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Title: 

Specification: 

A MICROPHONE FOR DATA ENTRY 

USING INTEGRATED KEYPAD SYSTEMS 

The invention described hereafter relates to method of configuration of 

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

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

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

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

method facilitates the use of such a keypad. 

Fig. I, 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. Ifa 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 102, the system 

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

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

position appellation of said symbol on said key. For this purpose a voice/speech 

20 recognition systems is used. 

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

symbols, may be selected as default. In this example, the punctuation"," shown 
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in a box I 03 is selected. To select one of the other candidated symbols, for 

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

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

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

5 not speak, a predefined symbol among those selected by said pressing action, 

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

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

symbols"[", or"]", the user may use different methods such as speaking said 

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

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

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

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

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

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

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

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

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

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

a standard telephone keypad having push-buttons). As shown in Fig. 2, a keypad 
'f 

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 can di dated by the system. For 

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

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

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

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

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

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

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

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

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

configured on the bottom side of the key, ( e.g. "[", " ", or "]") may be selected 

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

bottom side of said key, by saying for example, "left", "middle, or "right". For 

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

As mentioned, the keys the keypad of fig. I, may respond to at least two 

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

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

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

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

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

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

20 data entry, a good configuration of the symbols on the keys of the keypad of this 

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

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

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

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

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

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

follow: 

First group assigned to a first type of interaction with a kevs 

IO a) A first subgroup using voice/speech 

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

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

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

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

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

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

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

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

20 con-esponding 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 

5 



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 follow: 

20 c) A third subgroup not using voice/speech 

A third subgroup comprising the remaining frequently used symbols and 

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

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

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

said keys. 

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

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

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

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

interacting with a con-esponding 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 ofremaining 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) 

20 

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: 

- the symbols being selected by naturally pronouncing their appellation 

- the symbols being selected by natura11y 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-Fl2", 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 0- 9, and letters A-Z may be placed on the keys of a 

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

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

combined with speech, some keys such as 3 I 1,312,313, and 314, may contain at 

most one symbol (e.g. digit 1 on the key 311, or digit 0 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 

1 O similar degree of accuracy as for the other keys. 

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 of interaction (e.g. a first mode) such as a single tap (e.g. single press) 

on a key, and are selected by speaking them. 

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

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

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

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

interaction with the keys while entering data. Each key may only have one of said 

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

pressing a corresponding key, without using voice. For better distinction, they are 

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

15 keys. 

Mode2 

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

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

20 double tap) with said keys. 

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

interaction with a key and may not require use of voice) are shown in boxes. Said 
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symbols comprise characters, punctuations, functions, etc., which are less 

currently used by users. 

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

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

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

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

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

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

By using a keypad having keys corresponding to different type of 

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

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

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

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

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

system. 

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

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

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

20 voice am~ng 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 

11 



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";" 

mzj, 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 conesponding 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 tl1e user releases said key. 

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

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

IO telephone keypad configuration. 

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

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

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

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

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

left, or right to navigate the cursor in corresponding directions. The key 60 I, may 

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

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

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

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

symbol such as " " . 

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

example, in a cellular phone, in addition to the twelve keys of a standard 
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telephone keypad, additional function keys such as menu key, or on/of key etc., 

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

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

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

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

more user friendly configuration of the symbols on the keys of the keypad. 

The above-mentioned method of configuration and the examples shown 

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

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

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

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

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

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

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

15 tap on it. 

20 

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

keypads. 

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

full text data entry through a computer keypad. By inputting, one by one, 

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

may be inputted. 
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This will have a great impact on telecommunication market permitting to 

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

hereafter. 

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

5 used for inputting a desired symbol. 

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

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

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

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

10 them. 

15 

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

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

Correction and Repeating of Symbols 

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

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

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

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

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

For example, if the user: 

15 
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10 

a) recognizes an erroneously entered symbol before entering a next 

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

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

hereafter; 

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

symbol, he first may navigate in the text by corresponding means such as 

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

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

proceeds to a correction procedure explained hereafter; 

After positioning the cursor after said erroneous symbol, next to it, the 

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

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

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

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

position appellation corresponds to next highest probability corresponding to said 

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

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

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

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

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

responding, for example, two levels of pressure, when correcting, the recognition 
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system may first proceed to select a symbol among those belonging to the same 

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

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

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

5 pressure level on said key. 

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

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

he may enter this correction procedure. 

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

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 ifneeded, with added speech 3030 and exits 3 I I 0. 

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

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

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

before, and exits 3110. 

20 

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

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

possibilities are considered: 

a) the cursor is not situated after the to-be-replaced symbol 3070. In this 

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

to it 3080, and proceeds to next step 3090; 

17 
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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 

l O selected) on said key with highest probability corresponding to said speech 3100. 

If the new selected symbol is yet a non-desired 

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

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

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

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

already entered symbol, the user may simply, first delete said symbol and then re­

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

speech. 

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

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

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

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

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

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

having closed pronunciation and similar key presses, the recognition system 

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

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

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

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

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

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

10 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 c01Tecting, 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 will be counted from the start and the user should start 

correcting said word or said character before said laps of time is expired. 

20 

Repeating a symbol 

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

and if required either speaks said symbol, or he speaks the position appe!Iation of 

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

The system then selects the desired symbol. The user continues to press said key 
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without interruption. After a predefined laps of time, the system recognizes that 

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

user stops pressing said key. 

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

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

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

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

Telephone directory 

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

be-cal!ed 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 

I 5 destination. If there are more than one telephone lines assigned to a said 

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

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

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

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

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

phone call. 

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

eliminate the need of calling a party (e.g., a person) by his/her telephone number. 
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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 l1earing 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 aII the options are announced. He 

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

15 must re-listen to those choices. 

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

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

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

The above-mentioned data entry method pem1its a fast visual interaction 

20 with a directory. The called party may transmit a visual intera~tive directory to 

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

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

entry system) easily and quickly. 
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Voice mails 

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

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

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

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

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

known use is in the SMS. 

The number of electronic devices using a telephone-type keypad is 

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

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

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

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

Multi-sectioned keypad 

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

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

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

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

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

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

key of said keypad. 

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

sections 80 I, 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 

IO columns 911-912 of the keys of a telephone-type keypad, and a second section 

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

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

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

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

15 one of said sections. 

As shown in fig. 10, another embodiment of said keypad I 000 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 ofone row of the keys of said keypad. 

Fig. 11 shows another embodiment of said keypad 1100 containing at 

least two sections 1101-1102 wherein a first section contains two rows of the 

keys of a telephone-type keypad, and a second section of said keypad contains 
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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 

10 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 

20 

between the sections containing keys. This wilI 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. 

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 I 307 of said device and position it on a desired 

menu J 3 J 1. As for a computer mouse, said user then, for example, may tap 

( click) or double tap ( double click) on a predefined key I 308 of said keypad 
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(which is assigned to the mouse) to for example, select or open said desired menu 

1311 which is pointed by said Normal Select (pointer) indicator 1306. 

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

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

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

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. 

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

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

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

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

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

15 using said keypad and said mouse. 

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

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

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

1306 on an icon, instead of pressing a key, the user may say "select" or "open" to 

20 select or open the application represented by said icon. 

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

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

displayed on the screen 1402 of said device. To select and/or open one of the 
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applications, as for computers, by using a mouse, a user may bring the a Normal 

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

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

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

5 tap on a predefined key 1404 of said keypad. 

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

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

such as the ones shown in figs. 13- I 4. 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 

20 

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

contemplation of the present invention. 

External integrated data entry unit 

Also, an external 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 1909 on the computer display 1910. Simultaneously said 

arrow 1909 and the area 1908 around said arrow 1909 on said computer display 

1910 may be shown on the keypad display 1905. 

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

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

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

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

entry unit 1904 while having a general view on a large display 1910 of said 

electronic device 1900 ( e.g. computer). 

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

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

may be the area around an airnw 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. 21a-21 b show an example of different electronic devices which may 

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

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

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

(not shown) situated in the back side of said data entry unit 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. 

Exten dab le Microphone 

An extendable and /or rotatable microphone may be integrated in 

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

microphone being extended towards a user's mouth. 

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

IO are coming to the market to pem1it 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. 

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. 

20 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 pem1its an almost silent and a 

10 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 bold 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 speciaIIy natural data entry. 

One of the most important applications of the extendable microphone is 

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

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

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

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

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

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

10 symbols quietly. The extendable microphone permits to position the mobile 

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

microphone closed to the mouth, permitting to speak quietly. 

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

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

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

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

with the mouth. 

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

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

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

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

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

the display, of an electronic device using a user's voice to input data, may be of 

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

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

5 keypad. 

Fig. 18, shows according to one embodiment of the invention, an 

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

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

located in the backside of said device 1800, An extendable microphone 1802 is 

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

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

device may also contain a data 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 permits an almost silent 

data entry. 

In alternative embodiments of the present invention Figs.18b 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 instaI!ed at its 

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

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

microphone I 802. 

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

l O retracting. 

Figs. l 8e and 18f, shows an integrated rotating microphone 1820 being 

telescopically extendable. In this embodiment, the extendable section comprising 

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

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

15 be used, when it not pulled out. 

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

and 18h, the extending member 1830 containing a microphone 1831, may be a 

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

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

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

According to embodiment shown in Fig. 18i, an extendable microphone 

I 840 as described before, may be installed in a computer or similar devices. 
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Also, according to another embodiment of the invention, a microphone of 

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

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

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

5 mouth and speaks. 

It is understood that instruments shown 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 extendab1e 

microphone. 

It must be noted that the extendable member comprising the microphone 

may be manufactured with rigid materials to permit positioning the microph_one 

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 

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

l O 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 Jand line phone 

39 



IO 

a ij I 

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 extendable), a mouse 

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

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

wrist. It may be integrated within a wrist worn device such as a watch or within a 
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bracelet such as a wristwatch band. Said data entry unit may have some or all of 

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

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

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

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

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

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

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

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

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

unit and said electronic device may be established. 

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

multi-sectioned data entry unit having a multi-sectioned keypad 2291) of this 

invention (in open position) connected (wire1ess1y 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 2312 of said housing. 

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

wristwatch 2307 may be provided in the opposite side on the wrist within the 

same bracelet. For example, there may be provided a wristwatch band I1aving a 

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

1 O 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 

2ih, 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 

1 O 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 ]east part ofit's other (e.g. exterior} side 2505. This is 
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important because in some situations a user may desire to use the display unit 

without expanding it. 

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

2500 of the invention, in open position. 

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

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

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

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

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

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

15 

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

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

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

the user's hand must be free. 

Extendable Camera 

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

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

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

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

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

section 2601. 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 2601 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 

detachab1y 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 

detachabJy attached to the corresponding electronic device. Fig. 27 shows a 

20 detachable unit 270 I and an electronic instrument 2700, such as a mobile phone, 

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

number of 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 

10 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 270 I may comprise a pin 2705 fixedly positioned on 

the external unit for mechanical1y 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 

46 

m 



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 

1 O 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 extendab1e microphone and 

camera. Again, it must be noted that the detachable unit of the invention may 

have characteristics similar to those of the extendable section of the invention as 

described before for the external microphone and camera in this application. For 

20 example, the detachable unit 2701 of the invention may be multi-sectioned 

having at least two sections 2710-2711, wherein each section having movements 

such as pivoting, rotating and extending (telescopically, foldable/unfoldable), 
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relating to each other and to the external unit. Attaching sections 2712-2714 may 

be used for these purposes. 

The detachable unit as described permits to add extemal/perpheral 

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

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

components in hand or attaching it to user's body (e.g. a headphone which must 

be attached to user's head) and secondly, it permits to add the components to the 

electronic instrument without obliging tl1e 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 Jetter 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 Jetter. 

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 Jess 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 stiU 

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

IO shows a keypad 2800 wherein Jetter symbols having closed pronunciation are 

assigned to the keys of said keypad in a manner to avoid ambiguity between 

them. As shown, letters having closed pronunciations "c" & "d", "j" & "k", "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 

Jetter "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 ofresembling lip-articulated symbols may help lip­

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

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

recognition. 

It is understood that for recognizing a spoken symbol such as a letter, 

more than one image ofuser's lips at different times during speaking said Jetter 

may be provided to lip recognition/reading system. 

Lip reading (recognition) system of the invention may use any image­

producing and image-recognition processing technology for 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 9901 being 

placed between the two lips (upper and lower lips) of said user and a second 9902 

section being located on the user's denture (preferably the upper front denture). 

15 An attaching means 9904 permits to attach/fix said component on user's denture. 

Fig. 29a shows a sensitive component 9910 as described hereabove, being 

mounted on a user's denture 9919 in a manner a section 9911 of the component is 

located between the upper and lower lips of said user (in this figure, the 

component, the user's teeth and tongue are shown outside user's body). Said user 

20 may press the key 0013 which contains the letters "abc", and speak the letter "b". 

By saying "b" the lips 9914-9915 of the user press said sensitive section 9911 

between the lips. The system recognizes that the intended letter is the letter "b" 

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

the tongue 9916 of the user will slightly press the inside portion 9912 of the 

denture section of the component located on the front user's upper denture. The 

system will recognize that the intended symbol is the letter "c", because other 

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

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

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

that the 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 

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

and says the letter "I", then the tongue of the user wi11 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 

IO 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 lip section pressed lip section pressed 
section is pressed (on sides) 

40 

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

45 of denture section portion ofthe 
is pressed denture is 

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

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

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

other distinguishing parameters such as the timing of the pressure on the 

5 hardware ( e.g. when saying "g" or saying "h", both being on the same key and 

maybe having similar pressure levels) based on this system may be taken in 

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

other symbols such as 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., Letter Wise), letter-pair frequency 

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

The above grammars created to support the combination of key presses 

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

accuracy. 
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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. 

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

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

following grammar using standard grammar notation: 

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

This can also be expressed as 

<s> T <sl>; 

<s> = U <s1>; 

<s> V <sl>; 

<s1> G<s2>; 

<sl> = H <s2>; 

<sl> I <s2>; 

<s2>= D; 

<s2> E-
' 

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

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

have something such as: 

<s>, 0.80 = T <sl_T>; 

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

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

<sl_T>, 0.05 = G <s2_G>; 

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

in the current context 

IO <sl_T>, 0.30 = I <s2_I>; 

<sl_U>, 0.30= G <s2_O>; 

<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>; 

<s1_ V>, 0.95 = I <s2_I>; 

<s2_O>, 0.05 = D; 

<s2_O>, 0.85 = E; 

<s2_O>, 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; 
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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 strickiy 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 paraIIel 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 paiiially reduce the outside noise but stiII much more work must be done to 
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achieve an acceptable result. Unfortunately, the current noise 

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

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

systems. 

To reduce (or even completely eliminate) the outside noise during data 

entry into an electronic device by voice/speech input, without degrading the 

quality of said voice/speech input an ear-integrated microphone/transducer unit 

positioned in a user's car can be provided. Said microphone/transducer may also 

permit a better reception quality of the user's voice/speech, even if said user 

IO speaks low or whispers. 

As is well known, when humans speak, the bone vibrations caused by, 

and corresponding to, said speech are conducted to ear resulting the air vibrations 

corresponding to said speech in th inner ear and in the ear canal. 

According, to one method, said air vibrations may be perceived by an ear-

15 integrated microphone positioned in the ear, preferably in the ear canal. 

According to another method, said ear bone vibrations, themselves, may 

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

ear. 

Fig. 30 shows a microphone/transducer unit 5300 designed in a mam1er 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 hem1etical1y 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 hem1etically isolating means 5302 may isolate said microphone from the 

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

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

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

reduced or will even be completely eliminated. 

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

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

isolated from outside ear environment by slightly extracting said microphone unit 

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

isolating/unisolating level means. 

Said microphone/transducer 5301 may be connected to a corresponding 

electronic device, by means of wires 5303, or by means of wireless 

communication systems. The wireless communication system may be of any kind 

15 such as blue-tooth, infra-red, RF, etc. 

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

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

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

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

20 pressing a key and saying the desired symbol (e.g. a letter) assigned to said key, 

as described before, the voice/speech recognition system tries to match said 

speech to one of speech patterns of only few symbols assigned to said key. In this 

case, even if an ear-integrated microphone/transducer has lower equality audio 
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5 

perception than a standard microphone, the quality of spoken symbols perceived 

by said ear-integrated microphone/transducer wilI still be fair enough to pennit 

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 540 I 

is designed in a manner to be positioned into a user's ear canal and perceive the 

user's speech/voice vibrations produced in the user's ear when said user speaks. 

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

wires 5403, or wireless1y. 

By being installed in the user's ear and having hermetically isolating 

means 5404, said microphone 5401 will only perceive the user's voice/speech. 

The outside noise which is a major problem for voice/speech recognition systems 

15 will dramatically be reduced or even completely be eliminated. As mentioned 

before, the level of isolation may be adjustable, automatically, or by the user. 

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

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

be perceived by said ear-integrated transducer/microphone and be transmitted to a 

20 desired electronic device. The voice/speech recognition system of the invention 

has to match said speech to already stored speech patterns of a few symbols 

located on said key (e.g. in this example, "J, K, L, 5"). Even if the quality of said 

60 



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 wiIJ 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 insta1Is in a first user's ear (as described here-above) and the 

speaker 5502 installs in a second user's ear. 

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

the invention but merely describing some of the prefen-ed embodiments of the 

invention. Many variations are to be considered within the scope of the present 

invention. For example, in the example of the ear-integrated unit of the fig. 32, 
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both ears may be provided by 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 

1 O 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 pn::ss amf spec1,;h has been explaiucd in 

PCT flpplication PCT/US00/296,17. 

J\.s described in said application, by pressing a ke_y a11d speaki11g/11ot speaking a desired 
symbol such as a character among a group of symbols assigned tu said key, said desired 

symbol may be selected For example, for entering the wur d ''morning'' through a 

standard telephone-type keypad (see Fig 8 I) a user may: 

-press the key 810 I and i;ay 'm' ; 
-pn:s.~ t.he key 81011111d 1-11.y 'o'; 
-press the key 81 Q(i and say 'r' , 
-press the key 8108 and say 'n' , 
-press IJu.: key 8104 and say 'i'; 
press llr(: key 8106 ,u1<.I say 'n' ; 

-press the: key 8104 11.11d say 'g'. 

By speaking a word, letter by lcttt:r (or symbol by symbol), and pressing the 

corresponding keys, Haid word may be inputh:d. 

The data entry syl'.ltem de11cribcd in said PCT may permit a keyboard having redw.:cd 
number of keys (e.g. telephone keypa.d) to act as a full-siz.ccl PC k1.;yb~1ard (e.g. one 

pressing a<.;lion per symbol). 

• Word by Word D~lla Entry System 

To enhance the above-mentioned data. entry system, a word .level data cutry systen1 has 
been proposed in said PCT application. In sajd applicat.ion, there. was described that a 

user can enter a word by spe,tking said word and pressing the keys t:orrespondi.ng to the 

lette1-.q constituting sairl word. 

The speech of each word in a language may be constituted uf a set of phoncmt:(s) 

whernin said set ofphoneme(s) comprises one ur more phonemes, Fig. 82 showi; as an 
example, a dictionary of words 8200 wherein for each entry (e g. wULd) 8201, its 
character set. 8202, relating key press values 8203 (using a telephone keypad), phoneme 
set 8204 corresponding; lo said word, and -~peech model 82('>:5 (to eventually be used by a 

voice/speech recognition system) of said phoneme ::;et am i;J1own. • 

Acr.mrding t.(1 one method of speech recognition, when a usc1 speaks a word, his spt:ech 

may be compared with said memorized speech models, and one or mu1e best matched 
models will he selected by the system. Then the wor"d(s) (c.g charactu1 s<.:ts) 
co1-respor1di11g to said selected model(s) may be selected hy the syt1t.em. If the ~dection 

contains one word, said word may become the final selectim1. lfthe .selection compri:scs 

more tha.n one word. then said words may he presented Lu the user {t:.g. in a list printed at 

the display) and the user may sdect one of them by for' example pressiug a "select" key. 



The ahove-mcntioned method of recogniLion of words based on thei1 speech, is described 
only as an example. It is understood that other methods of recogniticm by speech may be 
considered by the people skilled itJ the art. 

Recognizing a word hm;ed 011 its speech only, is not an accurate syst.r.;111. There arc many 
reasons for this. For example, many words may have similar or t:unllising prortunciatinns. 
Also factors such as the outside noise may result ambiguity in a word kvcl data entry 
system. Inputting arbitrary words hy voice requires c.:ompllcated software, taking intu 
account a latgc variety of parameters such as accents, voice inflecliu11s, user intention, or 
noise interaction. For these reasons speech recognition systems are hased on recognition of 
phrases wherein for example, words having similar pwnunciatinns may be disamhigtrnlcd 
in a phrase according to the context of said phrase. Speech recognitiuu systems based on 
recognition <>f phrases reL1uit'e large amount of memory aud CPU ui;e, making their 
integration in small devices such as mobile phones, impossible at this time. 

The press and speak tcc~nology invented by this inventor and Lkscribed in difforcnt PCT 
and US provisional applications filed earlier, may solve the abuve-mentioned problems.· 
In addilion to/combination with a character by character entry system as described in said 
applications, a word-level data entry technology nf the invention may provide the users of 
small/mobik/fixed devices with a natural quick (word by word) text/dat.u i.;ntry system: 

As 'mentioned, hl the PCT appHcationl'CT/USi)~/29(,47, lhet;e was descrihed thal II user • 
can ::;peak a word while pressing Lhe keys corresponding to the letters constituting said 
word. There was also mentioned that for rhis purpose a word dictionary data base may be • 
used. According to that auci by refetTillg to the fig. 81, when ~ user speaks the weird • 
"card"_aud presses the corresponding keys (e.g. keys 8102, 8102, 8] 06, 8109of the 
telephone-type keypad), the i:;ysiem selects fmrri said word dictionary (stich as the one 
shownin fig. 82), the words com:sponding to said key presses: In thi:; ex.ample; th.e same 
set of key presses may also correspond 10 oilier words suc;h as, "ca.re", "bare'', "base", . • • 
''capeu; and "case''. Tht:l system then, maycompare the user's Sp,:i:.:cli ( of the:word) with. 
the speech of said words having the:: same key pretises aud if one of them matdws said 
user's speech, the system selects said wc>rd. lf speecl1 of non uf said words rnatches the • 
user's speech, the system then, may select the wul'CI (or words) that its (their) speech best. 
match(es) said uscr's speech. • . ' . 

Acc.:ording to this method, rJ1e ~e~<>gni1io11 system will selut:1 a word among only few. 

candidates (e.g. 6 wordll, in the e.xample above). As result.the recognilior1 bcc~1mes easy 
• and the accuracy ofrJ1e speedt recognition syslem drnniatically augments, permitting 1:1 

general word-level text entry wlt11 high accuracy. lt must alst) be noted that speaking a 
word whHe typing it is a huri1an familiar hehaviu1. •• 

' . ' 

Accord;ng 10 anot11cr embodiment of the invenliuu, fbr ente;ing a word, a user may prn!iS 

few (e.g. one, two, and ifnceded, more) keys correspomling to 1he letter(s) of the • 
beginning of aword and (preferably, si1~rnlr.aneously) sp~ak said. word. Ac;c;ur•ding to said 
few key presses and said ~reech,thc syste~l mayn.;cc,gnize the intended word. Fcirthi::; 



purpose, according to one method, for ex.ampk, the system nwy first sdcct the words of 
the dictionary data base wherein tu the beginning 1..:haracters or said words coirespund t.u 
said key presses, and compares the speech of said :sr.:kcl.ed words witl1 the user's spr.:cd1. 
The system, then selects one or more words wherein their speech hest matches said user's 
spt::cd1. Sdcding the words existing in a dictionary of words database according to the 
first few key presses, dramatically 1cduecs the 11umbc1 of said sdcct.cd wuab tu be 
compared with the user's speech. This permits u very high ac.;c.;urac.;y of lhe input of an 
intended word. A1.:1.:ording tu anuthci 1m:t.hod. H.,, cx,unplr::, t.hr:: system ma.y first. select. the 
words of the dictionary wherein thcir speech b1..::st matd1 :mid user's speech. The system 
then, may evaluate the l.11,:gi.rmi.r1t\ d1,1.n11.:lc1 ~ (cvaluat.ing to which key presses the lrckmg) 
of(the character sets comtituting) said words with said user's corresponding few key 
pn.:sses to linally select the character st.i(s) which thl:ir beginning l:haractcn; mitlt:h :mid 
user's key presses. 

In the above-mcntiuncd embodiments, if the selection contains one wt1rd, said word may 
beeumt1 the fornl :;r.;h;r.;tjon. ,1 f'thr:: selection cclmprises more than one word, then said 
words may be presenkd l.o the user (e.g. in a list printed at the display) and the user may 
sckct u11e of I.hem by lbr example pressing a "select" key. 

The above~mentioned methods of speakinH a wi"lrd and pres/ling the keys corresponding 
to the characters constituting at least part of' said word, and comparing said key presses 
with tht: key pm;ses corresponding to the letters of the words in a dictionary of words, 
requires the use of a substantial amount of memory. Having stored the phoneme sets/ 
speet.:h (e.g. modds) ur all of the words available in a language, a database ofrhe chain of 
cha.raclcrs corresponding to said words available fo one or more languages, and also 
having a data base of the key presses corresponding to said words available in said 
dictiona,'y dat.a hase require large amount of memory. • • • • 

Also, as described in the p~ior applications, it1 the character hy character data entry 
system of lhe invention a symbol S\lCh as a punctuation inark may be assigned tu a key or 
the keypad and be inputted as <.lcfauH by pressing said key without speaking speech. For 
said reason, in the word level data entry sy~tem of the invetllion as described before, a 
user may finrsh to speak l.l wurd before f,nishing t.o enter all of its corresponding key 
presses. This may confuse the recognition system hecaust thu~t ht~t k1.:_y p1cl:lscs wllid1 
were not covered by user's spt.:r.:i.:h may be cnnsidered as said default characters. There 
are some solutions to overcome this problem. Fu, l:,'\.i:Lmplc, a user may first speak a word 
and then press the 1.:ur1cspumli11g keys. This may indicate to the system that the set of key 
presses accruing aih:r 1.he Rpeech coi-respond to sajd speech. 

In another example, the system may exit the Lexi mud1: and enter into another mode ~uch 
as a punctuation/fum:tiu11 111ode, by a predefined actio11 such as, tbr example, pressing a 
mode key. AE explained in said PCT applications, r.o cac.!1 key ofa keypad one or two 
special characters such as punctm1lil111 m111 ks, spa.ce character, or a fi.inctions, may be 
assigned. By a singk p11.:ss 011 a key of said keypad without speaking, a symbol such as 
punctuation mark on said key will be inrutted. A duubk press on the same key without 
speech may provide another (e.g. punetualiun) ~ymbol assigned to said key. By pressing a 



key while the system is in said spcciaJ character mode, a symbol such as a puncluatiuu 
mark may be entered at lhe end ( or any other pusitiu11) or the word, also indicating to the 
system the end of said word. 

• Data Entry System Basetl on sub-speeches 

There must be considernd that when a user speaks a word while typing it, he nalmally, 
may break said speech of said word into one or more sub-speech portions (e.g. while he 
types the letters c.:unc:sponcling to each sub-speech) according t(l for example, the 
syllables of said speech. For example, while typing the word "morning" using a kcybot1rd 
such as a keypad, the user may naturally, first say a fast stiu-spccch, ·'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 uscd for the speech ofa portion of the speech ofa word. For 
example, the word ''perhaps", may be spoken in two sub speeches "per" and ''haps". Also 
for example, the word "pel" nrny be spoken in a single sub-speech, "pct". 

Also, for example. for entering the word "playing", the user may first pronounce the 
phonemes corresponding to the fit st syllable (e.g. ·'pie'') while Lyping the keys 
corresponding lo the lcucrs "pla", and then pronounce the phonenleS corresponding to the 
second syllable (e.g. ''ying") while typing the sel or characters "ying ... 

.It must he noted that. unc user may divide a word into portions differently from another 
user. Accordingly, the sub-speech am! the.: wrrcsponding 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 by said usc1s, the_ final results will be similar.· 

In the above-mentioned example, :,mid a110thcr. user may pronounce Lhe first portion as 
"pla" and press the keys of corresponding character set, "play". He then, may say "ing' 
and press the keys corresponding to Lhe diain of~harndcrs. •'ing". Also ti.ir example. a 
third user may enlm thc word "playing'' in three scqucnccs of sub-speeches and key 
presses. Said user may say, "pie'', "yin'", and ·'g'' (e.g. spelling the character "g" or • 
pronouncing the corresponding sound) while typing lht1 cUircspunding keys. It is 
understood Lhat the most natural way uf dividing a W(ird in different sequences of speech 
and key presses is that each sequence ur speech correspond to a syllablt: of said word .. 
Therefore, it must be noted that even though in many paragraphs or this application we 
note a syll,1hle as a portion/sequem:e ol'a 1:V01d, the data entry system of the invention 
applies to any form uf division of a word in one or more portions. 

According Lo the above-mentioned principles, the word "trying' may be pronounced in 
two portions (e.g. syllables) "trr', and "ing". Also for example, tlic word "playground" 
may be divided and inputted ill two portions (e.g. ,K:co1ding to its two syllables), "plii'', 
and "ground". 



As it is shown in the examples above, part ofthe speech of<liffenmt wur<ls in um; (ur 
more) languages may have similar pronunciations (e.g. being composed by a same set of 
phonemes). For example, the words, "t1ying", and '·playing" have common sub-speed1 
portion "ing" (or '"ying") within I.heir .~pe:e:ch 

According to the above-mentioned principles, there may be created a method u.l' dala t:r11Jy 
wherein by memorizing prc;:defjned sets of phonemes/speech-models corresponding to sub­
speeches of a word and considering al ka:sl pa.it of the key presses corresponding to the· 
dmrnUL:1:; :sdo assigned to corresponding phoneme sets, recognition of entire words 111 a 
press and speak data entry system uflhl: iuvcrHio11 may become effective. Fig. 84 shows a 
dictiuu~1y ufphoneme sets 840 i cori-esponding to sub-speeches of whole words dictionary 
8402, and a dictionary of character sets 8403 correspondii1g to the phoneme sets of said 
phoneme set dictionary 8401, also comprising a dictionary of key press values (according 
to~ telephone keypad) 8404 ccmesponding lo said l11f,;1.io11ar y or draracter sel.s 8403 
corresponding to sai.d dictionary of phoneme sets 840 I._ according to different embodiments 
of the invention, one o~ m?rc of these data bases may he used by the d_ata entry systern of' 
the invention. • • • • • • • • 

Ilccause in many cases, a same'phunc~w St:! (sub-speech model) may he used in ordertc~· 
recognize other words (hi1vi1~g the: same Sl:l)-Speech pronunciation in their speech), less 
mem,orized phonerne-st.:~:,;/:spccch-n.iodels are "required for reco'gnition of entjre words •• · .. 
availalJ!c U!lC ur rnore dictiot)aryofwords, reducin$ the a,nouni or the memory needed .• 
This will rest.ill ill assigiiment ofredt.iced number of phoneme sets to the cprresponding' 
keys of a keyboi1rd sucli, as a telephuiw-typc keypad and wil I, dramatically, a~gmentthe • 
accuracy uf Lhc speech recognition system: • 

'• .,,· • ' > ": ,.. ', '" • _._,. ·._. : 

Fig. 8] :;hows e.~emplary samples Mwords t-ifEngHsh iang~age .8J0 I havini ~imilar . • . 
speech portions 8302. As :sliown, lour sho11 pho11en1e sets 8302, may produce the speech. 
oheven entire words x:rn 1. ls understoc>d that said phoneme sets 8J02 may represent part: . 
uf :sp1,;t;d1 of many nthe,.·'words in English or 01.her languag~s, too. 

Based l~n lln; above-mentione~ principie.s, a· n~tur:1 p;ess ,ind speak data
0

C:!nlry system •• 
using reducednurnbe1 of pho11cme sets for entering any word (e:g~ general dictation; • 
arbitrary text entry) ihrm1gh i:i mobile device having limited size of memory (e.g. mobile 
phone, PDA) and hmitt:d number of keys (e.g. telephone keypad) may be provided. The .. 
systemmay al:,;u c:ulrnu1.:e Ure data entry by for example, using a PC keyboard for fixed 
devices such as pi.:1 sonal computers. ln this case, (because a PC keyboard has more keys), 
still more reduced number of phoneme sets will be assigr1cd tu L:ad1 key, augmenting the· 

• accuracy of the speed, m;ugnilion system. Hereafter, different detailed embodiments of 
the invention i'lrn descrihL;d. • • • • • 

• . . . . ' . • 

AJI Keys-Al Lt.ast Pal't of the Phonemes .· . . .· -. . .. . . 
According to one embutlimcut or I.he invention, a LJSer may divide the speech of a word into 
different sub-speeches wherein each sub-speech is represented by a phoneme-set. By 
speaking each phuncmc set a.nd/while pres~ing the keys corresponding to the letters 
correspontling !Li :sitid phonemes sets and repeating (in order, from fist lo last) this 
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procedure for all of(or at kasl pa1t ul) said sub-speeches, said entire word (e.g. in 
d1aract(';rs) may be inputted. 

As shown in Fig. 81, for example, the letter "t" is located on the key 8101 of the keypad 
8100. To said key different sets of phonemes such as "to'', "ti", "ta", ''to", etc , and/or 
corresponding speech models may be assigned (see Lahle I, fig. 85). Pronouncing '"tc'" may 
correspond to different sets oflctters such as "tea .. , "tee", or even "the" (if the user is for 
t:Jxamph: nul an Almaican/F.nglish native). To produce the word "teabag" a user may press 
the "1'' key 8101 and say "te" and continue to press the remaining keys CQrrei:;ponding to 
Liu: H.:maiuiu~ letters, "ea", The system compares the speech of the user with the speech 
{e.g. models) assigned to the first pressed key (in this example, "t'' key 810 I). Aft.er 
matd1i11g said user's speech to one (or more) of said phoneme-sets/speech-models assigned 
to said key, the system selects on 01 mu1 c uf !hi,; <.:h,i1 act.er set(s) a.c;.c;igned to .c;aid phoneme 
set(s)lspeech-rnuc.ld(s). As rrrr.;11tin11ed, in this example, a same speech may correspond to 
two c.liff't:n;nt sets of d1arac(.ers, nne corresponding to the letters ·'tea" (e.g. key presses 
value 832) and the other corresponding ro letters ··tee" (e.g. key presses value 833). The 
syslcm compares (e.g. the value of) the keys pressed by the ui:;er with the (e.g. values of) 
the key presse~ correspon<li11g tu the character sets of said list and if one of them mat<.:hes 
the user key presses the syskm dmoses il to eventually bci11g i11pu1t.cd/olltputted. ln this 
case the letters "tea" may be the final selection for tllis stage. An endpoint (e.g. end of the 
wur<l) signal :md1 as a space key press may inform the system tliat the key presses and 
speech for the current ~ntire word tuc ended. 

Tn the above-rnenlium;c.l e1<.u.111ple, tl1e selection is not final. The user then may press the "'b" 
( e.g. corresponding lo the first character i.n the following syllable in the word) key 8102 
and say "bag" am.I t:011ti,1uc tc, pre1,s the remaining keys wrrcsponding LO the remaining 
letters"ag". The system proceeds like before and sdt!c.l:stlic wm:spuudini:; charnctcr set, . 
"bag". Thl; t1ser now, signals the end of the word by for example, pressing an space key.· . . . 

By saying ;,te" and pressing the keys "8, 3, ," and then saying ''bag" at;d pr~ssing th~ keys 
"I, I, 4", the word "teabag'' 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 
memory. ln fact the speech model oflhe word "Lt:\abag" was p10dut:cd by two other sub­
speech models (e.g. of"te" and "bag") available in the memory, each representing part ot' 
said speech model of the entire word "teabag" and lugr.;tl1c1 pwdut:i.ng said entire speech 
mud1,;I. The speech models of"te" or ''bag" may be used as part of the speech­
model1,/phcmeme-sets uf u1h1.:1 wui-ds $1,ch a~ "Leaming" t1r "Baghdad", respectively. 

Although in this embodiment, the recognition accuracy is very high, it may happen that 
sometimes the final selection is an erroneous word whit:h do not exist in the data base. For 
this reason, before inpulling/uulput.ting said word, the system may compare the final 
selection with the wu1ds uf a dictionary of the word of the desired language. If said 
selection does not match a wurd ir1 said dictionary, it is r~jeeted. 

Also, at:rnnliug lo one methnd, while pressing the corresponding key.~ ofa portion ofa 
word a_ncl speaking it, !he u:sc1 may speak in a manner that hi~ ;-;peech covers said 



corresponding key presses tluring said entry. This will have the advantage that the user·s 
speech at every moment corrcspum!s tn the key being presses simultaneously, permitting 
easier recognition ufsaid speech. On the nthcr hand, at the end dfthe entry of a word, a 
u.ser may press any key without speaking. This may info!'m the system that the word is 

entirely critt:1red (e.g. prcsisiug a key and not speaking may be assigned to characters such as 

punctuation marks, PC functions, etc. This matter has already been explained in the PCT 
application:. that have already been tiled by this inventor). 

After comµltiliun of the recognition procedures described above, if the sele1,;ted output 
comprises 11ll1rc tfom um, word, said words may be pn:sented to Ille user ( e.g. in a list 
print.cd at the display) and the user ruay sdect one of1hem hy for example prcssirig a 
"select" kl:y. 

It must he noted lhal in some cases, rec()gni7.i ng part nf the phonemes of one or more sub­

speeches of a word (preferably, those at the beginning of said sub speeches), may be 

enough for recognition of the corresponding wol'd in the press and speak data entry system 
of the invcntion 

According to one embodiment t1fthe invention instead of considering all of the phonemes 
corresponding lo a sub-speech of a wunl. only a few phonemes, (preferably those at the 

beginning ufsaid sub-speech) may be considered and assigned to the key c(mesponding to 

the first lctlt.:r ul' Lhe character scr.(s) corresp{lnding to said phoneme set Said phoneme set 

may be used for the rcwgnilion purposes by the pre5~ and speech data entry system of the 

inventicm, Thanks to this method, the number of the speech-models/phoneme-sets ... 

necessary fo1: rc-:ugnition of many entire wmds may dra111atically be reduced. ltt this ca.~e; 
to each key ofa kcybuanJ such as a keypad, only few phoneme sets will be assigned 

permitting easier rc~ognition of said plmnemc sets by the voke/speech recognition syst.em: . 

Ry l;Sing a speech recognition system for e~aluation ;fall/few (prefi:rably ~he beginning) 

• characters or eac.h ~uh-speech (preferably, the firnt) 11f 11 word along with consideration of 

all of the key presses correspondili.g to all or the characters of said word, a word in a • 
language n1ay be recogni7.ed by the dal,1 entry system of the invention. • 

A~cording to this etnbodiment,foreach let_tcr diili.:rent sets of phonemes ( or spee~h 

models) 111:.conling tu sub~speec:hes of the words in a language may be consid1.:iti<l an<l 
memori;;:ed . .Said sets of pho11emes may he lncated at any position within a word. Each of 

said sets of phonemes may wrrespond to one or Jl1L111.: sets uf characters having • 
similar/almost similar pronunciation. Fig. 85 shuw:s an exemplary table showing some of 

the phoneme sets that may occur at the beginning (or anywhere else) of a :syllable ofa word 

sra11it1g with the letter "t". In the last row, of the table also shows an additional example of 

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

Althnugh phoneme sets havi11¥ muic plwnemes (e g. taps, take, tast, etc,) may be 
considered, modeled, and memori;,.ed to hdp I L:W¥nitiun ur a word, in this embodiment 

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



said wurtl by the voice/speech recognition and also l1Si11g tlit:lionary of words data base and 
relating databases (such as key presses value~) ,1s shown in fig, 84, may be enough for 
producing said Wl1fll ubviuusly, whtm needed, longer phoneme sets may also be used for 
better recognition and disambiguity. 

As an example, by considering fig. 81 and also using the table 1 ofthe fig, 85, to produce 
th!:l wur<l ''ti-tie'', a user may press the kt::y 810 I corresponding to the letter "t'' and say 'ti'' 
and then press the remaining key presses corresponding to rcmaiuing letter$ "itlc". At the 
end of !.he word the user pn~sses tc,r L~xilmpk, an end-of-the-word key sur.h as a space key. 
To the phoneme SL:t "t.i", charactt!r sets such as "ti, ty, tic'' are assigned. The first letkr "t" 
is obviously, selected. Second letter will be "i", he~ausc of pressing the key 8 I 03 ( e.g. ''y" 
is on the key 8 I 04). The next key pressed is the key 8 l 0 I relating to the feller "t". in this 
case tl1e character set "tie" possibility is r~jeete<.I. So "ti" will be definitively selected. The 
system now considers "ti" along with tlw rnrnaining key presses 8 ( e.g. "t, u, v"), :'i ( e.g. "g, 
h, i"), and J (e.g. "d, c, f'). Comparing thest! input with a dictionary of words having 
corresponding key presses data 1.Jasc will revt!al that the only word <.:orresponding tci these 
input is the word ·•title". The system then selects the wnrd "Litk:": 

For better recognition, the user may speak more than one sub-speech ofa word while 
pressing Lill: rnne:,;puntling keys, h1 this case, the system may consider the input of 
characters corresponding to more than one sub-!ipeech of said word. • • • 

By typing a word (ha.vi11g one or more portions/i;;yllabJes) tl1rough a keyboard/keypad and 
speaking said word partially/entirely, in almost every case, rcco¥11ition of few beginning • 
characters ofat least one of said syllables (preferably, the first syllable) of said word by thi:: 
speech recognition system (helped by tlwcvaluation of the corresponding key pret>ses), 
combined with the evaluatio11 of the kL:y presses corresponding to Ll1e rest of the characters 
of said wor<.I will produce said word. 

- . : . " ,' ' • ' . 
lo another example. to enter the ~ord "taken" which pon1prises two sub-speeches/syllables, 
"ta'' aud "ken'', when typing the first character "t'' (key 8101 ), the user says "ta'' and then 
presses the rest oft.la; hy.s (e.g. "a'') corresponding to the rest of the characters ofLl1e first . 
syllable. The user then naturally proceeds lo the next syllable and says "ken" while • 
pressing Lhe key 8105 corresponding to letter "k" anti continues to press the remaining keys 
of:mid next syllable corresponding to the lellers "en''. He then may press an .~pace key to 
inform the system of the end of data cnuy. • 

After complction uf thv It:cugnilion procedures described above, if the selected output 
c1.1mpriscs more than one word, said words may b<.: p1csuntetl lo the user (e.g. in a list 
printed at the display) and thi.: usur muy sele<.:t one of them by fi.H example pressing a 
"select" key. • 

Shortcut! Less Key Presses Combined With in least Par1 of the Phonentes 
Small mobile electronic devices having keypads with limite<.I number of keys arc 
commonly used worldwide. Users press lhc keys of' said keypads by using the fingers 
(e.g. thumb, forefinger) of one hand. Even in a the ahove~rnentioned data etllry systems 



wherein each symbol is entered by a singlt: pm;sing action cm a corresponding key, lht, 
speed of data entry is slower than the speed oft he data entry using a. PC keyboard 
wherem the users usually use the f1ngi..:1:; l>f'l>l>th hands to press the keys of the keybmud. 

To enhance the data entry system of the invention and to permit quicker data (e.g. text) 
entry, a macro-level dara/texl ent1y system have betm pwpos<.:d i11 the PCT application 
PCT/US0U/29647. In said PCT application, there was me111ioncd that macros (e.g. a chain 
of letters/characters) can be assigm.:d l(1 c1 key ofa keypad and inputted by a single pressing 
action combined with/without voiue/specch. Dy assigning at least patt of the characters of a 
word Lo a single key press ari entire wu1 d may he inputted by few key presses. fly applying 
this rw.:tlwd within the press a11d speak da.ta entry mdhod uf lhl'. invcnl.ilm, n quick data 
entry for mobik environment/small devices may be provided. In this method, the number 
of key presst:s are less than the numher of lht: duu actcrs of a word ( except for the single 
characters and some words such as oul-uf-dictiunary-words, which may require character 
by character e:ntry) 

According to the preferred c111bodimcnt of the invention a user may pa;:;s the kcy(s) 
corresponding lo the first letter of portion(s) ofa word while, p11.:iba.uly simul1.a11cously, 
speaking suicJ w11<.:SJK>mli11g portinn(.s). For this purpose a user may divide a word to 
dillbl'cnl. po1th1n.s accordi11g to, for example, the syllables of said speech. Speaking c,wlr 
porticm/syllable uf a wunl is called "sub-speech" in this application ... 

According Lu this embodiment, fi.1.r example, to enter the word "tiptop" which may be 
divided in two sub-speeches (e.g. according tu its syllables) ''tip" and "top", the user may 
first picss the key 8101 ( e.g. lelter "l'' is assigned to said key) and (preferably, 
suuultcwi.;ously) say "tip" (e.g. the first sub-speech of the word "tiptop"), then he may press 
the key 81 0 I and (preferably, simultancmrsly) say ·'top" (e.g. the second sub-speech nf the 
word "tiptop"). Using t11c table in the fig. 85, set of charactt,TS "Lip" is assigried to the set of 
phonemes "tip" and to the Jetter "t'' on the key 810 i. When the user presses the key 810 I 
and says 'tip", the system compares the speech of the use1 with all of the phu1mrm; 
sets/models whid1 aH.: assig11L:d to (.he key 810 I. After selecting one (o, nwre) of said 
phoneme sets which match said user's speech, the systt,rn selects Lht: charncle1 st,ls whid1 
are assignee.I lo said si.:kctcd set.(s) of phnnemes. In the current example, only one character 
set (e.g. tip) was assigned to the:: phune::me st,l "lip". ThL: sy::;ti.;m thi.:n pwc1,;cds in the same 
11uu1T1r;:r l.l> 1.111;: next poriion (e.g. sub-speech) of the word, and su un. In this i.:x.arnph:, tlw. • 
character set "lop" wa:s thL: l>uly characterset whicl-i ~a.s assigned tn the plmneme set '"tnp". 
The system selects said character set. After selecting all character sets corresponding to all 
of the sub-speeches/syllables of the word, the system then assembles said character selii 
(e.g. an example of assembly procedure is described in lhc next paragraph) providing 
different groups/chains of charac.;tc1s. The :system thc!l compares each ofsajd group or 
characters with the wordi:; (e.g. character sets) ofa <licliumuy uf words data bast, availablt, 
in the memory. For example, afii.:1 sckct.iug uuc ui't.lil: words 01'1.hc dictionary which best 
matches to one of said groups ofchMac1ers, t.he system may .select .~aid wnrd as the final 
selection. In this example, at1er entering the second portio11/syllabl0, the user presses for 
example, a space key, or another key without speaking lo inform the system that the wurd 
wad entirely entered (e.g. pre.ssing a key and not speaking may be assignee.I to characters 



such as punctuation marks, PC functions, etc). This malle1 has alrnady been explaim:d in 
the PCT applications that have already been filed by this inventor.). The system assembles 
the chaJactcr sets 'tip' and "top' and produces a group of characters 'tiptop". The system 
then compares said group of characters with the words ,tvailablc in a dictionary ufwurds • 
data base ofthe system (e.g. an .English dil.:liumuy) aml ifuoe uf::;1:1.id words matches said 
group of characters the system inputs/outputs said word. in Lhis example, the word "liptup' 
exists in a11 English dictiomiry of the system. Said wurd is finally iupulled/uulputtetl. 

Fig 86 shows a method oL\ssembly of selected character sets of the embodiments. For 
example, when a user tried It> eulc1 !he wu,d "cuvdupc" in three sequences by using an 
embodiment oftlie iiivention, the system selec.:tcd one io two character sets 8601 for each 
p~rtioii. The system then assembles 1.,aidc.:fmr·act¢r set$ accordi11g 1.0 theirrespective 
position within said ~uni, providitig different grnup 1~f characters 8602. Said group of . 
characters 8602 will be compared wit11 the :vords of the dictionary of words of the system 
and tl1e gruup(s) of diarndc1s which match( es) one or more nf said words will he tin ally 
select.cd alld, inp~1tt~d. 111 this exa11iple, th,e chanwter set 8603_ ( e.g. envelope''),is the only 
chaiaclt:r sd which ,natches _a word in said_ dictionai:t Said wclrd is fin?IIY selected. 

A11 umul.iuIIed, iu some cases, the si1eech recog11itkmsystem may select more than ope 
phoneme setispeech model for the speech tifaU/parl (~.g. a syllable) of a word. for:: 
exampk, if a user having _a '.'bad'.'. accent tries t() enter. the word ''teabag'' according the, : .· 

• currc11t,cmbod1ment of the invention, he first presses the key 8 I OJ and siniullar1edusly says 
•• "tc". The syst.cin ,~ay nott)e sure whether the user" said "le", or "!hf' .. iii this Ct~St: the 

system may select different character s~ts mnespom.ling LU uulhphu11eme sct_s. By usi11g 
the sauit: pwccdure, the user then enters the second j)Oliioi1 of the word. In this example,· .. . ,· 
only one character set, ··bag", was seler.;Lell by lhe :s~:slr;;m. Thti USt:J finally, pl esses l.UI spal:e '. ·.• ,' 
key. The system,then may assemble (in difTere'nt lll Ii:II1gt:m1t111t::;) said charar.;l.er sets lo • 
produce different ~roup llf chc1riic.:ti;r'$ fl[l{I cvrnpare each nf saio gn.,up nf characters wtlh 
the words of a dict.iuna.ry or w1)rds data hase. I_n this exainf)le the possible grnup of. 
characters may are: • • • • 

"teC':h;ig" 
"tea.hag"·· 
"tllebag". 

The only groupof characte,:s th~t-matches ~ word in adic.;tiunary uf ,:Vi.mls in for ,example,'' 
English language, is the word "teabag". This word may be considered as the final selection: . 

. . ' 

. As ju~t demonstrated, it may happcu that I.lie system ·selects morethan on~ ~haracte~ set for ·• • 
each/some phoneme sets of a word. In this c1ise, more than cin,e group nf characters may he , •• 
assembled. Therefore, probably, more than une word of the dictionary may match sa.id . 
assembled groups of characters. In this case, sai_d words may be presented to theuser (e.g. • 
in a !isl printed al the display) and tlu; u.~i.:, 11mysdc::.c1 nnenfLiiem by for example'rfresHing'.· 
a "select.'' key. Also, if the system comprises enough memory and processing speed, a 
spc;:c;:d1 1 i.:c(1gnilinn sy1-tem may be used to select one of said selected W(ml according t.o t.hc 
corresponding phrase context. • • 



lfa word/portion-of-a-word wmprises many phonemes but its speech compri:sl: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. For example, to enter the 

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

assigned to said word and to the letter -·c" ( e g. positionL:d-on/assigned-t.o I.he key 810 I). 

The user presses t11e key 8 J(J'l and says "'tlmsl''. As explained hefore, 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 the said characters set with the words of the dictiumu y of the word of 

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

selects said word as the final selection. In this case, rhe word "thi1 ~l" will be finally 

selected. 

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

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

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

originally comprises one syllable may be pronounced in two syllables compf'ising phoneme 

sets, "fi", and ''re", respectively. The user in this case may first press !ht:: h:y corresponding 

to the letter "I" while saymg "fi". Ht: then, may press Lhc kcy corresponding to the letter 

"r'', and may say ''rn" • • 

Also, for example, the word "times", may be prnnuunced in rwo syllaulcs, ''ff" and. "rnes", 

or "tim'1 and "es". Also a word such as "listen", may be prnnuunced in two syllabics, "!is", 

and "ten" which may require the key presses correspun<ling to lett.crs "I' and "ti,, 

respectively. Also according to this principle, the word "thirst", roay be divided in thrnc 

portions, "thir", "s", and ·'t". Fm· cxamplt:. by considering that the phom:rm: set "thi_r" rnay 

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

press the key 810 l, and say "thir', then he may press the key 8106 wrresponding t.o the . 

letter "s" and pronounce the sound or the phoneme '"s". He then, may press the key 8101 .. 

corresponding to the letter 't'' and pronounce the sound of the phoneine "t'. At the end of 

the word, the user may press an end-ofthe-word key such a:s a space key 8107. • • • 

', 
,. : . ., ' 

Also for better disambiguation and also for reducing the numbe1 uJ' phoneme-sets ne~t.:ssnry 

for words having f'or example, the same speech al thcir beginning (e.g. "bring" and 

"brings"), in addition to pressing the lirst key or a syllable, am! speaking said syllable, in 

some cases one or more character sud1 as the last character(s) (e.g. "s") uf a word/sylln.ble 

may be pressed and spoken. For example, a user may press a key wrresponding to the 

character "h" and say "bring" (e.g. phoneme-set ··bring" was assigned to the key "8102). 

Ht! then, may press the key corresponding Lo the letter •·s"', and eilht:i prnnounc(.:S "s" or 

speaks the sound ol"thc phoneme "s'. Aller providing an end-01:.1.he-word :signal sm:h 11:,; 

pressing the "spat.:e'' key, the system will considt:rs rhe two data input st::quences, and 

provides the corresponding word "brings" (e.g. irs phoneme set wa:s uot assigned 1.0 the key 

8102). lt is understood that entering one or more single charncter(s) l,y using the rnethod 

here, may be possible in any position (such as in the beginning, in th1,; middle, or at the end) 



within a word. For not. confusing the system, when a user enters a po1tion (of a word) 
cumprising a letter, hy the word entry system of the invention, he preferably may speak the 
sound of said letter. For example, instead nf saying '"em", the user may pronounce the 
SOull(J uf 1J1e phom:rm; "m". Abu iu c1 simihu t.:asc..:, speaking sc1yiug "l", may be rdated by 
the system to the chain of characters "tea', ··tea" and the letter "t", while pronoL1ncing the 
sound of the phoneme "t', will he relater! tn nnly the letter "t" 

As described before, for better disambiguation, a word/portion-of-a-word/syllable-of-a­
word/sub-speech-of-a-word (such as "thirst" or ''brings") having suhstantial number of 
phoneme sets may be divick:d into more..~ than unc portion whcn::in some of said portions 
may cont.aio one phunc..:rn(:kharncter only, and c1lt.c..:1c..:tf according to the data entry system of 
Lhe invention. Also as mentioned, according to this approach, multiple phoneme-sets 
whernin each comprising fewer number of phonemes may replace a l'lingle phoneme-set 
comprising subslant.ial number of phonemes, for representing a portion of a word ( e.g. a 
syllable). Also as described before, dividing the speech of a long po1tion (e.g. long syllable 
comprising subst.arHial number of phonemes) uf a word into shorter suh-speech/phonemc­
set portions, wi11 reduce the Lot.al number of' phoneme-sets necessary for recognition of all 
of the words available in a dictionary dat.a base As also dcsi.:ribc..:d bcfufr, this will permit 
tu assign less phoneme-sets toeach key of the keyboard/keypad 

According to one embodiment of the invcnt.ic111, based on Uw abuve~mentioned principles, 
to each key ofa keyboard/keypad sl1ort phoneme-sets comprising few phonemes may be 
assigned. for this pL1rposc, for example, ii' a phoneme-set starts with a consonant it may 
comprise following ~trudure:JphonenH::s· • • 

only said consonant • .. · . .. 
said consonant at the beginning, and at least one vowel aft.er that 
said consonant ai the beginning; at least one vowel after said consonant. and une 
consonant after said vowel(s) 

If Lile phon~rnc-sl:l sttu-ts with a vo,vel, ii may have the following st11.1ctures: 
at least cine vowel lit the heginning, ' 
said vowel(s) al tti'e beginning, and one consonant after that 

Fig. 88 shows some examples or the phoneme-sets 880 I for the constant ''t" 8802 and the 
vowel "u' 8803, according 10 this embodiment of the invention. Columns 8804, lHW5, 
8806, show t11e differeal portions of said phuueme-sels according to the sound groups ( e.g. 
conso1iar11/vuwd) 1,;L1m;tit.uting said pbunerr1e-set. Column 8807 shows corresponding 
exemplary wo1 ds whi.:1ciu the w11cspu11tfing phoneme-sets constitute part of the speech of 
said words. For example, phoneme sel "t.ar'' 8808 constitutes ponion 8809 of the word 
"stair". Column 88 IO shows an estimation exemplary of the number of key presses for 
entering the corresponding'words (one key press corresponding lu the first character of 
ca.ch portiou of the wuH.l according to this emhodiment of the invention). For example, to 
enter the word 'until" 8811. a user will first press the key 810 l (sec tig. 81) col'l'esponding 
to the letter "u'' and preferably simultaneously, says "un". He then presses again the key 
810 I corresponding to the letter "t'', and also prelerably simultaneously, says_"til". To end 
the word, the user r.hen informs th(: system 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 with Lhc u:,;c's speech. According to (he current embodiment based on the 
principles dc~cribed before, a consonant phuneme which has not a vowel, immediately, 
before or all.er it_, may be considered as a separate portion of the speech of a word. For 
example, t11c ''s'' at the beginning of the word "study" 8812, and the "s" in the middle of 
the word "undersrnod" 88 J 3 may follow this rule. This will extremely reduce the number 
of pl.tuueme-sets necessary for entering of any word available in a dictionary ( e.g nrnybe 
less than one hundred phoneme-sets per the bcginning phoneme/character of a portion of a 
word may be enough for recugnition of all of the words in for example, tlie English 
language). Hg. 88 shows oth<.:1 bcgirming ph(rnemes/characters 1.-uc.:h as "v" 8814, and "th" 
8815 assigned to the key 8 l OJ of a t~lephone-type keypad. For each of said beginning 
phonemes/characters, phoneme-sets according tu 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 considerl:d wilh Lhe short phoneme-sets of Lhe system. 
Also for examples, phLml:mc sets representing more than one syllahle of a word may also 
be considcred. Also for easier recognition, as described in prcviuus embodiments, t~) pcrmiL 
better recognition of the speech pronounced by the users that, in many <.:ases, may be 
native.~ of 11011 Er1glish spoken regions, character-sets corresponding to phoneme sets (such 
as ''to" and "to'') having ambiguously similar pronunciation, may be assigned to all of said 
phoneme-sets. 

Memorixed short µhoueme-sets/speech-models may permit the recognition and entry of 
words in many languages. For example, the phon<.:IIW sel ''sha", may be used for 
recognition nf worrls such as: 

"shadow", in English, 
"chalcur", in Frnnch. 
'·shalom', _in Hebrew: 
''shabub'', in Arabic, • • 
"Oeislrn", in Japanese, Etc. 

To each of saia°phoncme sets, corresp;)nding chan1ctc1-sels in a corresponding language 
may be a.s1,igned. As mcnt.iou<.:d IJcfore, by doing so, a powerful multi-lingual data entry 
~yslern based on phoneme-set recognition may be provided. For this purpose one or more 
data bases in different languages may be available within the system. Different methods to 
cnr.er different text in di ffcr<.:1ll languages may he considered. 

According tu one method, hy having a common short phoneme"sets data base and the 
corresponding character-sets datahase in many languages, for entering text in a desired 
language, a user may select a language mode by informing the system by a predefined 
means. for example, said user may press a mode key lo enter into a desired language mode. 
In this ca!le after entering a word by cnlc1i11g the portions of a said word according .to a 
corresponding embodiment of the iuvenLion, the system will compare the selected 
corresponding groups/chains or assembled character-sets with the words of a dictionary of 
words correspnnding 10 said selected desired language. After matching said group of 
characters with one or more words of said dictionary, the system selects said matched 
word(s) as the final selection to be inputted/output led. Ir Lhe selection contains one word, 



said word may become the tinal selet.:tion. lf the selection comprises more than one word, 
then said words may be presenl<.:d to the u~er ( e g. in a list printed at the display) and the 
user may select nne ofthtm by for example using a ··select" key 

According Lo another melbud, all data bases in different languages available with thtl 
systt:m will be used sirnullnaeously, permitting to enter an arbitrary word entry in difforenl 
languages. For example, a.ft.er entering a word by entering th~ pL1It.iuus ol' a said wc..1rd 
at.:cu1di11g lu one embodiment of the invention, the system will compare the selt:cted 
i.:l1ffe$ponding groups of charnGtcrs with the wvnh of' a all of the dictionaries of words 
,1vailable with the system, After matching said gruup uf dnmtclc..as w.ith the words available 
in different dictionaries available with lht: system, the system selects said matched word(s) 
as the final selection to be inpulleu/uL1lput11,;d. If thi.: select.ion contains l1ne word, said word 
may become the final selection. If the selection comprises more than one word, then said. 
words may be presented to the user (e.g. in a !isl printed at the display) and the user may 
select one {11' them by for example using a ":,;ck:ct'' k<.:y. 

In some languages such as Ilcbrew or Arahic, wherein most of the vowels are nol presenltl<l 
l.iy :ii.:par utc c.;li,1rac1.ern, the sylltem may even work with high,;r accunl(;y, 

The syslcm may also work without the step of comparison of the assembled selected 
character-sets with a dictionary of word. This is useful for entering iext in different 
languagt:s wilhoul wL111yiug abc1ul their existence in the dict.iona.ry of the words oftht~ 
system . .For example, ift.hc system does not compri~e a llehrew dictionary of words, a user 
may enter a text in Hebrew language by using the roman letters, To enter the word 
"Shalom", the user will use the existing phoneme sets "sha" and "lom" and their 
corresponding chmu;tcr set:,; uva.ilablc withirl the system, A means such as a mode key may 
be u.~ed to inform Lhtl system that th,; assembled group of charnctci:s wiH be• . 
i nputted/01 .. 1tputted without said comparison. If more than on assembled group of ch~raclcrs 
has been prodw.;ed, Lht:y will bi:! may !Jl: pu..:senlcd ti.1 the usL:1 (q~. in a ii:sl p1iuted al thti 
di1;play) and the t1ser may sele,:t one of them by fbr cx,m1plc prc:ssing a "scki.;t" h:y. 

. ' ' ' • ' ' . 

In. the word entry cmbodinic~ts of the invention, if the inpu~te(Voutputted word is not the 
Dne uesired by LhL: u:sc1, a. wuHl-crn.sin,g limction niay be assigned to a key. Similar to a • 
character erasing fi.mdion {e.g. delet.e, backspace) keys, pres.~ing a word-erase-key will 
erase the word before the cursur on the cfjsplay. • 

According to ,molhcr: <.:ml.iodimcnl uf the iuveuliuu. must phum.:me-scls uf the system will 
ht1vc only one wnsonant. fig. 89 shows some of them as example. According to this 
eml.iudimcut, fo1 cxamplc, tu enter the word "teabag" 890 I, the user first presses tlR: key 
81 O I while saying "Le". He then presses the key 8102 while saying "ba''. He finally presstis 
the key 8103 while saying "g" (or pronouncing the sound ofthc phoneme "g"). As in other 
cmbodim<.:nts, at the end of the: word he may press a key such as space key. 

For better response mu.I lo aug111e11l tlw accurncy ofllic :sysl1,;m, au ault>·mmection sollwart: 
may be combined with the embodiments nfthe invention. Auto C(lrreclion software are 
known hy the people skilled in the arl. For t:xample, when a user tries to enter the word 
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"network", he first presses the key 8108 of the keypad to which Lhe lelter "n" is assigned 
and simultaneously says '"net". To the same key 8108 the leller ··m" is also assigned In 
some situations, the system may misrccognize the user's speed1 and sefoct. 11 drnrm;ll:f set 
such as "met" for said speech. The user proceed.~ tn entering the next syllabic by pressing 
the key 8104 corresponding to the first letter, "w", of said syllable and says ·'work" The 
system iewgllit.cs the phoneme set "work" pronounced by the user and selects a 
corresponding character sel ·'work". Now the system assemhles the twu selected character 
sets and gt:ts the wL11d "1111.:t.work". By comparing this word with r.hc words existing in the 
dictionary of the words datahase of the system, the syst.cm can not match said assembled 
word with any of said words of said database. The system then will try to match said 
asstm1blt:d wu,d with (he most resembling word. In this case, according to one hypotl1esis 
the system may replace the letter "m'' hy the feller "n", pruvi<ling tht: word "network", 
which is availal,k: iu ~ttid dictionary. According to another hypc>thesis. by considering t.ha.t 
"m", and '"n" may he m1srecogni:.::ed by the voice recognition system and hoth are located 
on a same key, the system will replace the phoneme set ··met' by the "phummie set "net· 
and :sdei.;t tlir.; drnracter set "net' assigned tu the phoneme set "net". Then, by replacing the 
character set "met" by the character set "net', the word ·network" will be assembled. Said 
word is available in the dictionary ofthc words of the system, It will fin<1lly he selected. 

Iu another example, entering."thaf' may be recognized as "vat" by tl1c system. Sru1ic 
procedure wiil disambiguate said word and will provide the correct word, .. that". 

In another example, if the systum tluus 1101 match an assembled grnup of characters with a 
wnrd of the dictiona1y, the auto-correction sol1ware of the system may evaluate the 
position of the characters of said assembled charac;ter-se.t (relating lo each other) in a 
corresplinding portion (e.g. syllable) and /or within s<1id mlSernbled group of characters, and 
tries to match said groupofchaiactc1s tu a wuid ufthc dictionary. For example, ifa 
character is missing within said chain/group ofcharacrers, bysaid compariscmwith the 
words of the dictionary, lht~ system wa.y , i.:l:i.1g11i/.l: 1.he error and output/input the right· 

• word. Fur example, if a user enters the word "un-der-s~tand'' (e.g. in 4 portions), and 
forgets tu entc1 U1c pur!iu11 ''s'' of said word, nne ;,fthe assembled gn~up uf chan1ctcrs may 
be the chain of characters "undertand''. By considering the characters of said chain of 
charactt:,s and lhci, position relating to each other in ~aid chain, and comparing said chain 
of characters with the words ofthe dicliomuy, thL: sy~tcm may rcwgni.::c that the illlcndcd 
word is the word "understand" and eventually either will input/uulput said wu1u ~1 may 
present it tu lhc user l'i..1r user's decision. The auto-corre.ctioh soflwarc of the system may 
have part of, or all uflhc li.,nctionalities any auto-correction software known by the people 
skilled in the: art. • • • • 

Words such as "to', "too'', or "two", having the same pronunciation, may follow special 
rules. Fu, cxampk. tlw most. commonly used word among the,e words is the: wurd "tu". 
This word may be entered according lo the ernbodimta1I of the iuvc.:uliuu. Thl: uutpul fo1 
this opcrntion will be the word "to" by default. The word "too', may be entered (in two 
syllables) by pressing the key corresponding to the lencr "t", while saying "too". Aetore 
pressing the end-of-the-word key, the user may also enter an additional character "o"', by 
pressing t.he key correspnnding to the letter "o", and saying "o". Now he may press the 
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endpoint key. The word "too" will he recognized and inpuued. To enter the word '"two", 
lh<.: sy:;;l<.:m nrny citJr<.:1 enter it character by character, or assign a special speech such as 
"tro" to said word and enter it using this embodiment. /\lso for example, to enter ''two", the 
user may press the key 810 I and pronounce a long ·•100 ". To enter the digit "2", the user 
presses the corresponding key 810.2, am.I pw111.1u11ccs s1:1id digil. 

A Yf;lry intern:sting i:m1c has jusl been mentioned. For example, by saying "fiv'' and 
pressing the key 8101

) corresponding lo the first leller of the word "five", the word ''five" 
will l.n.: c11ll:1cd. Iut.1.:n:stingly, by saylng "fiv'' and pressing the key 8105 c()rresponding to 
the digit "5", the digit "five" will be entered. By saying a word having two different output 
symbols, and using key presses, the us1..:r intention is clarified. Thi:s i:s om: of tht: 
:-;hu1 !coming:; of lhl: d11.la c111r y by t.he speech alone wherein the user intention may nor, be 
considcrcd by th.: voice/speech recognition system Also for example, to a same digit, more 
than one speeches may he assigned. For example, to the digit "4", two speeches, "four", 
and "forty", may be assigned. A user may produce the number "45", by either saying 
"four", "five" while pressing the corresponding keys, or he may s,1y "forty five" while 
pressing the s1:1mr.: keys. Also whi.;n a user presses tlw key 8 f06 and s1:1ys "seven", th!.-! digit 
"7" will be inpullcd. TJ1is is ul:ctnm: tu c11le1 the wu1d "scv1,;u", till.: Ll!:lL:1 may p1ess the key 
8106, a11d say "se". IIc then may press the kcyB IO I and say ·vcn". 

. . 

In oth'er languages ~uch as French, wl;~rein the speech of the digit "7", comprises one • 
sylll:lblc, for disambiguation purpose, a custom made speech having lwu syllables may be 
assigned lo the d1tut11.:lt:1 sci ":sqJl". Fu1 1.:x.11111pk, Liu..: 1-vu1d ":,mplo'' 11my be u1ealed by a 
user and added to the dictio11ary of the word. This word may be pointed to the wMd ··sept'' 
in the dictionary. When ,t user enters the wo,d •·seplo'' (at:cording lo the current • 

• ernbodiment ofthc_invcntion) the system will find said i:vord in the dictionary of the words 
of llm systt::m. lnsle.ad uf inpulling/uulpuUing said wo1d, l.111.: system will input/output the 
word pointed by the _word "septo", Said word is the word "sept". The created symbols 
pointing tu lh1.: wurds of the dictio11a.ry darn base rnay be arranged in a separate dt1tabasc 
It must be noted that the sub-speech-level data entry system of the invention is based on the 
rei;ognilion oflht', spe1.::cl1 ufal kast part ul' a wu1d (c.M,. ~ub spc0d1 uCa w01d). Considering 
that many words in c1ne or more languages may havt: com\1-iun sub-speeches, by slightly 
modifying/adding phoneme sets and assign the corresponding characters to said phoneme 
sets, a multi-lingual data cntry syst<.:n) may bcwmc ttvailablc. Fur example, many 
lan~uagc:s !:luch as Engli:sh, G1.:1 ,narr, Arnl,ie. Hd11 L:w, a,,J even Chinese lt1ngut1ge:s, mtty 
comprise words having portions/syllables with similar pronunc:.iation. 

It is un<.lerslood thal a user may ,tdd m:w st1111da1 d tH cu slum-made words and 
corresponding speech to the dictionary databalie nfthe system. accordingly, the system may 
produce corresponding key press _values and speech models and add to corresponding 
U!:llctllliSCS. 

As mentioned before, tn enter a word, a user may press a key corresponding to the first 
character/letter of a fir.st pmtiun of a wunJ and .speak (the phlmtmtes of) said portions. If 
said word is spoken in more than one portions, the user may repeat this p1\1cedure fi.1r each 
of the remaining portions of said word, 



According to one 1,;mliudirnent of the invention, when the user presses a key corresponding 
to the first letter or a por'lion (suc.:.h as a syllable) of a word and speaks said portion, the 
voice/speech recognit.i1.>u system hears said user's spetlch and tries to match at least a 
portion (preferably, at least. tfa: b1,;ginning portion) of said speet.:h to the phoneme sels 
assigned to said kl..:y. The best matched phoneme sets are selected and the wrresponding 
character sets will be selected by the llY!it.em. Allm entering the entire word by repeating 
the same procedure fnr each portion (e.g. syllable) of said word, one or more character st!ts 
for each portion (e.g. syllable) of said word may be sdt!cted, respectively. The system now, 
may lmve one or more character set::; !hr each ponion (syllahle) of a word wherein each 
cha..rHcter set may comprise at least part of the (prcfernbly, the beginning) characters of said 
syllables. The system then, will t1y tu match each of said characters sets to the (e.g. 
beginning) characters ufthe corresponding syllables oftbe words of a dictionary of the 
words data base of the system. Tht~ best rnald1ed word(s) will be selected. ln many cases 
only one word of the. dictionary will bt: :sdcctt:d. Said word will be inputted/ourptrtled. If 
more than one word available is selet.:ted, said words may be presented to the user (cg. ill a 
list prinlc::d at the display) and the user may selcc;l une of them by for example pressing a 
"selec.:t" key. 

Por example, by using the tublt! ol'the fig. 85, to elller I.he word "uying" (e.g. phonemes 
"tri'-ing), the user may first prt!ss.the key RJ()j and say "tr"i''. The system matches the user's 
speech to the corresponding plwm:mc set assigned to 1J1c key 8101 and selects the 
correspom.ling t.:haracter sets (e.g. in this example, ''try", "tri"). The user thetl presses the 
ktly 8 JOJ corresponding to the character ''i" and says ''ing" ln this case, the systern 
matches the beginning of the user's speech lo the phoneme set "in" assigned 10 the key 
8103 ( e.g. phoneme set ''.ingn does not exist in the exemplary data base, thcrelbrn it is not 
assigned to ::mid key) and selects the corresponding character set "in". The user now has . 
finished to enter the word and he enters an endpoint ( e g end of the word) symbol such as 

• prn:ssing 11 space key or pressing any ke_y withi.1ul speaki11g (c.g: pressing a key and not 
speaki11g may be assigned to characters such as punctuation marks, PC iimctions, etc. This 
matter has alreftdy been explained iu the:: PCT applications that have already been filed by-. 
this invcll!ol'). The system now ma.y create different groups of characters each comprising 
possible characters of at lcc1st pall of the heginning clmraeters of each syllable of the 
desired word. • • • 

In this c:x.i-unplt1, ! wo group of characters may be created. Said groups of characters arc: 
"tri - in" • • 

and; 
"try- in" 

Only the second group of character,5 (e g. ''try in'') corresponds to an existing worJ in the 
English dictinnary whcrdu said word comprises the letteri;; "uy" at the beginning or its first 
syllHble, and also comprises lht: letters "in" at the beginning of another ("e.g. second) 
syllable of said word. Said w(1rd is t.h1,; wur<l ·'tryii1g". 
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In Lhis system the quantity ufphom:rne sels/speech models necessary for recognition of 
many cntire words may dramatically be reduced. On the other hand the number ofthc sets 
of dH1rncl<.:r representing said phoneme sets may be augmented but will nol have a 

significant impact on the amount of memury ni.:l:lkd. 

In many cases only one of said assembled ch,m1ckrs may match a word in the dictionary. 
Said word will bi.: iupullcd/oulpulled. Ir more than one asscmhl y of character sds 
correspond t.o word:; availabk in lhe dictionary, said words may be presented to the user 
( e.g. in a !isl printed at the display) and the user may select one of them hy for example 
pressing a ··sdccl" key. 

As me,,tiuui.:d bd(Jff. th<.: system may select a word according Lo one or more or said 
selected character/phoneme sets corresponding tu spccch/sub-speech of said word. 

In some cases, the system may not consider one or murl: uf said selected 
character/phoneme set:;, l:uu:;idcring that they were erroneously selec.:ted by the systt'm. 
t\lso, acc.:ording lo the needs, the system may consider only part of the characters/phonemes 
of a phoneme/character set selected by the system. I-or example, if the user allen1pts to 
enter the word "demonstrating", in four portions "de-mons-tra-ting", and the system 
erroneously selects the character sets, ''des-month-lra-ting", according lo one recognition 
method ( e.g. comparison of said character/phoneme sels with the words of the dictionary), 
the system may not find a word con·espumling lo assembly of said sets or characters. The 
system then, may nolicL: lhal by considering the letters ··Je'· (e.g. few begging letters) of the 
first st'lected character-set and the ktlu-s ·-111011'" (few begging Icucrs) of the second 
characr.er-::,et. also cumi<lning the third and forth cl1aractcr sets, the intended word may he 
the word "demonstrating". /\lso as needed, the system may add characlers to an assembled 
( of the selected character sets_) chain of characters or delete characters from said chain of 
characters lo match it to a best matching word or the dictionary. For cxamplt:, if the user 
aucmpls to enter the word .. sir-ring", in two portions. and the system erroneously selects 
the eharaclLT sets. "si-ling··, according to a recognition melhod (e.g. comparison of said 
character/phoneme sets with the words otthc dictionary), thi.: system may dccitk that a 
lcller "t" must he added after the letter ·T, within said chain of charai.:tcrs lo match it to the 
word ''silling". In another example, if the user attempts to enter the word "mcc-ling", in 
two purliuns, and the system erroneously selects the character sets, "'meet-Ling", acrnrding 
to a recognition mcthod (e.g. comparison of said charader/phoneme sets with the words of 
the diCLionary), the system may decide that a letter "l" mu5t be deleted alter the letter "e", 
in said clrniu of drnrnctl:rs lo match it to the word "mectii1g'', 

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 of the following portion of said word may pem1it 
betkr recognition accuracy by the system. 

According to one embodiment of the inventiou. fi._1r L:xampk, to phoneme-sets (assigned lo 
a key) terminating with a phoneme such as a vowcL additional phoneme-sets comprising 
said phoneme-set and an additional µhuuunL: such as a consonant at its end may be 
considcrcd and assigned to said key. This may augment the recognition accumi.;y. For 



example, by referring to 1-'ig. 81, when entering th.: word "c,1ming" comprising Lwo 

portions "co-ming". the user may press the keys 8107 say '\:.o''. then he may imrn.:diatcly 

press the key 8108 and say "ming,. Hecausc the tirsl portion of the sub-speech is to(, short. 

if the phom:1m~-set ··com" is JIOl assigned to the same key 8102 wherein the phoneme-sci 

"co" is assigned, while pressing said key and 'laying ··co", it may happen that tht' system 

may misrecognizc the speech of said portion by the user and select an erroneous phuneme­

sct such as '"call". On the other hand if the phoneme-set ·c-om" is abo assigned lo said key, 

the beginning phoneme "m" nfthc portion .. ming" would hl: similar to the ending phoneme 

"m'' of the phoneme-set "com". In this casL: the system may select two phom:mtc-scb ''com­

ming" and their corresponding charat:l(T•Scts, (e.g. '\:orn/comc", and '·ming" as example). 

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

may decide to eliminate om: "m" in one of said assembled charactcr-:si.;t a11d match said 

assemhkd character-set it to the word "comiug" of the dicti011ary database. 

To permit better recognition of the spl'l'd1 pronounced by the users that, in many cases, 

may be natives or non English spoken regions, chanictcr sets assigned to phoneme set:,, 

(such as ··vo" and '"tho'") having ambigu~iusly similar pronunciation, may he as:sigu~:d 10 al I 

of said phoneme :sct~. 

Enlt:ring data such as text through a small keypad ::;i;;verely reduces the data entry spet::d. 

The dala entry syste,ns or Lh.: i11v1::nt]on based 011 pressing a singlt: kl:y for each 

portion/syllabic of a word, while spenking said portion/syllable dramatically augments tbe 

data entry speed. The -:;ystem has also m;my other advantages. One advantage or th1.: :;ystem 

is that the system m(ly recognize (with high accuracy) a wurd by f)l'essing mayhc a single 

key per ,:ach porti\ln (e.g. syllable) or said word. /\nother great advanlag<.; ur th1: :system is 

that the users do 1101 have to worry ahoul mi:;::;pelling/mistyping a word which, particularly, 

in word predictive data entry systems result in misrcrngnitiu11/r1on-rec1"lgnition oJ" an entire 

word. Also another great advantage of the syskm is in that when a user presses the key 

co1Tesponding to the first letter of a portion or a word. he speaks (said portion) during said 

key press. /\t the end of a word, Lh1.: user may enter a default symbol such us a punctuatiu11 

mark (assigned to a key) by pressing said key wiLhout speaking. As mentioned befon;, this 

key press may also be used as the cnd-uf:-thl:-word ~igm1l. For example, a user may enter 

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

lhe key 8107 without speaking. This wi 11 in fom1 that the entry of the: word is crnkd and the 

symhnl "," must be added at the end or said word. The final input/output will he thC' 

character sd ''hi.". 

The data cmry system tlcscrit,ctl i11 tllis i11vt'11Lirn1 i:-. a tk:1ivmi<.m vl'tfo;; u.ita c11tiy "J~tcm:, 

described in the PCTs and US provisimrnl applic,ttions filed by thi!i inventor. The 

combinations of" a dmrneti.:r by character data t~ntry system providing a full PC k<.;ybl1,ud 

function as dc~cribcd in the previous applications and a word/portion-of-a-word level data 

entry system as descrihcd in said PCT application and hl~rc in this application will provide 

a complete fast, easy and natural data entry in mnhilc (and even in fix) environments 

pcrmining quick data entry through keyboards having n.:duced number of keys ( e.g. 

keypads) ~,r ::;rnall electronic devices. 



As mentioned before, Lhe data entry system of the invcntiu11 may use any keyboard such 

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

a symbol on a kt:y of a keyboard may be entered by 1.m;:~sing said key without speaking. 

The data entry system or the invent10n may optimistically fum.:tion with a keyboard such 

as a standard PC keyboard wherein a single symbol is assigned Lo a pnxk:fiued pressing 

action on one or more keys. As is known by peopk u:;i11g cnmputc,r kcybo,irds such as th1.: 

one shown in Fig. 90. for example. by pressing a key ')001 or a PC keyboard 9000. the 

lt:tlcr ';b'' may be entered. Also for example, hy pressing, simultanL:ously, the shitt key 

9002 and the kt:y 9003. the symbol '·fl" may he c11tc:rcd. 

Hy combining the data entry system of the invention with :;ui.;h a keyboard, on one hand a 

user may use said keyboard as usual by pressing the: keys corresponding ll1e desired data 

without speaking said data (this permits ID r:nlLT :;;ingle lt:ttcrs, punctuation eharaL'.LL:rs, 

numbers. commands, el<.: .. without speaking). and on the other hm1d, said user may cnkr a 

desired data (e g. word:'part-ot~a-word) hy spcaki11g :-aid data and pressing (prelernhly 

simultaneow;ly) the corresponding key(s). For example, by using a kcybuard such as a 
J. •'\..• J.11.•;,•1,:o, 0:- _ ...... 1.o.t ..,..,.,1,..,..,. \Jr,,••· 1 • •• •· ·•••••··•·•' .--- - • • •• ·•- --- • •:. ;- -· •• ·•' • .,.,.,._,' --~•• ._.,., ••• •.~ •• _ • .,. •,•.•,-.••..,, • ,o •-..•.-h I'-'""-.: 

Tc, ,;;nk.,- th<: wordhyll11hle "ht1t1d", th., LU:.,T n,,,y p1·css the key 9001 ,u1d (pr.,..tPr;ihly. 

simullanr:ousl)') s;-1y "'hand''. Without the necessity of additional mtmip,ilatinn for 

changing modes, Lhis_ on one hand permits the user lo work with (lie keyboard a:s u:;m1l, 

and on the other hand enables said user to enter a mano such as a word/pitrt-uHhe-word 

by speaking smd rnacro and (preferably, simultaneously) pressing lhc rnrrc:;µu11Jing nne 

or more key. 

As mentioned bcfore, the corn hi nations of a d1araetcr by character data cntty system 

providing a f'ull PC keyboard runction as described in the previous applications and ,1 

word/po1iinn-of-a-word level data entry sysiern as <k:scribed in said l'CT applii:ation and 

here in this applieation will provide a complete fi.tSt, easy and natural data entry sys1em. 

Speech of a word may be comprised of one or lllOTL'. sub-speeches alsu corresponding lo 

single characters. For example, by rcforriug to hg. 81, when a user presses lhr: kl;y 8102 

of the keypad 8100 and says "h'\ said dma en lend. may correspond to the k:Lti.:r .. b", the 

word '"be'', and the word ··bee··. According LO one c:mbodimenl. lhc sy:;tnn may assign 

the highest priority LO the drnr;Kter level data. i.:uri,idering ( e.g. i11 this example, lhe Idler 

"b") as the tirsl choice to evenlually being inpuued.'prcsentcd to the user. If lhis is uot 

what the user mtr:ndcd to enter, hr: thi.:u may either co11ti1rne to enler the rest of 1hr: Wl•rd, 

(;haracter by charar:ter, or he, for exarnpk, may press an end key to finish the entry or 

said word and then for example, manipulate ,1 sr:kd-key h) navigate between the other 

choices (e.g. '·be", and ·'hec'·. in this example) and select the one he Jcsirn. 

According to this method, also for example, while entering a word/drni11-ot~charactcrs 

starting with a sub-speech co1i-espondi11g lu a single clrnractcr and ah;o eventually 

corresponding to the speech of' a word/part-nl~,1-word assigned to said key. said dwrncter 

may be given the highest priority and eventually being printed on the display of a 

corresponding device. even before the cnd-of~the-word signal is inpulled hy the user. If 

the next part-ol~Lhe-spcccl1'sub-speech cnll:rr:lL 1Hil)' still corrcspond/also-conr:spo11d tu a 



single letter, this procedure may be repeated. lf an end-of-the-word signal such as a space 

key occurs, said chain or characters may be given the highest priority mid .may rcmuiu on 

the display. Proceeding lo a next t,1.-;k, such as emering the next word, will be considcn:d 

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

entered also corresponds to one or more words 111,nchcd by the system, said words may 

also be available/presented to the user. lf said printed chaiJI of;:;ingk characters is nol 

what the user intended to enter, the user may. for example, us1..: a s1,;]c;1,;t key to navig,1te 

bctwccn said words and ;:;elect the one he desiri.:.-s. 

With continuous description or this cmbodimrnt of the invention, if une of the data 

(speech/part-of-the-speech and/or key press) entered during entering a wonVpart-ol~a­

word, docs nol correspond to a single character and at the end-of-thc-w1..nd signal has 

been inputted, then said displayed characters may be erased and insti.:ad, the word 

(corresponding to st1id data) with highest priority may be presented to the user. Ir the 

same data entncd also corresponds to more words, said words may also be prescnll..:d ll> 

the user, if he desires. In this case. the user may, for example, usL: a :;t;:lect key to m1vig,1k 

between said wurd:; and select the word he <.ksin.::;. 

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

there may notice that in English language then: arc no words with more tlmu one syllabic 

wherein the speech of al I of said syllables alsll correspond Lo single letters on the 

l:urrespnnding keys. 

There are several one-syllahli.: words wlrn;h correspond to a diaral..'Lcr on a corresponding 

key (e.g. "h, he, bee", or ''t, tea, tee"). As mentioned. in those cases, said single letters 

may be given the highest priodty. 

J\ccordh1g to the ttbuv1.:-mentio11cd principles. for nampk: 
to enter "b", the user pn:sses the key 8102 and says "b ., 

to enter ··omx", the user presses the conespondiug ki.:y-s while pronouncing thi: 

ci:11Tespnnding letters 
lo enter "bmx95", the user presses Lhe corr1..:spomling keys and prn11om1ces the 

corresponding drnnti.'.ll:rs 

lo enter the word '·before'', the user eitht:r prl·ss1:~ the corresponding keys while 

prnnollncing lhe corrcspomliJ1g letters (L:.g. character by charactl'..r data eutry ), u, 

for example. he l'irst pr(:sses the key 8102 and (preferably. simultaneously) says 

··be'' and then hL: presses the key 81 ULJ and says "'for··. At the end h1,; 1.:uters an end­

of•tbe-word signal S\lch as pressing t1 :;pace key (e.g. word/ponion-of-a-word data 

entry system). 

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

entry of the invention with the \Vord/part-oi'-thc-word data entry system of the invention, 

without switching belwern differi.:ll1 mndes. 

The data entry system of the invention is a compl~~te data entry system enabling a user at 

any moment t.o either enter arbitrary chain 1..11" diaiacters comprising symbols such as 



letter:,, numher5, punc.tuat.i\m characters, (I'('.) comnrnnds, or enter won.is existing in a 

dictionary dat11ha.-:;e 

According to one embodiment of the invcntitm, the ctmrncter-s(~ts (corresponding to the 

::,pccch of a wnrd/p<1rt•ol~a-word) selected by the systL~m may bt'. prescnw<l 10 the user 

before t.hl· procedur,: o/'assembl:y and cor.nparison \\ilh the word ol'thc diclionan, 

datahai-c i::; stancd. For examplt:, <1ftcr each entry ol" a portion of a word, the char~1ct(~r-sets 

corresponding to said ,:Hti.:rL:J data may immcdiatL·ly he presc.::nted to the user, The 

advantage of this metlu.>d i:; in that immcJiately ;11\1..:r entering tt portion or a word. th1..: 

uscl' 111ay vcri I} if said portinri uf the word was m1srecogni1.ed by th1..: system. In this cas1..: 

the u~cr may em::;1;: ~uid ponion and n;peat (Or iJ'nt'cessary, enter said portion, c.haractcr 

by charn<.:tcr) said ta1lry unti I the correct characters corresponding to said. portion are 

entered. Instead ul" ,:ntsing one by one the characters corresponding to w1 entered portion 

of a worJ, a key permitting to i:rasc the entire clmrncters corresponding to said portion 

may be provided, Al:cording to one cn,bodimcnt ol'the invention, a san1c key may be 

used ll> crnsc an entire won.I and/or a portion of a word. For exampk, a single pn.,ss on 

said k(;y may re~ult tlii: ,:rasing an entered portion of a word (e.g. a cursor situated 

immediately ,tiler said portion by the systcm/usi.:r mdi<.:mcs the system that said portion 

will be dclch.:d}. Also li..11 cx1m1pk. a double press on sak1 key may result in erasing all or 
the portions cnte1 ed lur !;aid word (e.g. a cursor ma:,- be sitttall'.<l immediately after the th1.: 

portio11s to be deleted to informs Lhe system that all portions or a word :,ituated before 

::,aid cur:,;or must he deleted}. 

It may h:.tppen that a user desires to enter a chuin o!" characters such as ''systcmXFVi'' 

comprising entire wl>rd(s) am.I single charac.tcr(s). 

According lo nne ernbodi1111..:n\, alkr each eml'y of the daia corresponding to a portion or 

said d1ai11 or characters or at th('. 1..:nd or 1he entry or said entire chain of characters. the 

syskm may m.:ogni1.e that there is no word in the dictionary that corresponds to the 

selected clrnrni.:tcr-sds corresponding to 1..:a1.:.h po1iion of the wnnl In other hand the 

system may rccogniz-: that the assembly or some or 'lequcntial selecteti character-sets, 

cnrresp(11Kl ll> a wurtl in the dictionary database while the others L:mTespond to single 

characters. In this eas1..:. the system will form an oulptl\ comprising or said characters and 

words in a single chain of charnctcrs. In Lhe example above. the word ··systcmXR5'' may 
be c11tcrcd in five plHlious, "sys-ll.:m-x-h-5'". 

For cxarnpk, by u~ing a tdcphone keypad sud1 a:- thl' one shown in fig. 81, the selected 

characll,r-sets corresponding to the h,y press and ,f)C'.('.Ch of each poriion may be as 

follow: 

porlic.m 
character-set 

sys 
,:;is/sys 

lel1l 

lcrn/lhemel 
.\ 

X 

b 
b/be/bce 

Al\er assembly/comparing said portions \Vith the words of a dictionary, the system may 

recognize that there ism, word in I.he database: matching the assemblies or said selected 

charactcr-sds. Thrn the :-:yslem m11y recogni:t.~' that there "ii e llll one hanJ some po1iions 



corr.isponding to a single character, and on the otlll.T h,mds a single character-set or 
combination of successive otfo.;r purlions correspond to the word(s) in ::;aid database. Tht: 
sys11:rn lht-!n inp111-./n11rr,11t.~ ~!'Iii! ""mhin~ti,,n In our exmnpl,_•, Lh., ")'i;te1111nay rccogni""' 
that the assembly of a fir:sl and a sceoml character-set "sys" and '"tern .. , matches th.i word 
"system". The third and fifth character-sets correspond to the lellt!r "x." and the numher 
"5" respl!ctively. The forth portion may corr.ispcmd either to the letter "b", or to the 
words ''he" and "bee". 

The system may present to the user the following choices according their priority: 
''systcmxb5" 
"systcmxbc.:5" 
"systcmxht:e5" 

It is understood that for easing the recognition procedure of chain or l!haracters 
comprising single characters and all eutin.: wurd, the user may signal the starl/end of said 
words/characters in said chain by a predeti11cd sigm1l :such as pressing a prcdcfinul key. 

According to one embodiment oftlu.: invention, a word being divided into more than one 
portions for being inputted, may pn.:forably, he divided in a manner thal, when possible, 
the spct:t:h of said portions sta11 with a vowel. For example, the word ··merchandizc" may 
be divided in portions '"merch-and-izc". /\lso for example, th1.: word ··manipulate" may be 
divided into "man-ip-ul-ate''. 

Al:so for bctlt:r results, the seleded character-sets corresponding tn a phum;mc-sct 
corresponding to the speech of a portion nf a word may t:unsider the corresponding 
phoneme-sets when said character-sets arc compared with the wor<l:s of the dictionary 
database. For example, in English language, the corresponding eharndcr-st:ts f<.ir the 
phoneme-set "ar" may be character-sets such as "air", "ar", and "arc". The corresponding 
c.;harm:ler :;eti, for the phoneme-set '·'11r" lllfl)' be "'urc", and "ar". In this example, both 
phoneme-sets have similar character-sets. ··arc", and ··ar". In case of misrecognition of 
the input, the syslem may altempt for a disambiguation or correction procedure. Knowing 
to which phoneme•set a character-set is related, may help the system to bcltcr proceed to 
said procedure. For example, if the user iull,;ml:; to cnler the word "ar", and the system 
erroneously recognizes said speech as "ab" (e.g. no meaning in this example). Relating 
character-sets for said erroneously recogni ✓-:ed phuncmc-sel may he character-sets such as 
"abc", "ab". Hy con~idering said phoneme 0 sct, the system will he directed towards the 
words such as "aim'', "ail", "air". etc. (e.g. relating lo the phoneme ·\1"), rather than the 
wonb :sud1 ,ts ''an", ··am" (e.g. rch1ting lo tht: phoneme "a"). 

A:s nu;utioned before, phuneml! :Sl!l:S reprcsl!nling more than one syllable of a word may 
also be corn,idered and assigned to a key. Abo as mentioned before, an entire word m,ty 
be entered hy speaking it and simultaneou;;ly prc;s:;ing a key corresponding to the first 
phoncmc/charm:.lt:r of said word. I •:ven a chain of words may be assigt1~d to a key. It may 
happen that the system does not recognize a phoneme-ser (e.g. :sub-:spcech), of a word 
having more than one sub-speech (.i-g. syllable). In this case, two or more consecutive 
sub-speeches (e.g. syllabics) of said word may be assigned to a key. Referring to fig. 81, 
for cxampli.:, the wurd '\la-ta" (-:.g. wherein for example, the system misrecognises the 



phoneme-set ''ta"), may be assigned lo the key 8109. To enter said word, the user may 
press the kl.:y 8109 and say ''data"'_ 

Press and :speak data entry system of the invention permit:; tu enter words, therefore an 
end-of-the-word pwcedun; may autumatieally or manually being m,magcd by the system 
or by the user, respectively. 

As ck:;cribnl bdi..1rL". there are two kinds or words being entered; 
Words being entered in one portion by a single sub-speech/speech (e.g. words 
h,-iving one syllabic) combined with the corresponding key pn:ss(es) 
Words being divided into more than one portion (e.g. words having more than one 
syllabk, or won.ls lmving one syllable but comprising multiple consecutive 
consonants or vowels) and being enti.:red by sub-speech/speech corresponding to 
each portion combined with the corresponding kl.:y pre:;s(i.:s) for each portion 

According to 0111.: unbodimcnt or the invention, when an entire word corn:spon<ling to an 
existing word in a database of the words of a language is entered and the user enters an 
end-of-the-word signal such as pressing an "1-:nd-nf-a-Word" key, tfo.;n saitl word will 
wmidi.;r the result or :mid Jala cnllTcd for heing inpulled/oulputted. According to 
pn.:ddim;d system design/mode, thl: system may ellnsidcr to add or not to add a charw.:tcr 
such as a space charactel' at the end nfsaid result. ll"the system or lh1.: user, not cnkr a 
symbol sueh as a space characler or un enter-lunclion afler said word, the next entered 
word/eharacter will he allachcd to the cnd of said word. 

Example: 
"FOR" followed by an "End-of-the•Word" key (no spacing), results "FOR" 

According to another embodiment of the inventinn. when an entire wol'd corresponding 
to -111 c.xisling word in ,t dalab,tsc of the word:-; of a language is entered and the user enters 
additional symbols such as ,ti ka:;l a :;pm;e charm;tcr, al least a puneluation mark, or al 
kasl an '\:nler" foni.:Liou al thi.: i.:ud of said word, then said word ,md said additiomtl 
symbols an: i.:ntcred. 

Examples: 
"FOi{" fiillowed hy an··" results "FOR,. 
'TOR" followed by a ··," results ··FOR," 
'"FOR" followed by an··." results .. ,,01c· 

Aeeording lo one embodiment of the invention, when tt user enters a word corresponding 
to an existing word in a dictionary database or the words or a language and Lht:n said user 
enters a next word (without cnlning an rnd-ol'..thi.:-word signal such as a spaee character 
between said two eonscculiw words) also corresponding lo an existing word in the 
dictionary, but the a:;:sc:mbly of :mid two words doc:; not com:~pond lo a word in a 
dictionary of words database, then the system will automatically add a space character 
between said two words. 

Example: ·'FOR" followed hy "SOMF'" results "·FOR SOME" 



According lo om.: embodiment ofthe inventinn, when a user enters a word corresponding 
to an existing word in a dictionary database of the words ufa language and thcn said user 
enters a next word (without entering an cnd-of-thc-wonl signal such as a space dmractcr 
bclwccn said two euns1.:cutive words) ab1.1 com.:spum.liug to au existing word in the 
dictionary, and lht: asst:mbly of said two words abo com::spond lo a word in a dictionary 
uf words database, then lh~: :system may present two dwice:, 10 !he t1si.:r. A 1irsl chuil'c 
may be the assembly of said two words (without a space character between them), and 
the second choice will he said two words comprising one (or more) space charactel' 
between them. According to factor;; such as prcdcJin~:d sysl1.:m design, meaning of 
assembled and scparnt,: mcaning or said ¼ords, phrnsc concept, etc .. the syslt.:m ma) giv~: 
may a highi.:r pri1.1rity to ow:: of s,iid choices and mily print it on the display of the 
com.;sponding tkvi1.:1.: for user confirmation. The user. then, will decide which one tLi 

select. Fur i.:xaruple, proceeding to the entry of the next word/character will inform the 
u.scr thi:tl lhc first choice was confirmed. 

Example 1: 
"FOR" followed by ''GIVI.:'' may result a first choice 
"FOR" ti..)!lowed by ''GIVI·:·' may result a second choice 

"l-"OIH.i-1 VE" 
"FOi{ CilVE" 

Examph: 2: 
"WORK" followed by "MAN" may result 
"WORK" follow1::d by ·'MAN" also may result 

"WORKMAN" 
"WORKMAN" 

The abLwe-mentioned procedure may be repeated for the following word(s) also 
corresponding to the same principk::;. 

Example: 
"WORKMAN" followed by "SHIP" may results ··WORKMANSI !IP" 
"WORKMAN" followed by ''Sll!P" m,1y also re~ult ·"WORKMAN SI Ill'" 

Aci.:or<ling lo unc cmbudiment of the invention. when a first word corresponding to an 
existing word i11 a database of the words ol'a language is cntrn.:<l an<l the. usL:r cnlcrs a 
nc.xl word/portion-of-a-word to the end of' said lirsl word (with nu ::;paci.:: charactt:r 
between them) and said next word/portion does not com;:,ponds lo ,m i;xisting word in 
th<.: <lictiuaary, bu! said next word/po1tion ,tssembled with said first word corresponds to a 
word in the dictionary, Lhen the system will automatic.ally at1ad1 said first word aml o:aid 
second word/pmtion lo proviJi.: a singk: word. 

Example: 
"FOR" fi.1llow~d hy "'CTNCi" results '·rORCINCi'' 
"FOIWIVE" followed by "NESS'' results "FORGIVENJ.'.:SS" 

Jl'");"., 
lj,.,j!,. 



i\.c1,;urdi..11g tu <,me;: c;:rnhodiment oftlK invention, wh<.:n ,1 first entered word/p011io11-of-a­
word does not exist in a databasi..: uf thr.-: wl,itb of a language and the user enters a next 
word/poLion-of-a-worcl, the system will assemble said first ,md next port.ions and 
cornparcs said t1ssc.;mbly with the words in a dictionary, If said ass1:rnbly corresponds to a 
word in said dictionary, tben the system sdccts said word and eventually presents it to tht' 
i1scr for confirmation. 

Exampk: 
"SYS" followi:d by "Tl::M'. results "SYSTFI\II" 

It is understood, thal fur bc.;Llc.;r rr:sults, also fi)r reducing the ambiguity, automatic cnd-of­
the-word procedure may be combined with user intervention. l•or· example, pressing a 
space key at Lhe end ol a portion, may iufurm the;: •\r,t.em that said pnr1ion must be 
assembled with at least one portion pr1:1:eding it. Thi; Sy$tem may also place a spm:e 
character at the end of said ,1:.;~cmhkd wnrd 

Example 1: without user intervention, the following situation may occur: 
«FOR" followed by .. GIVE" may result a first choice, ''FOROIVE" 
"FOR" followed by ·'GIVE" may result. also u second choice.. ·"FOR (r!VE" 

Example 2: with user inkTvl:ntion, the li_1llowing situation may occur: 
.. FOR" fulluwcd by ·'GIVE" followed··" may result one choice, ·'FOR<rlVE " 

Entering tlK~ system into a manual/semi-auLomatic/aulomatic rnd-of-thc-word 
mode/procedure may he oplionaL A user rnay inform lhl: system by a rm;ans such as a 
mulh: button for entering into said procedure or exiting from it. This is because in ma11y 
cases the user may prefer to manually han<lk th<.: cn<l-of-Lhc-word issuL~s. 

As mentioned in a previou~ embodiment, the user may desire to, arbitrary, enter one or 
more words within a chain of characters. This matter has already bcc11 described in l)llC of 
the previous cmbodimL:nls of th<: invention. 

According lo on<.: cmbodirm:nl of lh<.: inv.,;uliuu. th<.: systi.:rn may pri.:si.:ut tu tl1i.: usi.:r, thi.: 
current entered word/potion-ot:.a word (e.g. i111medi,1tely) after its entry (e.g. speech and 
c.;um.::;pumliHg key press) and before an "end-of-the-word" signal has been inputted. This 
will be a dynamic recognition processing. TIK sysl<.:m may match said portion with th1.: 
words of the dictionary, relate said portion to pn.:viuus wL1n.ls/porlions·uf•words, uirn:nt 
phrase conlext, etc., Lo <li.:cidc which output Lu prcsi..:al tu thi.: usn. Thi.: sysli..:rn may abu, 
simply present said po1ti()n. as-it-is. to the user. This p1'0ccdurc may also enable the user 
to enter words wiLhoul spadng bi.:twl:cn Lhcrn. For cxampk, aikr ,1 sdc.;ct1.:d r<.:sull (L'..g, 

word) presented to the user h,1s bcL:n si:kcll:d by him. the user niay proceed to entering 



the following word/potion-of-a-word without adding a space character between said first 
word and said follnwing word/portiou-uk1 word. Th<: syslem will attach said two words. 

Exampk: 
'"PRESS'' followed by "SPEAK" results ··PRESSSl'l-:AK" 

In additional Lo slandar<l wmds in a dictionary, the word database of the system may also 
comprise abbreviations, words cnmprising spci.:ial dii.trni.:Li.:rs (e.g. "it's"), etc. 

Reforring lo Fig. 81, f'or example, when a user prcssC's the key 81 In and says "its", the 
system may select the words, ''its", and ·'it's'' assigned to said key and said (portion ot) 
speech. The system may either itself select 011c of said words (e.g. a<.:<.:onling to phrase 
co11ccr,t, pl'cvious word. etc.) as the final sekc1ior1 u, ii may prcscnl said selected words 
to the user for final s<:kction by him. Tn Lhis rn~e the system, for example, may print the 
word with highest priority (e.g. "its") al Lhe display of the corresponding device. I fth.is is 
what the user desired to enter, then the user may use a preddiw..:d conlirmalion means 
such as pressing a prcdclined key or proceeding to enlc'riug the fi.illowing data (e.g. text). 
Procccdiug to entering Lhi.: following dala (e.g. text) may be considered by the system as 
the rnnfirmation oflhe acceptance of the current proposed word. If said printed/proposed 
word is not what the user intended to enr.e,, tl11;11 thi.: usn may :;i.:kd Lhe other selected 
words (<.:.g. ''it's'') by a selecting means provided within the sysli.:m. 



A Method of Configuration of Symbols on a Keypad 
OilTercnt methods of configuration of symbols havi.: b,:1:11 proposed in prior pali..:nl 
applications tiled by this inventor. Fig X7 shows a method of assignrm:ut uf symbnls to the 
key1'i nf ii keypad 8700. 

As before, Letlers a-z, and digits 0-9 are positioned on their standard position uu a 
telephone-type. keypad and may be inpulled hy pressing the corresponding key while 
speaking them. 

Also as hefon:, many pu11cluation characters and functions are assigned lo the keys of ~u.id 
keypad .rnd may be inpullt·d by pressing (or douhle pn:ssing) the corresponding keys 
without speaking them. 

ln this configuration, some oft.he pum;tuation marks such as·' t" sign, which arc naturally 
spoken hy the users, arc assigned to some keys and may be inputted hy pressing a the 
corresponding key and spe,1king them. 

Also according to this mTangi..:mi..:111 :sorne symbols such as the"-·· :;ign 8702, which may 
have difterem meaning and according lo a context, may be 1m111ounced or not pronoum:r.:d 
according to the context of the data. arc positioned in a key. in two locations. They are once 
grouped with the symbols requiring spr.:akiug while entering them. and also grouped with 
the symbols who should nol he spoken while entering thcn·1. To a symbol requiring speech, 
mon: than one speech may be assigur.:d acc.urding 10 the context or the data. For example, 
the sign··--- 8702 assigned lo the key 8703, may be inputted in different ways. 

A user may press the key X70.1 and say "minus" 
/\ user may pre;:,.-. the key 8703 and say "dash'. 
A user Illa) press the k.c;y 8703 without speaking. 

Thus, while there have hel'.n shown and described and pointed out fundamental 

novel foature:s uflhe invention as applied to alternative emho<limcnls thncuf, it will be 

undersrood that various omissions and substitutions aud i..:hauge:s iu the form and details 

of the disclosed inventmn may be made by those skilled in lhL: art without di.:parti11g frl)m 

the spirit ol"thc: invention. It is Lht:: intl'.ntion. therefore, to be limited only as indicated by 

the scupc; uf the: claims appended hereto. It is to be understood that Lhc drnwiug:s ,w..: uol 

necessarily dmwn Lo scale, but that they are merely conceptual in nature. for example, 

the features described in this application am! Lhc applications likd before may apply to 

all of the embodiments ot"the invenlion. Also au cmbodirrn::1111.11" 1lie invention may he 

function separately or it may fum:ti1.111 cn,nhined with onc; or more other embodiments of 

the invrnlion. Abo, for example. if the system comprises enough memory ,Uld 

processing capabilities, a phrase recognition syswm rnay be used to select one or said 

selected word according to the crnTesponding phrn:se i.:untcx1. 



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 

IO ( 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/J l/02, at 3:25 p.m. 
Any queslions? 
Cal/ me at 
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Hi, 

See you on 09/J /102, at 3:25 p.m. 
Any questions ? 
Call me at: 

(516) 773-3070 
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S'ee you 011 09/J 1102, at 3:25 p.m. 
Any questions ? 
Ca// me at: 

(5 I 6) 773-3070 
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