character sets, "meet-ting", according 

to a recognition method (e.g. comparison of said chan:i.eter/phoneme sets with the words of 

the dictionary), the sy$lem may decide that a kllt:r "l" must be deleted alter the letter "c", 

in said chniu uf drnrnch:rs lt> match il lo lhe word '"mecti11g". 

Having a same phoneme at the end of a portion or a word (e.g. said word having more than 

one portion/syllahle) and at the beginning otthe following portion of said word may pem1it 

better n.;cognilion accuracy by the system. 

According to one embodiment of the invention, fur l'.xamplc, lo phoneme-sets (assigrn:u lo 

a key} terminating with a phoneme such as a vowcL a<ltlitional phoneme-sets comprising 

said phonemt:'-set and an addilioual plw1K,ml: su1:h as a consonant at its end may he 

\:unsidt:rnl am! assigned to said key. This may augnKnt the recognition ac.i.:urni.:y. For 

Hi 



example, by referring to fig. 81, when entering Lhc word "coming" comprising Lwo 

portions "co-ming". the user may press the keys 8 llP say ··co''. then he may imrncJiaLcly 

press the key 8108 and say "ming"- Because the firs1 portion of the sub-speech is too short. 

ifthe phom:mc-set --com" is not assignc:d to the same kl:y 8102 wherein the phoneme-set 

"co" is assigned, while pressing said key ,md saying .. co", it may happen that the system 

may misrec.:ognize the speech of said porlion by the user and sdccT an erroneous phuncme­

sd such as ··call". On the other hand if the phoneme-set ·com" is also assigned lo said key, 

the beginning phoneme "m" of the portion .. ming" would he similar to the ending phoneme 

"m" of the phoneme-set "corn". ln this casL: the system m..iy select two phonerne-scb '·com­

ming" and their corresponding character-sets, (e.g. ·\:orn/comc·•, and '·ming" as example). 

After comparmg the assembled character-sets with the: words of the dictionary, the system 

may decide to eliminate om: "m" in one of said assembled characl\;r-:;d and match said 

assemhk:d character-set it to the word "coming" c,f the dictionary database. 

To permit better recognition of the speech pruuounced by the users that, in many cases, 

nmy be natives of non English spokEn regions, character sets assigned to phonems: sds 

(such as ··vo" and "tho'·) having arubigut..Hisly similar pronunciation, may be assigm.:d 10 all 

of said phoneme :;d~. 

Entering data such as text through ,1 small kcypad :;1;:ver,;:ly reduces the data entry speed. 

The data entry systems ol' Lhe invention based on pressing a single key for each 

portion/syllahlc of a word, while speaking said portion/syllable dramatically augments tbe 

data entry speed. The system has also many othn adYantages. One advantage or th1.: system 

is that the system may recognize (with high aceurnq) a word by pressing maybe a single 

key per each portion (e.g. syllable) or saic.1 ,-vord. /\nother great advantage of the system is 

that the users do not have to worry abouL misspelling/mistyping a word which, particularly, 

in word predictive data entry systems result in misn:cugnitiuu/uon-l'ecognition of an entire 

word. Also another greal advantage of the syslcm is in that when a user presses th!.: key 

corresponding to the first letter of a portion or a word, he speaks (said portion) during said 

key press. J\t the end of a word, Lh;,,: user may enter a default symbol such as a punctuation 

mark (assigned to a key) by pressing said key without speaking. As mentioned heforc, this 

key press may also be used ,is the cm.1-uJ:-thi..:-word signal. For example, a user may enter 

the wonl "hi", by pressing the key 8103 and simultaneously say "lu'"''. I le then may press 

the key 8107 without speaking. This will inform that the entry of the word is emkd and the 

symhol "," must be added at the end of said word. The final input/output will he the 

character scl '"hi.". 

The darn enrry sys1e1n tlcscrihi.:ll iu 111h i11vt::"11tiuu i:- a uni v,Hi1.Ju ...,f ll ,c: u<.1.t<.1. c1Jt1 y :,y:<.tcm.~ 

described in the PCTs ancl US provisional applicalions filed by this inventor. The 

combinations of' a c.:harn!.:11.;r by character data entry system providing a full PC kcyboi:ird 

function as described in the previous applications and a won.I/portion-of-a-word level data 

~ntry system as described in said PCT application and here in this application will provide 

a complete fast, easy and natural dat,1 entry in mobile (and even in fix) environments 

pcrmining quick <lulu entry thrnugh keyboards having rc.:duced number of keys (e.g. 

kt::ypa<ls) of' srnaH electronic devices. 



As mentioned before, the data entry system of the invention may use any keyboard such 

a'> a PC keyboard. Also as mentioned, according lO tht' data entry system ufthc; invention, 

a symbol on a kt:y of a keyboard may be entered by pn::ssing said key without speaking. 

The data rntry system of the invention may optimistically fum;lion with a keyboard such 

as a standard PC keyhoard wherein a single symbol is assigned to a prcdi.:fiue~i pressing 

action on one or more keys. As is known by peopk u::.ing cnmputcr kcybo.-irds such as the 

one shown in Fig. 90. for example, by pressing a key 9001 ora PC keyboard 9000. the 

letter "b" may h~ entered. Also for example, hy prcssing, simu!tancously, the shift key 

9002 and the key 9003, the symbol '·tt·· may he entered. 

Hy combining the data em1y system of the invention with ::.uL:h a keyboard, on one hand a 

user r11ay use ~aid keyboard as usual by 11ressing th(: keys corresponding ll1e desired dala 

without speaking said data (this pem1ils lo cnh:r s.ing.le lcltcrs, punctuation charnelcrs, 

numbers_ commands, elc., without speaking). and on the olher hamL said user may cnl\:r c1 

desired data (e.g. word/parL-ot~a-word) hy spl:akiug '.':iaid data and pressing (preferably 

simultaneously) the corresponding key(s). For example, by using a kcybuard such as a 
J. .. '\._! .t.1:•::•·t- <:>-•--· .......... ~,_..,..,. ......... ·--~ .... __ ......... ~ .-·- - •••• ··- --- ··:. -;--··· .... ..,,.,, ........... ,.~-- ............ , .. _ .................... 6.-., ... ,. ' .... ._. 

Tc, ,:;ntcr th-, vvord/:,yllcihk, "bL,nd", the '-'""'r n,c,y p.t·cs.: the key 9001 and (pn:-tic>r;ihly, 

simultam:m1sly) say _,hand''. Without Lhc necessity of additional manipulation for 

changing modes, lhis, on one hand pnmil& the user to work \,vitli 11,c keyboai-d a:,; usual, 

and on the other hand enables said user to enter a macro such as ;1 word/part-l1f-the-wnrd 

by speaking said rnacro and (pn:lcrably, simullancm1sly} pressing lhc corrcspom!ing nne 

or more key, 

As mentioned hdcirc, the com hi nations of a c.:haraeter by chara<.'.ter darn entry system 

providing a full PC keyboard function as described in the previous applications and ;1 

word/po1tiqn-of-a-word level data entry sy;,1.em as tkscribed in said PCT application and 

here in this ;ipplication will provide a complete frtst, easy and naturnl data entry system. 

Speech of a word may be comprised of one or 1mm.: sub-speeches also corresponding lo 

single characters. For example, hy n:foning lo Fig. 81, when a user presses lhc h:y 8102 

of the keypad 8100 and says '"h''_ said data enlen:t.L may correspond Lo th.: h.;111.:r '"b", the 

word ""be"', and the word "bee". /\econ.ling lO one cmbodimenL lhc sy:,;ti.;m umy as:-;ign 

the higlK:st priority to the character level da!i1. uHl~idering (e.g. in this example, lhc h:Llcr 

"b") as the .firsl choice to eventually being inptHled/prcscntcd to the user. If this is uot 

what the user intended to enter, he lh1.:11 may either continue 10 enter Lhe rest of lhc wl1rd, 

character by character, or he, for example, nwy press an end key to finish the entry or 

said word and then for example, manipulate a sdc1.:t-key to navigate between the other 

choices (e.g. '·he", and ·'hn:'·_ in this e.xampk) and sckct the one he Jc::;ir1.:s. 

According to this method, also t,Jr exampk, while entering a wunJ/drni11-ot~charactcrs 

starling with a sub-speech corresponding tu a single character and aJso eventually 

corresponding to the speech or a word/part-of~a-worcl assigned to said key, said ch,1rncter 

may be given lhc highest priori Ly and eventually being printed on lhc display of a 

corresponding device. even befon: lhe end-of-the-word signal is inputted hy the user. If 

the next part-of-lhe-spccch!sub-spet:ch i.:nt-:n.:d. n1ay still corrcspond/also-corrcsponJ lo c1 



single letter, this procedure may be rept:atcd. If an eml-of .. the-word signal such as a space 

key occurs. said chain or characters may be given tl11..· highest priority tmd may remain on 

the display Proceeding Lo a next t,1.'ik. :-;uch as entering the next word. will be considue;:d 

as confirmation of acceptance of said chain of characters by the user. Ir the same dat,1 

entered also corresponds lo one or more words matched by the system, :said words may 

also be ,wailablc/presenlcd to the user. if sai.d printed chaiu of single characters is nol 

what the user intended to enter. the user may. for example, use a :;;.:k:ct key to navig,1te 

hctwccn said word:s and select ihc one he lksin:s. 

\Vith continuous description or this embodiment of the invention. ifune of the data 

(speech/part-of-the-speech and/or key press) entered during entering a wonl/parL-or-a­

word, docs not correspond to a single characLer and m the en<l-of-ll11.:-word signal has 

been inputted, then said displayed characters may be erased and inst1.:ml, the word 

(corresponding lo said data) with highest priority may be presented to the ust:r. If the 

same data enk:rcd a1so CQnesponds to more words. said words may also be presented lt1 

the user, ifhe tlcsircs. In this case. the user may, for exampk, usL: a si::lect key to navigak 

bet.ween said words and select the word he dL:sin:~. 

lly using a standard telephone keypad and the data entry of the system of the invention, 

there may notice that in English langm1ge there arc no words with mort" lhmi one syllable 

wherein the speech of all of said syllables also correspond lo single letters on the 

emTespnnding key:;. 

There are several one-syllahlc words which correspond to a charactt:r un a corresponding 

key (e.g. "h, be, bee", or "t, tea, tee"). As mentioned. in Lhose cas1..:s, sai.d single letters 

may be given lhi.: highest priodty. 

According to the abuvc-1nentioncd principks, for cx .. m1pk: 

to enter "b'', the user presses the key 8102 um.I says "b'' 
to enter .. hmx". the user presses the C01Tt:sprn1tli11g key.~ while pronouncing th1.: 

CO!'l't"sponding letters 
to enter "bmx<JS", the user presses lhe corn:spomling keys and pronounces the 

cnrrespoliding drnrm.:llTS 

lo c.ntcr the word ··ocforc''. tJ1e user either prcssc,s the corresponding keys while 

pronouncing the eorrcspumliJJg letters ( L:.g . .:haracter by charactcr data L'.Hlry). lH 

li.>r example. he first presses the key 8102 and (preferably. simultaneously) says 

.. be'· and then IK: presses the key 81 U9 and says •·for··_ AL the end h;.: cnkrs an end­

of-the-word signal such as prcssiug u ~pace key (c.g. woni/portion-nf-a-word data 

entry system). 

The advantage ol'this method is in that the user may combim: dwracter by character data 

entry of the invention with the won1/part-oJ'.-thcflword data entry system of the invention, 

without switching betwet:n tlifftTcnl modes. 

The data entry system of"thc invention is a complete data entry !>ystcm enabling a user at 

any moment to eith1,;r enter arbitrary chain of d1aiactc.cr~ comprising symhols such as 



Jetter~, nurnhers, puncttw.1.iuu c.:haracters. \ l'C) commands, or enter wor<ls existing in a 

dictionary <latahase. 

According to one c;;mbm.liment of the invcminn .. the character-sets (corresponding to the 

:speech (if ,-i word/part-or-a-word I sdecled by the system may be presented to the user 

before the proced11n,.· uf assembly and comparison \\ ith the word of the diclionarv 

database is slan,:<l For c.,;.ample, after each entry or a portion of a wonL the c.:har;1ct(:r-sds 

corresponding to said <.:rllcrnl d,1la may immcdiatl'fy he prcs<::nted to the usel'. The 

a<lvm1Lage of chis method is in that immc<liaLe.!y aikr 1.:ntering a portion or u word. thc 

user 1nay verify if said portinn ul'lh1..'. word was m1srecognL,.ed by thl'. system. In this case 

the ust;:r may erasi;: .said ponioo and n.:peat tor if' necessary. cnLer said portion, character 

by charm;lcr) said entry until the corn.:cl characters corresponding to si.tiJ portion an: 

entered. Instead ul' 1.:ra:-.ing one by one lhe charackrs corrcspnnding to unentered portion 

ofa won.I, a key permitting to 1:rn;,l'. lhc entire drnrm:1ers corresponding to ;;aid portion 

may be provided. Al.·cording to one cmbmfimem of the invention, a sarnc key may be 

used to erase an entire word and/or a portion of a word. Fm example, a single press on 

said k~y may re:'>ult thi:: ..:nLsing an entered portion of a word (e.g. a cur:-.m situated 

immediately .,!kr said J.H.Htiun by lhe systcm!u:-.cr mdicatcs the system that said portion 

will be deleted). Al:'>o for cxmnpk. a double press on .'>aid key may result in erasing all or 

the ponions entered l'or said word (e.g. a cursor may l1c siniated inm1cdiatcly after the: thi: 

portions to be deleted tu informs lhe system thal all portions ol' a word situated before 

:rnkl i:ur::;ur must he dclc1cd). 

It may happen t.hal a user dcsirL'.S lo enter a chain or characters such a;, '•systcmXRS" 

coinprising entire wun.l(~) ,md single charactcr(sl. 

According lo one embodi1m:11l, alh:r each entry of the data <.:orrcspon<ling to a portion or 

said chain of characters or at the end of 1he entry of' :-.aid entire chain or characters. the 

sy~km may recognize tlwt rhcrc is no wmd in the <.fo:tionary that corresponds to the 

selected characlLT-sl'ls corresponding to cui.:h portion of the word. In other hand the 

system may recognize that the assembly of some 01· sequential sdecte(l cJrnractc-r-sels, 

conespo11d tu ,1 wurd in the dictionary databu:-.l' while the others L·onespond to single 

characters. In this case the system will form an ou1put comprising qfsaid chamclLTs and 

words in a single chain or characters. ln the example above, the word ·'systcmXR5'. may 

be cntncd in five portiuus, .. sys-lcm-x-h-5". 

For example. by u'Sing a tdl'phon\:'. keypad such as the one shown in l'ig. 81. the selected 

character-sets Ulrresponding 10 the key press and 5p<::,,d1 of cud, portion ma_y be as 

follow; 

purliun 
character-set 

sys 
~is/sys 

tem 
tern/theme/ 

b 
b/be/bcc 

After assembly'wmparing :,;;.ti<l portions with the words of a dictionary, the systt::m may 

recogni7.e that there is 110 word in the database matching the assemblies or s.tid selected 

charactcr-sl:l:,. Thl'n lhc syslem m,1y recognize that there a1 c 1.111 um.: hm-1tl some po1iio11s 



corresponding to a single charncll:r, mtd (a1 the other hands a single characler-scl or 
combination ofsucccssiv(· other portions correspond to the word(s) in sait.l da1ab,1s;,;. The 
system then inpuls/outputs said combination. In our example:, lhc system may recogni;:c 
Lhal tlw assembly nf a lir:-a and a second character-set .. sys'· and .. tem", matches the word 
"system". The third and fifth ch<iracler-scts correspond to the leller ·'x" and the number 
"5" respectively. The forth ponion may correspond either to the letter ··b'\ ur tu the 
words "be" and "bee'·. 

The system may present to the user the follov,ing d1uiccs ,'Ki.:(Hding their priority: 
"syslcmxh'.\"' 
··syslemxbe5"' 
•·systemx hcc'.f' 

It is understood that for casing !he n:L'.ognilion procedure of chain of characters 
comprismg single dianu;lcrs and an entire word, the user may signal the start/end or said 
words/charm:lcrs in said cho.in by a predelineJ signul such as pressing a predefined key. 

A Method of Configuration of Symhols on a K~ypad 

Different methods uf 1,;uuliguration of symbols have been proposed in prior patent 
applicatior1s filed by this invenlor. Fig. X7 shows a method of assignment of symbols HJ the 
keys of a keypad 8700 

As bd(ne, l.ellns a-z. aml digits 0-1) are positioned on their standard position on a 
telephone-type keypad and may be inputted by pressing the corresponding key while 
.speaking them. 

Abu as bdun.'., u1<111}' punctuation charw . .:krs mid functio11s arc assigned to the keys of said 
keypad and may be inputled by pre~sing (or <louhk prl·ssing) the corresponding keys 
willu.rnl spl,akiug thcrr1 

lu this i..:vriliguratinn, some of the punctuation marks such as"+" sign, which ai-c naturally 
spoken hy lhe ust:rs, arc assigm:d tu :;orm: kl:y:; and may bL' i11put11.:d by prl:ssing a tlu.: 
corresponding key and spl:aking tht:111. 

Also according to this arrangement some symhols sud1 as the'·--- sign 8702, which may 
have tlillcn.:nl uH.:auiug and according to .i eontexL may be pronrnmced or not pronounced 
according to the context oflhc tlala, an; pu;;iliurn.:J i11 a key, iu twu lm;atiuus. They arc uut:l' 

grouped with lhe symhols requiring speaking whill- cI1lcrir1g lh..:n1. and also gmupt:<l with 
lhe sywbols who shnuld nnt he spoken whili.:: entering. them. To a symbol requiring speech. 
more than one speech may he assigned according lo thl· context oCthc data. l·or example, 
the :sign"--- 8702 assigned to the key 8703. m,1y be inputted in difterenr ways 

A user may press the key 870.1 and say ·•minw;" 
A u~1;1 ma1 pres<; the key 8703 and say "'dash" 
A u:sn 1m1y prc~s the key 870.1 without. .-,peaking. 



Thus, while there have been shown and described and pointed out fondam.cntal 

now) features of the invention as applied to alternative embodiments thereof, it will be 

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

of the disclosed invention may be made hy those skilled in the a1i without depmting from 

the spirit of the invention. It is the intention. thnefon:. to be limited only as indicated h) 

the scope of the claims appended hereto. H is to he underslood that the drawings arc not 
m:ccssarily drawn lu scak. but that th1:y ar,: u11;rdy ,:ow.:cpluaJ in nalun:. Fur cxampk. 

the features described in this application and the applkalions filed hefore may apply to 

all of the embodiments nfthe invention. Also an embodiment of the invention may be 

function separately or it rna_v runction comhim:d "ilh 1me or more other emhodimenls or 

the invention. Also. for cxampk. if thi.: :;y~[1..:m cumpri'.'i1..::,; cnuugh memory and 

processing capabilities. a phrase recng.nition syskm may be used to select one of said 
sele<.:Le<l word according to the corresponding phrase conlcxl. 



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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Hi, 

See you on 09/31102, at 3:25 p.m. 
Any questions ? 
Call me at: 

(516) 773-3070 
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Any questions ? 
Call me al: 
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B C A 
Speech/phonemes 
at the begimiiug 1.1f 

a syllahJe i11 a word 

Char,1cters sets having 
pronuociarion similar 

words having syllables 
with starting 

characters sels uf B 

tu 
tn 
Ui. 
to 
lo 

IC 

ti 

lip 

too 
trf 
thi 
lluo . 
i11g' 

lo !he phonemes set of A 

tu, 
la, lai, . 
las, 
1ft, tflll 

_t£[!___ __ _ 

J):. 
j 11~ tr_ei ry 

--<~-t~, _tee, tea, ty 
to, too, l WU • 

.lfi, try 

1hiJ thir, thjr~t 
thro 
in 

Fig. 85 

tap, tango 
_____ L_a_ke, tailor I: 
-i ___ t_a~-~- ____ _ 

talk, tau..,_p_e ___ -'-

Top ~ ~~t _· ... ,·. 
. t.ippct .· 

• /e-tire ("ti" in the hegim~ing of the 
middle syllable), tit::lm:ak, type 

t, teeth, team, security 
--;----t~o-, -tr-1,~ith, two • 

tried, rc-t1y.. • 
thin, thirst, thirst 
tluow -----
trying· 
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Phoneme-Set· Consonant Vowel Word ·-Nllmb~r of Key P~essecs 

T -
ta 

la 

te 
tc. 
ti 
to 

tu 
too 
tyoo 

tfii-1-!H 4 
a la-ri-f.f -1 
a s-ta-h-le 4 
(: te-rn1-11-r 4 
e rca-ba-g 3 

mu I-ti-tu-de 
0 to-rna-!o 

u s-tu-dy 
., _, 

0() lo 1 
yoo tu-nc 2 
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yooz yGt> 

t,,,VV'Jcrrv-J 
LI-SC 

un, um, u~ .... u n un dc-r 
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