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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 

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

method facilitates the use of such a keypad. 

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

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

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

15 them. Said interactions may be such as: 

20 

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

finger recognition system) 

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

presses with short time interval) on a key. 

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

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

or a longer time pressing of a key etc ... 
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To each of said interactions or to any combination of them with the keys 

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

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

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

5 presses the key 101, the symbols "DEF3 ."maybe selected. In the same example, 

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

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

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

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

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

keypad. For example, a slight press ( or a touch) on the key 10 I, could select the 

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

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

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

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

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

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

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

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

20 recognition systems is used. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

key I 02 heavily and swipe his finger towards a desired symbol. 

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

keypad having keys responding to a sing1e type of interaction with said keys (e.g. 

a standard telephone keypad having push-buttons). As shown in Fig. 2, a keypad • 
20 200 having keys responding to a single interaction with said keys. When a user 

presses a key aII of the symbols on said key are candidated by the system. For 

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

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

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

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

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

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

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

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

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

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

IO 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 corresponding keys. Therefor, for faster and easier data entry, they preferably 

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

b) A second subgroup not using voice/speech 

5 
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At least part of the other symbols (e.g. punctuation, functions, etc.) which 

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

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

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

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

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

top side of the keys. 

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

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

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

preferable to not to speak them. 

15 

At least a second group assigned to at least a second tvpe 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 s~lected by only said interaction with 

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

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

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

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

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

Io not to speak them. 

d) At )east a fourth subgroup using voice/speech 

A fourth subgroup comprising at least part of remaining symbols may also 

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

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

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

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

in different manners such as: 

20 - the symbols being selected by naturally pronouncing their appellation 

- the symbols being selected by naturally speaking their position relative 

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

"<", ">" in this example, said symbols do not belong to said second type 

7 
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of interaction, this is only an example), by saying for example, "left, right, 

open, close, etc." 

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

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

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

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

other speech such a pronouncing them. 

e) Others 

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

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

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

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

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

15 etc. 

More considerations to enhance the keypad and the use of it 

Because Digits 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 O on the key 313) used in 

8 
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said configuration. Thus for better use of said keys, some easy and natural to 

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

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

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

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

said key 311 and say for example, "right" or "close". This is a quick, and more 

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

symbols on said keys 311-314, assigned to said first type of interaction does not 

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

IO similar degree of accuracy as for the other keys. 

15 

Also, some symbols may be used in both modes (interactions with the 

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

on a single key or on different keys) and be assigned to a first and/or to a second 

type of interaction with corresponding key(s). 

Fig.3, illustrates a preferred embodiment of this invention for a computer 

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

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

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

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

20 follow: 

Model 
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First group- Letters A-Z and digits 0-9 are the symbols which are very 

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

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

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

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

on a key, and are selected by speaking them. 

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

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

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

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

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

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

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

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

15 keys. 

Mode2 

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

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

20 double tap) with said keys. 

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

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

10 



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

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

used to have a data entry with high accuracy through a keypad having a limited 
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number of keys. The reducing procedure is made by user natural behaviors, such 

as pressing a key and/or speaking. 

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

symbol (shown on the top side of said keys) requiring voice interaction and 

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

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

interaction with said keys and also requires voice interaction. Said two symbols 

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

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

10 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. 

15 

Additional arrangements may be provided on above-mentioned keypad to 

facilitate its use by a user For example "-"and" " '"'" and "'" or"·" and"·" I " . , - , , , . 

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 corresponding to said interaction 

12 



(including speech if needed) may be selected and repeated until the key is 

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

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

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

5 key. To enter the letter "X" and repeating it, the user may for example, press the 

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

repeated until the user releases said key. 

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

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

IO telephone keypad configuration. 

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

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

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

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

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

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

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

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

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

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

symbol such as " " . 

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

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

l3 
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telephone keypad, additional function keys such as menu key, or on/of key etc., 

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

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

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

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

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

The above-mentioned method of configuration and the examples shown 

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

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

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

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

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

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

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

15 tap on it. 

20 

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

keypads. 

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

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

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

may be inputted. 

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

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

hereafter. 

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

5 used for inputting a desired symbol. 

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

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

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

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

IO them. 

15 

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

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

Correction and Repeating of Svmbols 

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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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 con-esponding means such as 

the key 10 I (fig.I), or 202 (fig.2), having navigation functions, and 

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

proceeds to a correction procedure explained hereafter; 

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

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

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

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

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

position appeIIation 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 if needed, with added speech 3030 and exits 3 I 10. 

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

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

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

before, and exits 3110. 

20 

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

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

possibilities are considered: 

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

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

to it 3080, and proceeds to next step 3090; 
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b) the cursor is situated after the to-be-replaced symbol 3070 ( e.g. the 

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

case the user proceeds to next step 3090; 

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

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

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

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

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

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

If the new selected symbol is yet a non-desired 

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

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

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

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

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

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

speech. 

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

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

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

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

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

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

having closed pronunciation and similar key presses, the recognition system 

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

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

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

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

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

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

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

desired word by character by character entry system such as the one explained 

before. 

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

positioned after said to-be-replaced word. For this purpose and for avoiding the 

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

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

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

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

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

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

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

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

the last word before the cursor. For better result, it is understood that if the to-be-
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replaced word contains a punctuation mark (e.g. "." "?"","etc.), the cursor may 

be replaced after an space after the punctuation mark. This is because in some 

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

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

5 next to said punctuation mark. 

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

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

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

desires for example, to rest during a text entry. Another solution is that after the 

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

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

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

example, navigate said cursor (at least one move to any direction) and bring it 

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

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

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

20 

Repeating a symbol 

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

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

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

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

20 



IO 

without intenuption. After a predefined laps of time, the system recognizes that 

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

user stops pressing said key. 

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

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

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

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

Telephone directory 

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

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

etc.) and if necessary enter more infom1ation such as the said to-be-called party 

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

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

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

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

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

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

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

phone call. 

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

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

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

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

Interactive directories using voice/speech 

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

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

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

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

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

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

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

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

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

15 must re-listen to those choices. 

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

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

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

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

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

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

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

entry system) easily and quickly. 
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15 

Voice mails 

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

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

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

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

through mobile electronic devices such as 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 thr~ugh 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 90 l 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 l 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 of one row of the keys of said keypad. 

Fig. I I 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 

1 O having a limited size. 

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

said multi-sectioned keypad. 

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

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

15 For example, empty (e.g. not containing keys) sections 1202, may be provided 

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

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

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

20 A data entry device having integrated keypad and mouse or point and click 
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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 l318 may function with the integrated mouse of said device 1300 and 

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

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

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

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

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

( click) or double tap ( double click) on a predefined key 1308 of said keypad 
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IO 

(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. 

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 Nom1al 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 1411-14 I 4 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. 13-14. The mouse 1501, is similar to a 

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

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

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

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

integrated on the backside of an electronic device 1500 such as the ones shown in 

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

15 be manipulated, as described, with a user's finger. in this example, preferably as 

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 

IO before, may be integrated in any part of a mobile device. For example, a mouse 

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

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

by fingers explained before. 

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

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

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

contemplation of the present invention. 

20 

External integrated data entry unit 

Also, an external integrated data entry unit comprising a keypad and 

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

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

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

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

computer, a PDA, a camera, a TV, a fax machine, etc. 

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

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

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

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

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

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

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

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

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

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

15 unit may be (wirelessly or by wires) com1ected 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 

1 o 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 I 9 l O of said computer an position it on a desired file 

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

entry screen 1905. By having the display 1905 of said data entry unit 1904 closed 

31 



10 

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 arrow 1909 wherein said arrow is in the center of said 

area or said area is the area at the right, left, top, bottom , etc. of said arrow or any 

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

display of said monitor). 

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

being comrncted 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. 2la-21b show an example of different electronic devices which may 

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

21 b shows a TV 210 I. 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 2 I 03 on the icon 2104 representing a movie or a channel 

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

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

data entry such as internet through TVs or sending massages through TVs, cable 
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TVs, etc. In this case the integrated data entry system of this invention may be 

integrated within for example, the TV's modem 2106. 

Extendable Microphone 

An extendable and /or rotatable microphone may be integrated in 

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

microphone being extended towards a user's mouth. 

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

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

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

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

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

many other instruments are equipped with this different kinds of data entry 

15 system using voice recognition systems. 

20 

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

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

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

speaking. 

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

speak quietly. To not cause misinterpretation of user's voice/speech by a voice 

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

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

user's mouth. 

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

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

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

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

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

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

IO discrete data entry. StiII, another advantage of said microphone is that because of 

15 

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

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

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

carry said microphone separately from said electronic device. 

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

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

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

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

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

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

et.), use a11 of the features such as the enhanced keypad, integrated mouse, and 

the extendable microphone, etc., and in the same time by using his natural 
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habitudes ( e.g. pressing keys of the keypad and in needed, speaking) provide a 

quick, easy, and specially natural data entry. 

One of the most important applications of the extendable microphone is 

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

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

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

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

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

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

IO 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 cel1ular phone or a PDA. As shown, the keypad 

180 l 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 

l O 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 I 800 having a keypad 1801 and a display unit. The mobile phone 

20 is equipped with a pivoting section 1803 with a microphone 1802 installed at its 

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

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

microphone 1802. 

Fig. l 8d, shows a rotating extendable microphone 1810 to permit a user to 

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

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

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

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

being extended/retracted according to each other and to the instrument. They may 

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

IO retracting. 

Figs. l 8e and l 8f, 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 pu11ed out. 

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

and I 8h, 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. l8i, an extendable microphone 

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

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

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

either wirelessiy 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 extendabie microphone, an 

instrument may comprise at least one additional regular microphone, wherein 

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

microphone. 

It must be noted that the extendable member comprising the microphone 

may be manufactured with rigid materials to permit positioning the microphone 

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

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

manufactured by semi rigid or soft materials. 

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

unfolding/folding methods may be used. 
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As described before, the integrated keypad and/or the mouse and/or the 

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

of electronic devices such as a PDA, a remote control of a TV, and a large variety 

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

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

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

said remote control. 

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

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

IO connected to said electronic devices. 

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

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

as the data entry method of this 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 entrv through a land line phone 
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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 muJti-

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

unit and said electronic device may be established. 

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

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

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

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

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

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

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

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

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

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

example, as shown in fig. 23a, a housing 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 having a 

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

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

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 

15 

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 

271\ 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 

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

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

240 I, or being telescopically extended or retracted, or having means to permit it 

being expanded and being retracted by any method. 

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

15 having said extendable display 2400 of this invention, in open position, When 

20 

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

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

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

browsing a web page. 

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

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

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

information on at least part of it's other ( e.g. exterior} side 2505. This is 
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important because in some situations a user may desire to use the display unit 

without expanding it. 

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

2500 of the invention, in open position. 

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

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

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

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

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

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

15 

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

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

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

the user's hand must be free. 

Extendable Camera 

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

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

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

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

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

section 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 

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

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

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

According to one embodiment of the invention, the external pivoting 

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

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

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

being in detached position. The detachable unit 2701 may comprise any one of a 

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

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

45 



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

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

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

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

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

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

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

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

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

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

or USB port, or any ot11er similar connection means available in electronic 

instruments. In this case, the attachment/connecting means may, for example, be 

15 

standard connecting means which plug into corresponding port(s) available 

within the electronic instrument. 

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

external unit may be provided to have either mechanical attaching functionality 

or electrical/electronic connecting functionality or both. As shown in Fig. 27a, for 

example, the external unit 2701 may comprise a pin 2705 fixedly positioned on 

the external unit for mechanically attaching the external unit to the electronic 

20 instrument. The pin may also electrically/electronically connect for example, the 

microphone component 2702 available within the unit 2701 to the electronic 

instrument shown before. In addition to the pin, the external unit may contain 

another connector 2707 such as a USB connector, connected by wire 2708 to for 
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example, a camera 2703 installed within the external unit 2701. In this case, the 

connector 2707 may only electronically/electrically connect the unit 270 I to the 

electronic instrument. 

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

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

attachment and connecting means may comprise two attachment means, such as 

two pins fixedly positioned on the external unit wherein a first pin plugs into a 

first port of the electronic instrument corresponding to for example an external 

microphone, and a second pin plugs into the port corresponding to for example an 

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 extendable microphone and 

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

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

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

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

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

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

be used for these purposes. 

The detachable unit as described permits to add external/perpheral 

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

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

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

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

electronic instrument without obliging the manufacturers of the electronic 

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

The data entry method of this invention may also use other data entry 

means. For example, instead of assigning the symbols to the keys of a keypad, 

said symbols may be assigned to other objects such as the fingers ( or portions of 

the fingers) of a user. Also instead of(or in addition to) voice/speech input, the 

system may recognize the data input by reading (recognizing the movements of) 

15 the lips of the user in combination with/without key presses. The user may press 

a key of the keypad and speak a desired letter among the symbols on said key. By 

recognizing the movements of the user's lips speaking said letter combined with 

said key press, the system may easily recognize and input the intended letter. 

Also as mentioned, example given in method of configuration described 

20 in this application were showed as samples. Variety of different configurations 

and assignment of symbols may be considered depending on data entry unit 

needed. The principle in this the method of configuration is to define different 

group of symbols according to different factors such as frequency of use, natural 
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pronunciation, natural non-pronunciation, etc, and assign them accordingly 

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

speaking ) is assigned to easiest and most natural key interaction ( e.g. a single 

press). This group also includes the highest ranked non-spoken symbols. Then the 

5 second highest priority is assigned to second less easier interaction (e.g. double 

press) and so on. 

With continuous reference to data entry system described before, the 

assignment of symbols to the keys of a keypad may be made in manner to still 

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

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

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

them. As shown, letters having closed pronunciations "c" & "d", 'T' & "k", "rn" 

& "n", "v" & "t", are separated and placed on different keys. This will help the 

speech recognition system to more easily recognize said letters. For example, to 

15 select the letter "c", a user may press the key 2801 and says "c". To select the 

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

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, dramaticaIIy simplifies the 

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

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

a,b,c ............ z). Configuration of symbols on the keypad 2800 is made in a 

manner to keep it as similar as possible to a standard telephone-type keypad. It is 

5 understood that this order may be changed if desired. 

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

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

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

recognition. 

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

more than one image of user's lips at different times during speaking said letter 

may be provided to lip recognition/reading system. 

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

producing and image-recognition processing technology for recognition 

15 purposes. For example, as mentioned before, a camera may be used to receive 

image(s) of user's lips while said user is saying a symbol such as a letter and is 

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

producing and/or image capturing technologies may also be used. For example, 

instead of a camera, a projector and receiver of means such as light or waves may 

20 be used to project said means to the user's lips ( and eventually, face) and 

receives back said means providing a digital image of user's lips (and eventually 

user's face) while said user is saying a symbol such as a Jetter 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 991 I 

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

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

----

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

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

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

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

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

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

that the intended letter is the letter "a". In other example, if the user presses the 

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

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

and says the letter "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 "l". 

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

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

may particularly be used in sectors such as the army, police, or intelligence. 

Hereafter an example of a letter input recognition system through a 

20 telephone-type keypad, according to one embodiment of this invention: 
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ABC key 
A B C 

no pressure lip section pressed upper inside portion of 
the denture section is 

5 slightly pressed 

DEF key 
D E F 

whole inside denture no pressure lip section pressed 

10 section is pressed 

GHikey 
G H 
upper inside portion upper inside of portion no pressure 

15 of the denture section of the denture section 

is strongly pressed is slightly pressed 

JKL key 
J K L 

20 upper inside portion no pressure whole inside denture 

of the denture section section is pressed 

is slightly pressed 

MNOkey 
25 M N 0 

lip section pressed whole inside denture no pressure 
section pressed 

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 pressure whole inside 

45 of denture section portion of the 

is pressed denture is 
pressed 
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15 

20 

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

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

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

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

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

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

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

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

be considered by the above-mentioned system. 

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

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

connected wirelessly, the component may contain a transmitter for transmitting 

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

source for powering its functions, 

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

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

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

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

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

The above grammars created to support the combination of key presses 

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

accuracy. 
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5 

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> =(TI U I V) (G I H / I) (D I EI F); 

This can also be expressed as 

<s>= T <sl>; 

<s>=U <sl>; 

15 <s> = V <sl>; 

<sl> = G <s2>; 

<sl> = H <s2>; 

<sl> = I <s2>; 

<s2> = D; 

20 <s2> = E; 

<s2>=F; 

55 



Adding simple unigram probabilities for the first set of letters and bi-gram 

- ---

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

have something such as: 

<s>, 0.80 = T <sl_T>; 

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

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

<sl_T>, 0.05 = G <s2_G>; 

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

in the current context 

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

<s1 _ U>, 0.30= G <s2 _ G>; 

<sl_U>, 0.50= H <s2_H>; 

<sl_U>, 0.20 = I <s2_I>; 

<sl_ V>, 0.01 = G <s2_G>; 

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

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

<s2_G>, 0.05 = D; 

<s2 _ G>, 0.85 = E; 

<s2_G>, 0.10 = F; 

20 <s2_H>, 0.10 = D; 

<s2_H>, 0.85 = E; 

<s2_H>, 0.05 = F; 

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

<s2_I>, 0.60 = F; 

~7:f' ir··r, 
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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 strickly on letter-pair frequencies, 

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

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

word THIN. 

Note that the recognizer will pursue al1 paths in parallel and combine the 

acoustic probabilities with the grammar probabilities to compute the overall best 

answer. 

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

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

15 processor of a desired electronic device for recognition process by a voice/speech 

recognition system. A great obstacle (specially, in the mobile environment) for an 

efficient speech to data/text conversion by the voice/speech recognition systems 

is the poor quality of the inputted audio, said poor quality being caused by the 

outside noise. It must be noted that the microphone "hears" everything without 

20 distinction. 

Many efforts have been made by researchers to distinguish and eliminate 

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

only partially reduce the outside noise but stil1 much more work must be done to 
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achieve an acceptable result. Unfortunately, the current noise 

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

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

systems. 

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

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

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

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

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

IO speaks low or whispers. 

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

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

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

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

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

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

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

ear. 

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

20 be integrated within a user's ear in a manner that the microphone/transducer 

component 5301 locates inside the user's ear ( preferably, the use's ear canal). 

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

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

said hermetically isolating means 5302 may isolate said microphone from the 

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

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

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

reduced or will even be completely eliminated. 

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

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

isolated from outside ear environment by slightly extracting said microphone unit 

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

isolating/unisolating level means. 

Said microphone/transducer 5301 may be connected to a corresponding 

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

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

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

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

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

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

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

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

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

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

case, even if an ear-integrated microphone/transducer has lower equality audio 
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perception than a standard microphone, the quality of spoken symbols perceived 

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

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

said few symbols on that key. 

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

ear-integrated microphone 5400 may be provided and be connected to a mobile 

electronic device such as a mobile phone 5402. As shown, the microphone 5401 

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

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

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

wires 5403, or wirelessly. 

By being instailed 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 drarnaticalJy 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 will still be good enough for use by the voice/speech 

recognition system. For the same reasons the recognition system may be user-

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

dependent method) wil1 cause greatly better recognition accuracy rate by the 

recognition system. 

In addition to the microphone/transducer, the ear-integrated unit may also 

contain a speaker located beside the microphone/transducer and also being 

15 integrated within the user's ear for listening purposes. 

20 

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

ear-integrated microphone and speaker 5500 can be provided in a manner that the 

microphone 5501 installs in a first user's ear (as described here-above) and the 

speaker 5502 installs in a second user's ear. 

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

the invention but merely describing some of the 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 wireiessly connected to a 

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

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

5 integrated microphone unit of the invention may also comprise at least an 

additional standard microphone situated outside of the ear (for example, on the 

transmitting wire). The inside ear microphone combined with the outside ear 

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

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

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

technology to perceive the inside ear speech vibrations. 

15 

20 
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Background , ·. , .·.•.•• · .. •.•.·. .. . · .. ·. .• ···. •. • ··•·· ·.· ·. . . .. . . • .• . •.· 
A method of general data e11try cnmpfoing ~cypress llfld_ .~pec.:h l1as bcci1 explained in 
PCTappl icatioilpCf/tfS00/296'17. • • • • • 

' As dcscr,bedin said a~1plica!ion, by pr~s,'\ing <1 key and speaking/11(1t speaking ; gesju::d 
• • symbol ~uch as~ c{1aract9r a,mor1g a grnup (}f llymbols ~s~ig1,1'ed tp J;tudkey, saiddesirtd 

syniboi'may be selected h1r example,for eruerinsrne wµif''l'nptnirig\thrnugh a 
!ilandard te!epbone~type keypad (st:e ~ig~,l )a wsei 1i1ay0 ,. • • • 

-press the h:y 8Hl land say'lli'; . 
-p1css the key 81 orami say 'o' • 

• -press th~ key 810v and say T , 
-press the key 8 I08a11d sat'11', . 

. -press the key 8104 and say· 'i' ; ··• 
pres~ the key 8 l 06 and say 'n' ; 

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

By speaking~ word, letter hy letter (of syuJbliilJ,~:~yml;,,I)~ and pressing 
con-esponding keys, said wo·i·d may be inputted. • • • 

c data entry system described in sai 'ri1ay pern1il ~kcy'l;t~ard 
umber of keyx (e.g. telephone keypa as a full-sized PC key 
rfs,._i ng ai;liori per syrn l1n I). .. . • • • • 

• 40·· •. Word by Wo 

o enh~ttcc th~abovc . . . . . . . . .. . . .. · • . . . . . .. . . . . . , 
een propos~~j.11 said Pf Tapplicatio11. Ir1said apf1li<.:aikm, thercwas d 
ser can enter iwc'.ml byspeaking s.tkf word and pressing thekeys i.;on 

.ei·s constilutii1g· sairl worcl. • , •• 

Th~ ~peccb of ·~~chQ6r~ iii a langt1agJ 111ay b~ constit~ted ~fa set of phoncrne(s) ••• •··.· •,' 
'\Vhereinsaid set of phonemc(s) c.:m'ripriscs oneor more phunc1m:s,. Fig. 82 sJ1o_ws as ,tll 

exampl,e, a dicti()11ary pt ~ords 820fJ wliereinfoi: each entry (e g. wurd) 82{)i, it:s •.·. . 
.. character set. 8202; re{:ating key press values. 8203(usi1Jg a telephu11t: keypad),plic111eme. 
', set8204 corrnspo11dingh) said, wot'.q)rict speecl1 111ridel 8205(to eventu<1ll y be used by a 
V()ie~/spcech recog~.1tit>nsyste111) uf~,,.id plioncn;c Hel ~r.e slu)wll: ' '. ' 

A,cc.:~)/ging ;to ot}C meth};}o'f ~p~ech r~coi{n,itit)r;, when a u~c1sp~aks a, worcl, his· SJJ~cch 
. may bq compared. \Vit,h said meint-irizcd speech models; and one· mmu1c best n-iatd1cd • • 
moclel~wiil he selected bythe syslem. Th~n the_ word(s) (c'.g: ~haraclc~ s~ts) .· .• ' 
corr~sp(}ndi.ng tosaid seleciedmodel(s)may be selected hy the system. If the sdection 
contains 011c: word, said w9rd may become the. final sel~ctiim. If l he ~elec..i.ion comprises. 
more than one worct:.thetl .srud words ipay he presented lo ~1euser (e.g. in a. list prin,tcd at 
the.display) and theuserpiayselect.onetifthem by for.example pr~s~iu8 ,1 "selcc1"tey, 



The ahove-menti6ned meth(}d qf recognition of words based on thei1 speech, is dcscrib.ed 
only as an ex,ample .. Jt is understoo!J that other methods ofrecogniti<lfl b:y speech may be_· 
CQllSJdl')red by the 1ieuplqkillecf ip thead. • • • •• , •• 

. . ' 

·Re~ognizing·awordtn,~ed 011.its spee<.":li only,iS not ah acc1iratesysh.:in. There are many. 
n~~~ons.for this.,r\lr exarnple, 1~1,uty words may have similar 01· cunllising.promn1ciati911!!;: 

• ··,Also factors suctias the ou1sid9 noise may rc~illt ambiguity in a word level data entry • 
• system. Inputting arbitrnry words hyvoicc requires c~m1plicated software, taking i11tu •. • .... 
accotmt a large variety ofparameters such as accents, voice inflections, user intentiot~ or···· 
noise interaction. For these reasons speech recognition systems are hased on recognitionof 
phrases wherein fqr exatnplc, words having similar pwnunciations may be disambiguated • 
_in a phrase according to the context of said phrnse.Spccch recogniliui1 systems based oil 
recognition of phrases require large amuunl ofrne1110ry and CPU use, making their • 
integration in sinall devices such as mobile phones~ impossible at this time. 

The press and speaktcchnology invented hy Lhi~ invcntorand described in diflercnt 
and US provisional applications filed e4rlie.r, may solve the abuyc-1nent1oned probkrns. 
ln addition to/combination with a character by l;t1m actcr entry sysh:rn as de~cr1~ed in.said< 
applications, aword-levcl data enlry techno,ogyot'thc invention Hli:\Y provide the users of'; : 
smafVn:lobik✓tixed devices with a natujal quick ()A-'<.ird by word) text/d<iut CllU)' system, . • 

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

As mentioned, in the PCT application I'CT/US00/2~)M7, Lhere was de~c-ribed thal a user . ' 
• can l:lpeak a weird while pressing the kcyscorresponding to the letters constitllting said • 
worcl There was als(')mcntioned that for rhis J1UTJH>SC:a word dictlor,ary databiis~ n1ay be 
use& Accordin9 to that aud by referring to the fig: 81: ~h~;1 a user spc~s the wm( .• • 
"card~'c and pressejthe C9{fCSpcmdingkcys (e.g. keys 8102, s 102,8 W6,8109 of the .•.· 
telephone-type keypad), th~ sys.iem sclectsfriirri said word dictionaryJsiich as the c,ifo. 
shown in fig. 82 ), the :-Yonts cun-esponding to 'said. key presse~. lntlui,; cxarnple, the ~an1e' 

'·. se,t ofkey presscs'111;lY .also correspond u, o~lierwordssu~ll as ''care", "bare~\"bas~''; • 
. •~cape", and ''case'': .Th~ system thrn,may'c9mpc1re the 11_ser) speech (of the \\lgrd) 'Nith 
the"'speechofsaid words having thesamc kcypressc:s and if one of them matches said 
user's. speech, th~ sy'stern selects said W~>t'd; if srcech of rmn ufsa.idword~ matches the 
user's sp~e~h, the system then, rimy select llu.; "."ufd (l1twcirds) that i_ts {their) speechbcst 
uiatch(eJ}sa.id uscr 7 s speech/: • • • • • • • • • 

J\ccci;dingto this n1eth6d, rJ1e ~ecognition ;ystem wm se!cJ1 a word among only lbw 
candidates· (q( 6. word5, in the cxamp_leahove); AS result the _recognition becomes ~asy . 

•. and the accuracy of the speecJ1 rccogniti{?n sysltm1 Jn'unatl?ally augmcms, permitting a·. 
• gen~ral word-level textentry \.Vithtiighaccuracy. ltmust also be noted that speakir1g a 

~\IOr~whiletyF)ii1g1(_isahu,man'faI11iliiir~ehaviu1.'. '. • >· ' ••. • 

Ac~ording to an(}th~r emhodi~lC~t ofthe j~vei1Liun,. for entering a .vord, a usermay plC!)S 

few (e.g. one, tw<i, and ifn~eded, inorc).kcys correspomlir1g to 1he letter(s) of the •. • • 
beginnhig of a.·won.Jang (pn:Jei:<1~ly, ;;imultaneously)spcak'said wmd. Accurdhig to said' 
f~w key presst:s and said speech, the sys!em may n;cogniz~ tl1~ intended word. For this 



. . 

purpos~, ac~ording toone method, for example, th~ ;ys~c;m rilay first select the; words of 

the dictionary data bas~ whcrcintu the beginning ,l;ha~·,1ciers of" saiq Wl)fds corrcspoml _ltl _ 

said key presses, and compares thcspccch of :said scli.:ct.cdword;, witli t.hc uscr~s :spl:1.:1,:h:' 

Th~ system, then select~ one ormc,re words wher~in their :;peech hesi r11atche1; said USt?f'l-> 

spt::cd1. Sckdiug lhc words existing in ad,ktionary ;1f words database according to the • 
first few key presses, dramatically i ~dud:s Lhc HUIIlUC!. uf said selected WUI ds Lu be . 

compared with the user's speech, This permits /.iyccy high ac1,;ura1.:y ufthc input of~n 

intended word. According Lo anulhci 1m:t}1ol H.ii cxuinple, the syst.e;l; may firs( selec(1ho; 

. words of the dictionary wherei1t their spc1.:ch bl:st nrntch said user's speech. The sy:stcui. _­

then, may evaluate the l".:giuniriB i.;htuct1.:l\.:i_:; (1:valuating l(I which key presses the bduiig) 

of(the character sets constituting) said wor'(IS yvilh said user's coi-responding rew keY • 

presses tQ finally select the character sct(s) whid~ their beginning t:haractcrs match said 

user's kfY presses. • • • 

•• ln the abl)Vtl-llll::Uliuncll cnibodfo1en1.s; if the selection contains one word, said word may,.' 
become the final si..:lci.;t.i91i. ll'the select1oncomprises 111ore than one word, thei1 said '. · . 

words 111ay be prcscnkd i.u Uie user (e.g. ina list printed at the display) and the usermay, 

sdc1,;t om: ~ft.hem by for example ·pressing a "selecf' kct - •• 

The ~bove-111entiuned 1m:th0Zls Ur svea~ingi wordandpressing the keys comsponding 

to tile charac_ters con_stituting at least. part or Said word; .and comparing _said key' pri::;scs 
with the kt.1yp11.:sscs cQrres11onding to the letters of the words in adictionary of words, 
requiT(:}S the _usr of a substa,1tial amount, ofn~emory: Haying stored the phoneme sets/ 
speech (e.g: Hiodcb) ur'all 5>ftliewords. <lVailable ,in a langtia~e, (l database ofrhr chain of 

di.arnclcrs_ ~orresponding t9saidw9rds available in one or_niore languages,andalso • 

havingada.tab.Lsl:: of the key presses corresponding tosa.id -words available in:?aid 
dictio11a/y' data base require large an1ourif qf 'rnemory,•· ~- • - • 

- -.•,•.,•_-,·;.,_.• __ -1 • :•··_:•~.•:,.-- __ -_•,;c•-,•-·••~•-,,;,', •. ••••---~•·o·••.'•. ;' 

Aiso, as dcsc;ib~d in 1:he prior ;ppifoattons,. in _'r.hc characterhy character data entry 

syste_lll('lfllle inventi011 a sy111bol such as a punct4ationmark may b.e assigned lua key or 
the keypctd. a~1 be inpi.itled as dcf~uH by pn~ssing ,%lid key without speaking speech. For 

said reason, ifl theword kvcl ~ata entry syste1T1of the invention as described tie:torg, a 

'uscr,n1ayfin,1sht~) speak'.'a vvu.rdbcfor9_lh.1ishinglo ei1ter1;H.qfits corresponcjin~_key • 
• pi:esses. Thif 1na{confusc_thcrccognhil)ll syst~n_i h~fausti thu:se hi:sl_kcy p11,;1;;:;c~ whidl 
were not_covered. byuser' ~spcci.;Ji may be consideredas said defaul! charactcr,s. There 

are some solulionsJo 9vcrcome this prohle,m. Fojcxa~nplc, a lJScr may first sp~ak a word 

and then press_ the CUIIt::Spuuding key~,This may it1dic~tc tothc system that t~eset nfkey _ 

pres~~;;ac<.;n1i1i1; ail~r t.ht; ~pe~ch co1Tesppndto said spe~ch. • •• •• • • 

• ln\iril~therelample, tJ1esyste1n ·n(ayexil_ the icx.1_1r1udCan~l ent~r-into~t~othe/n1ode;such • 

. as a p4nciuatilm/fum;tiuu· Ul()de, 6y a predefo1ed action such as, for example, pressing a ' 

mode key: As ~xplained i_nsaidPC'l' applications,to each key ofa keypad oi1e or two 

speciai characters such as' punctuation UJ~II ks, space character, or a fi.mctions, may be 
assigned. By 'a siI~gk p1 ~ss oo a key of said keypad· without speaking, a symbt>I _ such as 

punctuationmark on said key wfrt he inpuUed. A duubk: press on the sa1~1e key without 

_ spt!ech may provide a119ther (e g. pu~1t:lLm~iu11)syu1liL1l a.ssigrn::d to said key. ~y pressing a._ 



key while the systcmi~ insaid ~peciaJ character n~ode, a symbol sucha~ a punclualiu11 

n1ark ii1ay pe ent,ered at.the'cnd(or any other posiLiLiu) of the word, also indicating to the 
syst1,m (he end of said wunL, • -. • • • • • • 

. . 
. - - . 

l>ata Ent • .ti 

There D~}ISt be C<>nsid~r~d ,hat when iuder speaks a _word ~hife typing it, h~ 11alll1~Ily; _ 

may break said speech of said word into bne or n1<)re sub-speech p·oriions (e.g. while he_ 

types the ietters wrn:sponding to each sub-speech) according to_ fiJrexample, the __ :· --• 

syllables of said spcccl1. For examp,h:,, V\"hile typing the word«morning" Lising a hyboui,I 

as a keypad, the user may naturally, firsl say a lhsl sub-speech, ·'mor" and/while he 
presses the correspona'ii1g k.i.:ys. Then the user n-iay pronmmce a following suh:..speech, _\ 

• "ning" and type the corresponding keys. For easier demons!ratinn, in this application, the 

_ word "sub-speech" is usi;d for the speech of a portion of the speech of a word. For . 

example, the word "perhaps", may bespoken in l\'/t} sub spccd1cs"pei"" and''haps". 

for example, the word. ''pel" nmy be spoken in a single sup-speech; ''pcC . 

. Also;for e;ar;1plc, for entering the ~<>rd •\,layiug", the usei- may; first pronounce t_he • 

phoncrncs correspon~in~ t9 the lhsi syJlablc (e.g. "'plf') \>/hile lypingthc kcj'S .. ;: -•-... • 

corresponding to the letters "pla'\ and then pronounce the phone111eS'correspi,nqing lt~ the._-

second syllable (e.g. ''ying") while typing the set of characters "ying". • • 
... ' • .. - ' -· ,_ , ,· ~ - ' ... _., - . .. :, :'. -- . -, . - . ' ·- ,- .. 

• 1t ITIUSt he no Led ~fiat UllC ~ser ,11ar d,ividea \.\IOrd info' Pl?rt,icms differ~ntly from another 

4se·r. Accordingly, the ~llh~sre<:ch and tlil: j;lin'1.~Sl)l)n,ding key pr{!SS~S, for each poniofr: 

-•- ·-• may pe diffe1·c11t A.fter cori1pl~ting the data ( c.g: key pres~ ,md suti-speech) entry or~u -
• ·porlions_ois,aicl \Ve>rd}>ys.aid Lis~:;> U1~ fin~I result!i wil_l b~ si111iiar,:-· - • , -. • •• 

In the 'above_-1ncntfoned ex amp le, said anolhcrus~r may pro11oi.mc,e tile first portion as: _-_ •• 

"pur andpres~ the keys. ()f ccirrespm1ding c.J1ar~ctci set, ''play", He ttien? n,ay sa:,,, '_'in&'. 
. ··_ .. an~ prff!;~ the keys cor~csp9nciing to Lhe c)min or d1a1·actcrs: ·'j ngr\ Alsc!fbr -example.a'. 
• , _third 11ser may ente1 tl1c,w9rd<'play1ng" 1n ihn::c sequences· of su~-spee~l}es·an1 key·, -

presset Said US<!f i11ay. say, .. ple'\<'Yijf", and "g'' ( e.g. spellij1g the characrcr .. if: 9r -_ • 

prnni:mncing the 'c<mesponding sound) wlli I!! typing the wu:·csponding keys .. It is. .- " •• -- •---

• undersfopd tha.1 _the n10i;~ n~turt1l 'way ofdfvidiog, a worci. in differe;,t se~uenccs ofspccch 

an~Jey press~s 1S that each seque1icc !Jf specc1). correspClpd t() a 11yllab)e ~r saif word; 

Therdfo~e, it tmistbenoted thalcvcn thmigh in' many p~r~,graphs uflhis appHcat.io1jwe·· 

Q()tea s-yl lah le: as _a. portkm/s,Jq~enc;~ or ,i -.,vm d, th~ data e•.*Y syst'en~. l)f the invention.-
apphe~ to any fo1:m ur division. of a word_ ,in one _or 1:1ore r,ortions, • •• • 

• • •• '•-• - • - -. _-_ •; - .- -• ,. c· .• - ' -. -, • • ··•;i:-•, 

. A~C<)rditig lo tl1~ ~bov~-me'!tioned prt11ciplcs, the wmd ;'trying' umy\)c pronouriced if! 

two ponions(c.g. syllahles) ''trf'; an~.«ing''.. Alsq fr)r ~xample, t~e won:l "plciygrounrl'.; .• 

-- may ~c divided and irlpliHcd fo f.wo portioi1s (e.g: ·,ll:cLliding to its two sylla~les), "pla";·· 
and "ground'.'/• • • • • • 



As it is shown i~ the e)!,amples above, p,irt nfthesp~ed1' o('diH'\::nml ~Uld~ in um; (uf·: 

more) lan.guage,s mayhayc siiniiar prpmrnciations (e.g. being composed by ll same sctof 

phonemes), hn- exainple; the words,."trying'\ an~t "playi,ng'.' have WITJITl()H~l,lll-:~Pet!c.;h 

porti_mf"ingu (or '•ying'')within 1.h~i/· spee~h· • • • • • • • • • 

• According toth¢_;bove~menti6fled principles, theremaybe created a rntii,l10d uf d,tla mtJy._ .. 

·• wherein by mewuriz.irxg:pr(;:defined sets of phopei11eg/spccch-modcls corresponding· to SUP"' 

speeches of a word and c.;onsidering a~ ka:sl paH or ihc key presses corresponding to the • 

• ,; chmai.;lL:I s :sel:s assigned to corresponding phoneme scls, r·ecognition of entire y.,ords 111(. . 

press and speak data entry system uf the 1nvc.;ntio11, may become effective. Fig. 84 shows a, 

dii.;Liomu y uf phoneme sets 840 I corresponding to sub-speeches of whole words dictionary 

. 8402; and a dictionary of character sets 8403 corresponding to the phoneme sets of said· ••• . 

phoneme set dil:liuriary 840i, also comprising a dictionary of key press vakies (accordi11g, •• 

to a telephone keypad) 8404 corresponding tu said dic.:1iu11a1 y or c.:haracier sets 8403 

corresponding to saiddic,1ionary of phoneme sets 8401. ac;.cording to different emhodime.nJ~ : 

of the invention, one or' more of these data bases may be USt!d by the d~ia entry syslem 'ur;, 
the invention. • • • • • • • • • • 

' '' :·., ·, ' ,' - •. ' ' ' - ' :. ' ' ' •.• •. ::. ',' -.· ' • ' ' ' • - ' '" •• ' ' ' 

n:e<;ausetn 1~1any'ca~es; a san;~ phoneme si.::L (s~b~speech .~iodel)may _he used in order to· • 

' recogni7:e otherwords (having the same sub-speech pronuncia_tion' in their speech), le~s 

me,moriz~d ph,,nerr1e-scls/sp1.,'l,;i.;ll-models are' requiredfe>r recognition of entire words -

available UllC ur m.ore dictionary of words'. reducing th~ amount or the memory needed. 

This wiH w:suhi1i ass.igtiment'ofreduced number of phoneme sets to the conesponding •. -. 

keys of it keyboard such.as a Lelephuuc-typc keypad. and wilt, dramatically, augment the. 

accura2y uf Lhc speech 'i-ecognition systm:i1." ' 
' - . ";)"·, ··, --- ·., - . . , • ·. 

Fi~, :~\\lit}\¥; e~:i'11plary'sam;les of ;ord.s o,f Engli;t, iafl~~ag~ 8?0 L having ~in1Har 

' spee§h porlions 83 0'.Z; As_ sl KIVVU, -fo~r i;hcm ', plmtlt'!l1le seti 8 30t, may prodi1ce th~ speech ' 

of seven ertir~. words ,1:np I. ls unden;tc,odthaL said phoneme sets 8302 r,nay represent pan,, 

_ uf sp~cd1 llf manyother VllJrds lfl .English ~r other languages, too. - '•. • , • 
,-,--•<·•:!- _, -.• - - - .... - - . ' _.- •• - • 

' B.a,sed on' U1c'~bove~meniio~1ed rriflciples, a nattfral pres~Und speak dat~ 1;:nti{sysL~m 

using recfocednu,inbe1 or phonc1ne sets fqr e1iterin¥ any word (e.g. gcnentldfotation, •• 

arbitrary text'er1try) Lhr9ugh ~.mopHc device h~':'i11gHr11ited_sizeof memory (e.g. mobile 

ph6ne, .PDf.\) and l1 m1k~ ~tinib~r of keys (e.g. telepho!le keypad) n1ay be pi·ovided, The ' 

' system n~ay ahm \:HhUJJI;~ tfie data ,entry br for cx,miph/ l!Sing a J>C keyboard for fixed -

d_evices sud1 as pc,;1sonal comput~rs. lnthis case, (bccm1se a PC keyboard has mon~keys);. 

still ?1ore reducedl'lumbc,r of phone111e sd:s'will be assigned tu eai.;h key, augn1enting the 

accuracy of the speech 1,cGu~rlition system. Hereafter, different detailed embo1iments of 
the'inver1tion are ciescrihcd:·· • • • • ••• • • • • • - • 

All K~\,s-At l,('.~St Par-t'oithe Phonemes. ·-. ••.-- ' ', . ' ' 

Accordmg to one embutli1nc11f of the, it'iyention, a user may divide the speech of a word into 

dift~rent sub-spe~~he~ wlu;~ein each sub-speech is represented by a phone~e-:_set. By 

. speaking each phuucn~c set i,md/while pressin~ the keys corresponding to th~ leu~rs 

correspom.ling tu :sa-idJ}honemes sets and repeating (in order, from fist io last) this 
' C: -- • ._ - • /·, •_- •.· • "· ' ,-_. ,- ' - -, - _' -. ': • • • ... ~• 



pr<lcedure fQr ,all of (or at least pqtl IJ{) said. sub-spe~chc:s, ~aid e,ntire wurd (c:~: ll). 

c:haracters) may b~ inputte<,I: • • • • • • • • 
: -• . ·- . ~-. . - - . . . . , 

As shuin in Fig. 81, for exa,nple,th~ letter "f'js )pcatedoh thckcy8l(lloft.he keypg~ 

81 QO. ro said key d.iffcrent sets of phonen1e,s SL1ch a~ ··to'.', ''ti">"ta'\jo,,, etc., and/o_r 

correspond mg speed mod~ls may be as.signe,ct(see tahle I, fig,, 85 ). Pronouncing "tc"rnay 

correspond to different sets of letters such as "tea .. , ·;1ee", or eveti:"thc'' (ifthc user is for}• 

example nul an ~1crican/English native). To produce the word ''teabag" a u·ser may p1\iS$· 

• - }he "t'' key 8101 and say "te" and continue to press the rcmai ning keys' corresponding tv , 

·Lh~ 1t;nrni.ning lcLters, "ea". The system compares the speech of the user with the !ipeedi' • 

( e.g. models) assigned to· th.e first pressed key (in this example, "'t'' key 81 O I)._ After • •• __ . 

111ald1i11g :m.i<l user's speech to one (or more) 9f said phoneme-sets/speech-models assignecl 

to said key, the system selects on UI murc oftlu.: 4.;h,t1acter set(s) assigned to said phcrne~11e • 

set(s)/speech-rnudcl(s). As ri1r.:r1tinned, in this example, a same speech may correspond to 

'twu iliff~n;nt sl:t:s 1..11" d1aracters,9ne corresponding to the letters ··tea" (e.g. key presses· 

value 832) and the other corresponding to letters ·'tee" (eg. key prnsses value 833). The • 

. systc41 compares (e.g. the va_lue ot) the keys pressed by the user with the (e.g. values of) 

the key presses corresponding Lu U1c charnci.er sets of said listandifone of them match_tis 

the user key presses the system chooses it lo ev~ntually being inpuitcd/outputted, ln this 

case thclcttern"tea" may bethe final selection for this stage, An endpoint (e:g. enq ofthe 

word) signal su1,;h as a space key pi·ess n1ay i.nform tht: sy:;tt:m that _the key press~s and 

spcechforthe current entir~ wunl ~l <; q1dcd; • • 

• .. Jn.the al1,ove-111e11l1':1icu, c~urt;ple, the s;lectionis not fi11;l, The t;ser then 1I1ay prcssthe "'b'' . 

(e.~. corresponding lo U~cfiI'.St cl1ar~cter i.n thefoll<Jfing sy!l~bleiti lh!' wo1·d)kcy 8l02 • 
ttnd ~;y ''bag'' anll 1.:~1itinli; i(I press fh~re111Jining keyscuffCSplmding to.the 'r~mairiing'· 

l~tter~. ''ag~', The syst~Jll prO£~eds ,likf _!J~l}:re and sel~i:.L.s )he_ l:Ull c"sptJn~ini:; ~liai,acicr 'set; . 

"bag'\Thcusc'r nqw,·sign,il~}he end of the wo~d t>yfof cX<!mplc, pressing an_spacekey: •• 
':. - . :, . • '> -- . - ' •. ' i ' - - . - - : '. -· .'-: ' ,, - --'~ • .,:_ !-.•_ -- ; -~ •.\ .• ,, ·-'.~.' - - ; ·,' -c, • -'. ,, - - - '' - ' - ._ ·':. :. • -,_ - - ,:-· - -,-,-,-

Bys;ying "ti? ~ml rrissfog the keys<,s>( r· ,pi4 the~ 'J{yini/'hai and pfes~JAg Lt1; key~, •• -

•,.' ;,l;I' 4'\ the wof,t;)e,ihag'' rr1ay be produced.· As poticed; the word .. teabag;, is produced 

Gy'spy~l:hHnclkff18e~t~f:w,ithout ha\linp its, cntir~speecp'n1odel/p,r~me'tn~-,set in the' _-. __ • ...... ' 

·•·· memory. In fact tl1c_spsech moiielof tt1e. ~{)~d "l~abagn'was P!UUU!.i~d by t.wo olh~f .sub- < . 

• • speecJ1 rnodels (c:'g.' of"t{' and ''bag") available hi the'i1,1c1riory, cacli.rcprcsc~tingparyof. 

' said speech moclplofth~ e.ntire wmd Hlmtbag" irnd lo~clhc1 prndu.;i..ug said entire speech •• 

. rnuLlsl, The speed1111odelsof .. te'' or ''bag,.rnay bfus~d as part.ofthespeech~ ... · ··.. • 
. mod~ls/pl1oneme-_sds uf oll1r.:1 ~llf(fs such 4s,''leaming? l'lr "Baghdad'', respectively. 

'• - • • ' -_- • - -, - -- - '·--' ..• - - • -.--' • ·t - • -- -,. ·'. - -· ·'-' '~ •• -- ' :- . . . ' ' - ~ : .-. . - : 

Althcji1gh in Lili~ ~111bodiment, t.J{dielog.nition accuf~i; isvcry hig~ it'may happen th~t . 

sometim8:s the final selectioii isanerr'.meous wmd whid1 do i1ot exist in tl1e data base: For• 

'thi reason, h~flfft:: i11pullii1g!uuLput11ng saidv.rord, th{ systen'\ may compareth(?final .• 

selectio11 with ti~~ wunls uf a di91ionary of th~_ vvord_ofthe desired language, If said . ·: 
selection doe; not n:iatch:a ~ord in said dictionary, it is rejected, • 

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

Als~, al:l:Ullli~1g\0~1ne 111~th~d, w.l;ile pressing the' c~rresporidingt'~rsof a portion~)f a 

_ :word an_<_l ~pi:c1._king it, 1ti_~ _ _t_~~1 may si_i~ak i ,~ a ~!1<1irnei· d1at. fri-5. speech covers _said 
'• r - ' - - -, -- ' - • • -•---,. • ·: - -- ----- --



. . . . ' 

co~esp<mdingkey r'r.esses_<luring sai9 cn1r;_··,l1is,yiUh.av; the ;av~ntagcthat.th~uscr's. 
speech at eve1'y moment_COITCSJJUIIU~ to the ke_ybeing pn;sses si1i1uUaueously, pcrmittilig , •• 
easicrrecognitiqrl uf said speech. On !he othcrhand: "at the cn<;J {Jfthe entry of a,word, a • .. 
user may press ai1xJey withoutspeaking.J'his ri1ay_info1'ni_t~~ system thatthp w9nJ is 
~ntirely crllered (e:g. prc:s:;ing li key ~lld no~ speaking may bt: c1ssigned to cl1aracters sm:h'as 

._punctuation marks, Pt fimctious, etwThis 'inalle~ has already been explained in the p(T.c, ~ '. 
appHcatio11s that hav,e alr~ady beer filed by this invcnto1J • • • • • • • • 

Mer c~mµfolion oftl1e rccognilionprClccdur~Sdescrihcdabove, iftb.p selected Olllpu( 
compr-ises. 1111.1rc ilum ·one.word, said \vu rd!; may be presented to the user ( e.g. ir1 a list • 
.prititcd at the displa.y) ml<.! ,he use~ 11foy st:le~toi1c of them hy for c_xam_ p_l~ p_ rcssinga : 
« 1- nk · ··· . ·· ·. 

• s_e ect yy. 

It must_ he 1101.cd thal inSome_cascs?' recognizing parl of the phonemes Qf oric or 
speeches of a word (preferably, those at the beginning of said sub speeches), maybe 
enough fbt rt:cognition of the correspondingword i~ the press and speak dataentry system 
of the invention • • • • •. • • • 

• According tonne cinboditnentofthe invcntioninst~ad ofco11Side;ing allof lht: P,honemcs 
• . corresp~rnding to a sub~speech. of a Vl~rd~ <inly a tcw phon~ITI es1. (prcforah I)' those a( th~ . ·•··. • 

• beginning uf said sub-spee~h)'may be c<insicfercdai1d ·assigned to the key c~;resp.ot1dingtll 
the: first lcH~r ur tht:

0 

daractei- sct(s) corresps1nding io said ph~nemp seL. Said phO!).Ctne set' •• • •••••• •·., 
may be used for the rc\;og11iti1 m rurposes by• the press and speech. data e11try sys~~m of fhc .. 
inventimL Thanks tQ this method, tlie nm:1ber of the speech-mode~s/phqncmc-:~e,ts < .•... 
iieces11a1x ICJr ~:ccu~rtjti~m ofma11fr::11tirc worgs rn',1y drn'1:1.atica_lly be reduc'?d. ltJ .Lnis Cil:5e, \ .·.,··· 
_to each key of nkcybuard si.1ch as~ keypad, onirte~ pho.i1~n1c $~ls wjll be assigned: ; 
Ji~rmitting .e~.sier rccogniti60:5)fsaid.pho:1!elll(; ~yts by thfv;,icelspccc~repugniti_iin syst.~nt, 

:· \ '. " • ' - - ... - ~ 

11y\1;i~g ·~- ~pee~h~re~ogniticinsisiJni ro[,e~al~,~tion'_Qf all/fci'w.(J>Tef:r~bly the' hcginrling) 
charcictcrspr eact.1 S!,I h:-1,pe,ech (pr7fcrably,. the firsttofa \\:'.Wd. along ~i I Ji. cnn::;it;f cration of_ •.• •. 
ap o(the f.;.ey pi:esse,s (.;(lfrespo11ding to all ol'the:: ch,1ntcte,r~ ~f~aid. \V0rd, aw6'.cf in ii' ·. :. '. •• 
lim~a_ge pay be recognized by 111.c .1ati1 enlr:y systelll o(tllf inventipi1:' • 

,-.~· ~:;,, !~;-·· : 

• Acc6rctfog" tCI this' embl)dime1~t: f~i· ~ach lett~r di1knml s~ls ~jf phClne111cs( or spieUr 
·.modclsf t1\;.CUnliiigL~ sub~spet:9hes~1fthewords ina languagemaybe considr.:Jljd and i ...•. · 
• memori;ed: Sajd set~ ofp~onen1es may he locatedat ar1y Pl,1sitiuu within a word.E~ch of 
'said ·scrn of pho~emes marcorres1:iond t9onc ormuiG sets of cha;acters ha~ing-:> . ·.• .. • • 

• ~unilar/allil0St sin,ilarpronunciation. t-:ig .. 85 shuw~an e~ernpiary tal>le: show_inK~Ome nf .... 
Lhe phoneme. sets that may occur at the beginning. ( <>r ai1J'Nh~re. else) of a syilahl~ of a word 

:. st.artiiig ~ilh the lettfr.".t'' .. 1i_1 the.lastrow,.orthc table· a)s6.~h.ows anadditional~xample of' 
·.. , a phoneme s_et and a relating cha.met.er set tor the Jcucr '\',,, • • •• 

• -. ,,,:,:_·'.·•--·;\'.:i· _c_-_:··•-:, •• ~ .. -.'-,~--~--- __ :-.. ":<_' : __ ::_-.--.•,_-,,· .. -- ··, ,-.-- _._,_'.:'":.,_:•.--;_·.~ 

Alth.~~gh ph6ne111e scblLl~iug ,~1u1C ~hur1emes. (e g.' taps, t~tk~, tast, etc.) maybe 
considered, nmdeled, and memorized to help H.:i..:ugnitiun ur a word, in this embodiment 
wherein the user pres~es all of the k.cys c'urn:spondin'gtnthe lettersofawordi - .. 
cvaluatinglr6cogni,7.ing few b~ginning characters oforie.or more p01tio!is (e.g. syllables) of 



•- . . . 

s~id word by they9ice/;peccli rncognitioli and also l;~uig diclionary <>f words daia b~tse a11d 
relating databases (StJCh ashy piess~s v~lucs)ItS shownir1'fig. 84, tpaybe enough tor . 
producing said word. oiiviously~ wheri .neeqe<l, longctphonemt! s~ts 11iay also be used for 
heller rncogniti9n and'disambiguity. • • • •• • • 

As an ciample, by_ considering fig. 8 ia11~ alstYusinl{ the tablet of'ihe fig: s'5,to prodL;Ce 
the word ''ti-tie'', ~ user may press the key 81 0 l. corresponding to the letter "f' and say 'ti'', . 
and tllcnpress the n:maining key presses corresponding to remaining letters "itlc". At the 

.. end oft11c word tlie user 11resses forcxampl~, an end-of-the-word key such as a space key,·) 
to the phoneme scl ''ti", ~hmadtir sets such as ·'ti, ly, tie'' are assigned. The iirsL letter "f' •. · • 

obviously, selected. Second· letter will be "i", hecaiisc ·or pressing the key 8 l 03 ( c.g, ''y'' 
on the key 8104). Th.e next key pressed is lhe key 810 l relating to the leller "t". in tliis 

the character set "tie'' possibility is r~jec.led. So "ti)' will be definitively selected. Tlie . •·. 
systci:11 now considers "ti'' along with the iemaining key presses 8 (e.g. ''t, u, v"), 5 (e.g. "g~' 
b, i"), and 3 (e.g. "d, e,t"). Comparing these input with a dictionary of words having . ··.·• .• .. 
corresponding key pressesdalu. ba:,;c will reveal th~ntbe only word corri:!sponding to. tl1.cse 2 

ii1put is the word "title;'. The system then selects the wnrd "titk:». • 

For bett~r recognition, the us~r nhy 'speak more tha11 one. SU b-:,;peech of a. wordwl1ilc • 
J)ressing Lhc l;UJTespondingker, 111. this case, the systemmay consider the inputof 
characters c.6rrespondi11g ti11119rethaii oi1c sub-'speechof said woid. •• • ••• ', •• ' 

• By typing a \¥Ord_(ha~i;,g 01ic or morcpo,ttnns/syllabJes)through akey~oard/kc~pa{and. 
spea~ingsaid W(lrd partially/entirely, .in .al most every case; rccognitiqnof few begi11ni1ig 
charactersofit l~ast 'one of said S)' lJables (prt:f ernbly, the first sy I ~al>le )' {i,f said word by the.· 
sp~ech

0 

recog111(io11 syste111 (helped by t!1c cvitiuati.c1n pf the ~ qrrcsponding key presses);:' • ..• •. 
co~1bined with the eva1Lia.iiC1nor U1ckl:y pres~es corresponciing to Ille rest, of the characters 

. ~f S8!d W~rd ~iii ptod~ce sai ct vVord., • • • •• • 

• fri arioth:cr~xanm1e: t,)ent~r th~ word,'"takc11'( \~hf~hcornprisl!s· hvost1b-spee9hes/syll,~bles, 
''ta''.a.nd ''ken'', when typirig .the ,first .character "t" (key 8 J(Jl),the llScr' says 0lif' and then •. 
presses the rcsl of the keys ( e.'i,i. ''a"} correspond i'ng {() the resL of the ~haracters' ort:he q~st • 

• syllable: ·the user thc,n naturally pi·oceetls lo the next synablc a11d says.'.'kep'' whilc, • ···•. • .• 
pressing. Lhe kyy 8105 ccin:-espondi ng to. lcttcr .. k''. t}~ld. qontirues to press the rernaining keys 

• uf s~id next syllable corresponding to the, letters ."en'' He tl1eq may pic§s an space key to. • 
informthesy~ti,1~1 ofth~ e~1d of data cm':i • > .. ' • •• • • 

Aftcrcor~1plcho~i uf thc1 tc~·gnilioipro~e~lllres des9ribcd above, i.t'/he,selectc,d Olllpul 

compriSl:S morI thail on~ WC>rd, saidwordSniay be p!CS~Illt::d Lo th~ user (e.g. in a lisL 

printed at. the display) and thi.:us~i may select cine c1fthen1 by for cxatnplepressing a 
''select" key.,.· • • • • • • • • • • • 

• s1i~~tc~1:' Les~ Key Pr~~scs,,(7~111~ined With at least l'n~i of the Plioneme~ • 
Small mobileclectronicde"ices.h.iving keypads withlimiled number of keys arc 

.• • co~unoniy used ,worldwide. Users prcssthc keys of said keypads by tising the fingers . 
(e:g: thi1111b1 fqrefinger) oLone hanq. Ev,y in a.the ahove~m~ntionE~ data enLry_ systems . 



• •. • < I • •• ·• •• 

C·, ,'· • ~.• ' 

wliereih each syn1bol isci1tc~edbyi ~ingkpH:~sing actiono11 ~corrcsponqing key, the 
·spccdofdata entry i~ s,fower' than \tie speed ()f th9dafa. entry UJing a PCkey~<md '· • 
wheremth~ use1:s usually use the fiugc1s o!'bolh fmn!'.is to prcsiqhc keys Qfthe keyboa1u.-

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

To enhance thedata enuy system ofthe_i1_1te11tio1ianct+.o pem~il qukkerd;ta (C.R_texi) 
entry, a macro:-lcvcl data/text entty system have be~t1 pioposcd in the PCT application . 
PCT/l)SUU/29647. In said PCT application, there was ·men1ioncd that macros (e,g .. a chair{. 
of letters/charnctcrs) can be assigncLI to a key of a keypad and inputted by a single pressi11g 
action combined with/wjthout voite/specch. By assigning at least part of the characters ofa 
word lo a single key press an e11tin: wo, d may he inpLitted by few kCy presses: ny applying 
this mr.:tl!i..,d wi1.hi11 tl1e press and speak darn entry mdhod uf tl1c invr.:nlillri, a quick data _· 

• entry for mobile cnvironn-ient/smali devices may be provided. In this method, the number:. • 
of key presses arc less than tl'ie number of lh~ diai actcJ:s of a word (except for the single , 
characters and some words such as out-uf-dit:lionary-words, which. may require character) 
by character e:ntt):) • • • • • • 

. . . . . . ,- ' - ' 

According to thepreforred embodiment oftlie invention a ustir Ill\i,Y pa:ss the.: kr.:y(s) 
corresponding w the first icttcr of portion(s)_ofa word while, p1r.:fl:Jably sirnulrnncously,· 
speaking said cm1cspumling po1,tion(s): ~·orthis purposcau~cr rpay divide a word to, . 
dilli::rent portions accordit1g to, for example, t~esyllahle.s ofsa,:id speech.Speaking each 
portiim(syllabJe uf c1, wu1d is calle4 :·s11h-speepl()n this app~ica,tion~_ .• • 

A.cconling lo :Lhis ~mb~(liment, for exan:ple,to.enterthc ~ordutip~op'' whidi may be 
divided in .lwo_ su~Hpcechc~ (c:g. acc9r,ding to' its sylht,hlesr'"tip" and ''cop'\ dieus~r may 

• first wc~s the k9y31.01 (e.g. le[Jer."C' isassigncd tq said key) and (pret~rably/. ·. -· ·•·····•-•··. • •• • :.· 
:,;imuita11c(lusly)say. "tin'' (e.g'. the, first sup'.:spccch of.the word/'tiptop"), then .h~ may press\ 
the.key 8.10 I _ ang (prefe~~b ly; .simu ltat1COl1 sly f efay _'.'t.op'.'_ ( e·.g. the sec6nd su~-::speech of the , ._.· 
w,ord ''tiptop") .. f,Jshig tli~ table· i,n ctl1e fig ... 85; :-~etpf ~.h~ract~ri'.'tlp'')s 'assigne~ 10 tf)~ set of' 
phc)ne.n1es "tip" tu~d to t~c. Jcttcr"j". {]~ the k.ey ~IO I 'c Wl1ep 1t.1e t1ser pre~ses lhe _keyJl O 1 
~1,1~ says .. tip'\tl:lc sy~icm ~o~par_es the SJ>t!edi pf lhe 'us1!1 • witl,aH. u.f' the phon~1ne ,:' .;. _; 
seti111od~(:,; µ,,fiii.;h_tUl: as:iigul:d t51thekey8IO L_Aftt!r s~l,ecting orte(ot rttore)<Jf sai,J· .. :· • ... • .. 
phoneme Set$ Vvhich inatch,~~id1.1ser's spt:ich: (lie'systefn sdecls the chttrncl~i set~.,wl.1i1;l1 

' an~ a.~signed ·Lu. said, _sl:lyctcd sei( s) ~1f pll()nem.e,~: In thec_u~ren{example, only'~11e character . 
set (c.g.tip) w"as a_:ssigned t{) th~ phoi:1en:1e sel,;'lip!!. The systeru lhr.:n pw-:ccds ir1 lhl: ~lime ..• 
rmu1r1t:ifo tire ,,ie•d f!ortion(e.g. su~-spt:cc)1) of the l¥i.lrd, Hnd so on, fo thjs c~~piJ, tlm.·.. . 
char~.i:t~r,set:·1op",wtisth~'L>uly ~har~cti;:r {et which \Va!'cassigned lO the p}mnei11e set .. top';_ • 
Tl1~ systei11sele,cts saidcllarncicr set, .Afte~. se]ec:tJng al! charicte~ sets mrrespondingto all' •• 
ofihe sub:-specchcs/synable~ oftl1e word, thesy1;temthen· assemble~ said character sets 
( e.g: an example of assembly prC>c~dl.irC is ck~cri~cd in lhf IlCXl paragraph) providirig 
ditJerent groups/chaifis i,f chani..;lr.:HL The syslc111· 1hc11 conipaics each of said group or 
charactcrs.w_itlJ the WQrds (e.g. characleisels) of a d1cli~mu{urwunlsdala base·avai!able • 
in the me111<,>ry:·For· exaniplt\ afi~j .sclc.:liilfUillr.llf01~: words 01· the dictionary which l;cst 
matches to11ne ()f said grotip~ (Jr char~:CI ers. the system may select said ~o,r.d as the final 
.selection. l~l lhis example:! a;~er t:ntering the second JJOrtion/syUable, the. user presses for 
example, a space key, or an_(}t.herkey\Nithoutspeakingfo inform the syslern lha[ the wunl 

• wad eotirely entered (e.g. pr~ssing a key and not spea~ing nmy b~ assigne<J to characters 
,. - - \ ,, •- - - . . . . -



such as punctl1ation marks~ pc fµm:lions, de), This piallCJ Uas ~heady ~c~n explainedin. 

the PGT applications that h~ye alry~tdy been (Heq bi this in'Vcntor). The sysienl l.l.s.semblcEi. 

the character sets "tip, and "top' and produces h gn'iupof_characler~ 'lip lop" Th~ system • 

the11 C()mpan~s saii:l group of ch,aractcr::. with the wtmh ,tvaii'tiblc in a dictionary ufwu1ds· 

data base \Jfthe system ( e.g: an .Englishdictiumu y) am.I ifmi~ of ::iai,(_I wqrds Jt}atciti.:s _said. ·•. 
group of characters the systeminputs/~>utputs said wurd. li:1 this example, the.·wurd :•1iplup' 

exists in an English dictionary t,f Lhe system. _Said wuHI i::1 fmally iupulkd/uulputL1.:tL 

86 sh~'lWS a inethod ~f assembly ot·sclcctcd character sets of the ~rnbodirnents: Fo~ ;' 
example, wh~n a user tried Li.> enlt:I the word "rnvdupc" in three sequences by using an, ... 

embodiment of the invention, tht:' system sdel:tcd one LO two character sets 8601 for each. 
portion. The system then assemble:.· :.-aid dmracter sets accordii1g 10 their respective 

position within said word, providing different grnup of chai:acters 8602. Said group of 

characters 8602 will be compared with the words of the dictionary of words of the systen1 
an~ the gruup(s) ufduuad1.:1s whichmatch(es)one or more of said words will be finally'•• 

selected and inputted. In this exa111ple. the character setg9OJ (e.g. envelope''), is the only 
chauid~1 sd which matches a word in said dictionar)'. Said v.ihrd ii-; finally selected ..• 

& ~1.:utiom:tl, iuscime 2ases, the speechrec,;gnitlo11sy~temmaysel~ctmore tl,·a~ one: 

phoneme set/speech modelfor the speech of all/part (e.g'. a_ syllable) ofaword, ft>r_ • 

• example,' if a user having a "baq'.' accent tries foenter the word ''tec1.hag" according the . . 

current crnbodimenfofthe inventio_n, hf first pressesl~e key 8 J 01 and simultaneously says 

· "tc'\ The system rnay n6tbe sme 'vVhi::ther the user said ''te'',or "the''. ln this.cas~ lhe 

. system_ may select different charal:,ler SlllS t:ones1~t>i1~ing .lo l.m1l1 pl1uncm~ scls. By usii1g 

the sauic p1 uc1.:dµre, lhe, u~er then ent'7rsthe second portipn of the, WClrd. 1.11 this example,'. 
only one chai-acter'set, >'bag", wa's selected lly lhi's)'.sltm~. The use1 finally,' p1c1sses anspac~ 

key. Th~ systern,Jhen may·ass~mblt)(in d~f[~nmlmiangemt,nt:s) said d1w,acte1, .¥et~ lt>< .• 

produce different' gnJup 'l;f. chartu.:te~;s andc,,m1,a1·e .eai;ho f said gi:ou11ofc h~racters ·w,.~h. 
th~'"Yordsofa dict.imlit~y 01: w_ords data base; ii\ this example the pe>ssible' gro{1p of ••• 
characters niay a·re:/ · · • • •• • • • • • • • • 

·•··· ··t~~h;it' 

"tcahat· 
''tht;l?ag,,· 

The o~tl)'group i:,J~ ~haracteJ'.~ tl1atn1at,~l1es ayi6rd .i,1 adi,;ti0rutry' ;f wu;dsin. for exa~ipl~: 

English language, is th~ wiird "te'~bag'.'. T!us \IVOrti lll~r. be. considc:rcd as the finai s~lcction, 

' A~ju~t d~mcmstr;l~ll,i(Hlay l1~.ppdt1lhat the systen) s~lects mo1'e thancine characterset for 

_ each/some pfio1,1cn1c set.~. ()(a ~onr ! n this cas~, ITl(lft! tha1;_one grlmp t?f character~ may t>.e 

assembleq. ·i:herefore; 11robably, n~orc than one vvurd(Jf the dictiona1ymay inatch said • 
ass~m~led°groups of ch~ractcrs. Ittthis case, said wo,·d:s may be 1:iresented to the us~r(e.g. 
in'ii'Hst pri~tecJ ~t L.hc lfi~play) anti llu,:·l~;r..:, may sclccl nne nfthem hy for example pi·e~.sing. 
a "select'' key. A isn, it_"th~. sy~tern co111prises enough memory and pr<)CCssing speed, a . • 

spccch,11,:i;(lHllilic,,il syste,11 i11ay be used to select 011e ofsaid selected .word ai;i;or<ling l<)(hC 

corresponding phra1:1c context, • , •• • • • 



•• -lf av;ord/por(iOrHif-a~word ooi~rris~smany phone~1es l1uJ its speed; c6mprist;S a singl~ 
syllable, accordii1g l? one method, a phonemc-setiruodcl compri~ing all (lfsaid pho11emcs 
ofsaid woi·d/port101~~of-a-word riiay be as"signed to said word. f~n -.:xampl,e,'to enter the 
word "thirst", a phoneme set constituting ()fall oftl1e phonemes of said 'iorld may be. 
assigned to said word and to the lettei· -·r'' ( e g. positiom:d-on/assigtied-to ihc key 8 \ Oi). : 

•.The user presses the key 8101 and says "thirst''. As explained hefore, the system sdects 
_<character set(s) (in this example, on!Yone, "thirst'"") of sub-speel:h(es) (i:c1 this exan1plc, _ 

. sub-speech) oftbe word, and assembles them (in __ this example, m.1 assembly). The system 
• then, may compare the said cllaraclcrs set w_ith the words of the dictiomu y of the word of•. 
the system and if said character set n,atdws one of sl'lid words in .~he Jictioriary, 1-l~en it • 

. selects said word as the final selccticm. In this case, the word "1hiis~nwill be fo1ally • 
se)ected 

• ,nsorne'cases, spccially.whcn.wordsare colllbrised ol<mli one syllable, more than one.kc/. 
press for a syllable may be necessary fiir disai11bigL1~tion uf ci word .. For this purpose, •. . 
different us~r-iricndly methods may be implemented For example, the word "fii·e'', which 
originally comp.rises orie syllable IJtay be pronounced in two syHctoles comprisi11gpl:wr1cme 
sets, "ff'',and "re'', respectively.The iiser in this case may firs~ press tht:: key c:orrespvnding ·, 

_ ti,, ~llp lett~r::'f'.whil~ saying·: ff'. He.then, may press the lwy corrcspoi1ding fo .the letter. 
"r'', and may ~ay .''re'' '· • •• 

Aiso, for exar~ple, the wordutitnes'\ m~y be pronuunced. fn tvvo 8;llaufos, ;,fr, a~1d,''1n~s~\ .·. 
e>("tim''_and "es" ... Also a.\vord such i~-; '.'listen'', may 1,e pronuuucecl in ·two. sylla~lcs, "lis", • . 
~~ ''ten" wtiich 1uayrequirc the_ key pres.ses .correspu1tding t~ l~ttcrs ''I' and, "t";, 'i •. ·.•. ··•·•. 
respectively.Also accl',rdingJt) this principle, the word'.'thirst'\ rnay be di~idedjn three ."} • 

. port101is, jhAr''' "s'',a;1d· ··r,; f'm', exam pit!, by C:C)nsidc;.ing that the phonerriJ 81/t ,;thil m~y·, 
'alrnadybeen <1.ssign~d t~l t~e kcycomwising ttic letter')'' (cg. key 8.101), the Ltscrjnay,._ <' 
pn,ss thekey ,x1p1: 'andsax''thir'; th~n n,emay press ~he key .81.06 c~rresponding l.c, the··_· 

.•. Iette'r''s'.' a11d pronounce ttte soun~ or~1e phoncmc .. s'' .. Hc then, n1ay pres½ lhc key 81 Oh 
\ <:or1:fsi1~>ndi~g to the }£tter: ,'C Apd prri1io1inc~tti~ 'sou~,4 r>f the pl1omm1c ."t': . At th{en~ pf ·• 

tlic word, {liq user may press an end-ofthe~~~-;rd key sucti al; it spa~e key 81 iYr <:·' , •• 
,- - . ' - ,._-. - - _- -- - . --• - • ... - -- -, .- - - - ·:_· ~- • - - -2 ' -· • _,. , - ,· - • - - - - - •- .- ',;;_ 

•,, 

. ''A1~0Jofbetl£'r.disamf,i'su~tion ~1ld~1.s1} lbt~r~d~dng tli~ n~n1be,~J- phoi~en1e-set; net~ssary 
.• Ibrw,or<l'st1avl11g:roi·cxamr.le,:u1e same spcechal th~ir.begi~lling(e.g."bi·ii1g,,and ' <i . 
• ,t'l>rings");inadcfitio11 to pres~ing the _first key of a sylla?le, t~nd speaking sai4syllablc, in : • 
somccli;'>es 011c~r 11wrc ch~ra1ote(sucha~ th7.l~s~ c:.han,c:~er(s)_(c.g1 '.'.s") ul) wor?/syllable_·. 

• .m.ay -~c: t,res~ed an9 spoken.For example, a uscr·may press a.. key cufresponding to the.· 
•• •• •· . 9h~ract~~ ''h:: and 5ay. "btihg'' { e.i,: phoneJllc-sct':hring?-was assigned t~ the key "8102) .• 

• . He thcn,niay prcis th.e key ccfrr~sp_O(lding to'th~ l~tt~,· •·r, <i~~ eilhl:l ~)rnnoun~cs:'~"or: 
•. 'spcaks_the~ound oflh~ pfic,nen1c "s': Aller pri~vidi11g an eml-u1:.1hi::-w9rd sigrial ~tlch as 

pressing the "space" key, the system· will considt:rs rhe two Jata input sequences, ·and 
pro~ides the corresponding word."brings" (e.g. its phonen1c set was nul assign~d 10 the key· 
8 I 02). It is umJet·~tOe>{! tha(cntering one (lr more si nglii chanicter(s) !Jyusi ngthi:'metho(l 

•. -here, may bepossi.ble· inaiiy pcisition (sucb as in rh_t!}>egi11nirig, in 1hcmiddle, or al. th~.cnd) 



within a word: l•'oi· notco~fiising thci systcm,when a us~rehted, aporti;n (of a word) 
'comprising a letter, by the v.;ord er1try system of th~ inv~ntidn, lie pref~rably may speak th~ . 
sound of said. letteLFor exa1l1pl'e, instead of saying "ein", the user inay prono\mce the .. ·_. • 
sound uf tln: phum.:nic/m". Also ina simila1 casc, speaking sityii1g ':l", may be relakt! ~):'. 
the system to the chainof characters "tea', ··tea>' and the letter"(, whik pronou11cing _the 
,~rnmd off he phnneme "f, ,~ill be related t11 only the letter "ti' • • • . . <' ; 

' . . \ ., ;·. 

As dc~cribed before, for.better disambig~atil)~; ; ~ord/po~ion-of-a-w~>rd/syllable-~f-a,-. 
·word/sub-speech-of-a-word (such as "thirsl'' or "brings") havingsllhstantial numb;r of 

.:> phoneme sets may bl: divided into i,1ore than one porti011 whcrt.:in some of said portior1s ·•_ ... •. 
/ may contain OIIC pho1H.:inc/diaractcr only,ar1d cntc..:1l:<l l1\;COn.ling Lo the data entry systetnof 

• .. Lhe invention: Also as me~ti<)ned, ac~ording to this approach, nmitiple phoneme-sets .; <.; 
< . wherein each comprising fewer nu111ber ofplmnemes may replace a single phoneme-set >\ 

comprising substantial numbt.·{of phoncmc..:s, for representing a portion of a word (e.g. a 
syllable): Also as described before, dividing tlie speech of a long portion (e.g. long syllable .. : 
comprising substantial number of phonc..:mcs) uf it wurd into shorter suh-speech/pl1one111c-. _. 
set po11.ions, will reduce the_ total number of' phoneme-:sets 1~ecessary for recog11iiion of aU . • .. 
of the words ayailable in a dictionary dat.a b,1se As also dcs1.:fil.ll:tl bell.uc, thi~ will permit· 
lo assigr~ less phuneme-si;ts to each ~eyofth~ keyhoar;d/keyp,id • • 

.. Accord~n~ to 011e en1,b9cfn1~~1~ of tl1e iny_crHiCltl, ~a seq ()rt 111e. a~{!y~-n1.J11tic~ijt!;~ p[i ~cipies, ..• 
to each key of a keyboard/keypac! short phoncmc:.sets com.prising few_ phonemes may b_e. 
assigned. Forthis purposc!ftJr cxarr1ple .. ira phoneme-set starts with a consonant hmay • ••• 

• comprisc.thllowing slrudurt::./phon~ri1is· _ . . • ..... · · •• • ·.·•··• ... •• •• . •.·. ..•· .·. i, .• 
onlysai<f ClHlSOn,int- .· , •. ··. _ .. _·_·_ .. _· .. •· _.. • _. ·•. · .. _·. .. . • 
said co~sunantal lhi; beginning( itnd .afleast ()11~ vowel after lhaL :. • i < > ··. 
said C~llSl1Ilanl lil • llu; bc~nnin~~ a~ :1east l;i1e' vow~I after ~aid.~onsonant. and l!Il~ 
CCll~SOtlallt aftersaid vowel(s). • •• •• • • • • • • 

•.ll'tllcpl1u1~imc~scl.;laJfs\1/\thav;,,;d,·1r~1~yi~ve:the.foilo~ing'strntture~:··. 
•• 'at le,i_st' {)i,e<vowrLat the' h~ginni'ng ·>. '.. < •' • . • ·. : • • 

s~id yl>i.;I(sj al the hegiimir1g~ and one ~o~sonant after that·•· ... 
• _,' - ' -, i - :-· -, :!. ~ '·~- _'' ' . ~ _•.• -. - ,- - ·, .- :·- - ''. : ., ._ ,· - - ,,_ . ; ·:- :~ -,._. ;,- - -- - - -- • 

• Fig. 88 ~]1ows sonic e"an;e,~iorthe rAon~me-s~ts 88() l for th~ constant 'T' 880:Z an_d the 
•• vowel "u'_ 880?, according to this embodirnen(oft,he inve.ntic)l1 .• Cohimn.s 8804; 8805,, .. •· • 

8806; _· show tl1e djfferem portions of said plm11c1nt\-.s.els accC:Jrding to the smind groups (e.g, 
consona111/vll,;i.:l) ~u11slilL1iingsi1id pliune111e~seL C,ilumn 8807 shov.rs_co.i-rcsponding·:. ·. • 
exemplary '¥01 ds .~hc1 ci'n lhi; ~Lll ! cspumling pJ.ion'eme-seis cpnstitutc part of ttie speed, of 

. saici words. for example, r)hLHlerne sel:"!.ar''8808 constitutesponion 88Q9 llftfi{word . 
. ''.stair". ·column_88I0 Shl)WS ,HI estipiation exemplary of the nup1bcr otkey pressesfor ••• 
cntcrmg thccorresponding; words (one key "j)ress con-esponding Lu the first character of 
cac.h ponio11uflhi .. :wi.11d ~u.:c';>i-dinglo thill embtidimentQfthe irivc11tion). for ex.ample; to 
enter, the 'J,/0rd 'tintil,,8811. ausei: will fir_sl pres~ th~ ke>: 8 l O l (seq fig: ~1) corresponding 
l.O the leller "u'' and preforably si multancot1sly, says '"unn, He Lh_en presses again the key. 
8101. correspo~ding to the lcttcr;'t'!,andalso pre_lerahly sirr1L1lt,111emisiy,_says_"t.if. 'foend· 
the-w(>rd, the usei· then info-r:iri.s th(: syst~Ill by iii eml-of~the-word signal such as pressing a .· 

. •' - ..: . . __: - . . ' - -- ---'---------'-------- -- . ·-. . - ___ , 



' -. . . . . . ,·. . . 

sp~ce key. The word UQtil X_as entered byl WU key presses (~xcluding the end~qf-the-word 
signal) along wiliithc ti:sc's ~peech.According to ihe current embodiment b.~sed onthe • 
principles dc:si.;ribedbefore, a consona1it phumm1e which has not a vowel, immediatciy,, 

. before or atl.cr it, iuay be wnsidered as a separate ·portion qfthe speech of a word. For • 
exampic, the ''s''at the beginning of the word ''study"88 I 2, and t.het<s" in the middle ot 

._ the word "understood" 880 may follow this ,i1lc This will extremely reduce the number • 
••• 'of phu1i1:JIIH~~st:ts necessary for entering of any word avaihtble ina dictionary (c.g IlHtybe •• 

less than cine hundred phoneme-sets per the bliginning phoneme/character of a portion of,, • 
word may be enough for reL:ognition of all of the words in for example. the English . • ·., 
language). Hg. 88 shows ot!1i..:1 bi..:ginningphone111cs/charac1ers such as 'V' 8814, and "th»:\ 
8815 assigned wrhe key 8101 ofa telephone-type keypad. For each of said heginning . 
phonemes/characters, phoneme-sets according to the above-mentioned principles may be 
considered.his undei·stood that if needed/desired longersub-spcech portions ofa word, . 
having more phonemes may also be consider~:d with the short phoneme-sets of the syst.crn.L , • 
Also for examples, phor1~:mL: :,;els representing more than one syllahle of a word may also • 
be consid1::red. Also for easier recognition, as described in previous e·mbodiments, to • 
better rcwgnition of the speech pi·onow1ccd by the users tliat., in many'cases, may be 
native~ of non Erlglish spoken regi<ms, character-sets corresponding to phoneme sets (such 
as ''to" and ''t6'') having amb1guot1sly similar prcmunciation, may be:: assigned tq all t1f said 
phpneme.::.sets: • • • • • 

Memori✓.e;_i shu~l µhur1tm1tl-s~ts/speech-1~1odc1s may permit the recognition and entry of· 
words i.n mariy languages. f'.or example, the phonr.:um sel ".sha'', may be used fur·•· 
recognition nf words such as: •. : C> • • 

• • • .. shadow'', in English, 
• "clrnlci.1(', in Frerich. • 

• "Shalo,;,,· in Hebrew . • • 
• i.'shabab'.:: ii-!Arabic,·, : 

"'0ei.'ll~a'\ .ii~ Japa11~sc; Er<,:.·•. 

••·· ·• f ~· ~i;n\>:f,;aid ph~ncJ1·:· :~t.~,.1c~~~e:i1.ondiJ1g··chru·aCt•~~-sels ·_in •. a ~9rresp?~ding ·1ang1lg;: 
maytelts~ig11ed~s.iricnt1~ncd l.idurn, .hY d.<>ingso, apowerfof rnulti-lingual datacritry . 
:sy:stern pase~- on phone~c-sc,t r~cognitiori rnay be provi~cd. Forthis purpose ohc oi• Hl(

0

}re. • •.... 
data bases in differ~mlai1guagc:s,"rimy oe.av<1ili1bl.e with_iil the. systen, .. Differe~t methods to.•· • 
Clltcr dif!erent tex_t .i '1 di (fcrr.:11tI~nguages)_1~ay ~e c9;1sidcrcd; ,: • • • • • • • • • •• • : 

Accoi-dilig tti mie method, hy havii1g ·a gonunonshort pht~11emfscts data base and the 
corresponding character ~sets datahase in ma 11 y languag~s: for ente~i ng "text ~l a desired 
language, a t1ser niay seie::ct ~)an~uage mode by informing t(ie system by a predefined • 
means. For example, sai~ _i:1ser may press ,1' modckcy Lu en(~r into a desired language mode. 
In this case after entering <t word byp1ic1ing the portions ofasaid wor·d acconling to a 
COITeSJ)Ondini e~1bodi mcnt of tlic i1lv1:Jr1lion, tlie system will compare the "selected 
correspl~nding groi,ps/chain:s uf.rnsemh le~i ch1tfac.tcr~scts with "the words of a dicti()nary of 
words correspOl1'dingto"said"scki.;ted desired language. After' matching said group or 
character~. with one or more wordsofsai.d dictionary, the sys·tcm seie::cts said matched 
word(s) as the final sclcctiq11 to be inpLLtted/(nJtpul!-:tl. If lhe selection contains one word, -.-- _- . _, __ . ·-,-- -_-. . ,-,·- - -- .,, - -: .- - . . 



, - . . . 
' . . ' . 

,;;d ~o(d ""Y bocon,C ;i;; tYn•I select,on ff lhc SClcctOoO ~(> mpci, .. more 11tin one . wocd: 

then said words 111ay be presen[1,;dW theu.ser (e.g ii'1 it fist printcd_{lt the display) and tilt!,. 

us1;r n;ay select one of them by fbr e~amplt:t!Stng a·'·selccf' key_ •• • • 

Acco~dirig[<> anolht:1 mdhud, aH data_basesin ditlercht languages available\\/ith the 

sy1,km. will be used simuhaneously, per111ittii1g to enter an arbitrary ·word entry fo differerit -. 

languages. For example, after cnteri11g a worf by entering the pmtil1ns of a said word • 

w.;cmdiug tu une embodiment of the invention, thp system will compare the 1,electeµ . •·•. 

. . u .. uresponding groups of characters with the wvnh ol' a aH of the dictionaries of words,', 

, •.. available with the syst.cm, After matching suid group uf diarnch.:1s wilh I.hr; words availahle • 

• •· in different diction~rics available with Lhe system, Lhc system selects said matched woid(s) • 

• as the final selection to be inpµtled/uuLputLcd. If lfo,; sdcc~ion contains one word, said word 

may become the ti nal selection. lf the selection comprises more than one word, then said •· 

words may be pi·esented to the user (e.g. in a list printed at the display) and the user may 

' select one of tl1em by for example using~ "select" k1,;y. , • 
' . . ' . . . ., - • . ' .. •. . 

ln some. languages. such ~s Hc!Jrew or Arahic, ~herein.most of the V;)wels are not presented ' 

by sepal ntc; d11:irncters, lh~ system may ev:en workwi.th higher accuracy .• 

The system IllHY also work ~ithout. the stejJ of COl11j)[U"ison cl the J~se1~1bled select~d 

chara~ter-sets.with ~ dicttonary ()f ~ord: Thi~ isus~-ful fqrentedng i~xt in different ..• 

la~guage~ withul.d WUI l yin,;. ab(1ut. 'thei/ exist ei1ce'i n _ 1.l1e dictioi,ary. o(ihe'wo~ds of th~ . 

syste111. l'or exampk, if the systern does no~ Ct)fnJ)f)se a I l~hre~ dic1.iot1ary or words, a 1iser 

may enter a text in Hehrew language by using thtroinanlcH9r.s. T() ent~r the word· ·. • 

"Shalon{', the user'Yiil l1Seth_e existing phoncn1c fClS ··s~a,; lltld ··1on1'' and their_ ••• .· ·•.· . ' 

•· _ corre~pp1~dii1g cfiaract~i S(.."tS avail~l)I~ 'A'ithiri. the sy~t~nl, A nieans ~ucll as <1- n1Clde, key 111ay 

··•.·.· be used to infonn Lh~sysLernLhallfii:ass.cmbkd gratipof characters will b.c' ' .· '>. • 

inpu#ed/outputted with~Llt sai,d comparison: lfmurc thfttl on.assembled group oi'~haraclcrs • _· . 

• • • ha_s been pro~uce~, they w{t lb~ I~iay tc p/ssc~1tct1 't~ ,ti1c tis~l (c.f 'uta l1sl p1 inlt:d al LJ1e / : ·_·. : 

• display) and. the i.1ser n'tay sele.q one ut' them by !or CX(!r'iiplc p1:1.:ssii1g a "sdcct,,kcy. 
•·, .·_ •·•.,·. _• . ., ", ." •. ' ,-,• ·.' '1\··,',•.,,·,; ,, ·.• ·•,-.·,._-'!'- •·:. r:., ·•.-•. - •-'•••-,,· .. -;.-.-· __ .•• •• .. • .-. '. • .-. 

;,1.n the\vqid· ~11t'ry c~i~odi~i~riW~f •~htinve-~ti~r~;··if tl,e i~p~It!~<I/Ol~tp~ttt!(f_ word_is npt_t.h~ • 

011~desire9 by UH; usd,(i WLlld-c1:aslng fl!nctipn may h_eassig11ed io akey'. Similar vs a • 

character erasing fi.indion { c:g: _ ~elete, back:5pace) kexs, _pressing a v.,ord-enise-key will 
erase the iord ~cforc th~ c;ursu·r i:>ri thrS_di~pl ay. ' • •• • • • • • • • • • •• • •• 

Ac~t~rdi~g-tt1.anoLh~[w1bu<li1ncntL;/11~c iu-.:c11liuii:.rnust'phu111,;mc~scliufll1c sysiem_will·_ 

. ·. have only u'nc w11sm1antpig. 89 shpws some or them as. C!xampl C, According t_o this • 

• timbutliuu:uL, fo1 cx.c1mplc,_loc,nt.er tl~ew_ord l'teabag'' _8_901, ~i1e user first prcssc;s th~ key. ' 

. 8101 _ while saying. "te".. He_ then presses the key 8 l 02 whik saying ><bi(. Hefinally presst'.S 

. . the.key 81 OJ whil~. saying ''f(. (or pi-onouncing the S0ll1ld of the phonctnc ''g"), As in other 

• :embodiments, 1:1t thct:nd ·orthc '""'.orc,l he lllily press a key SllCh as space key, _:. 

Fm b~LL~i: relip~};ISe. a~;tl li) a~ig111c1ii Lhc tlCCUI aJyt~i' LIH./ s y~lc1'i~;. tlll ,mlu-cmrectidn son ware 

p1ay be conibined wit!_, the embo.di1~1ents nfthe inventilin: J\uto cc,rreclion sollware ,ire 

know~ by the pe{)f)le skt.lfodin ll1e a,i µor e~~~ple, when a user trTes iii enter the W(Jrd 



"network",he_ti~~t presses the kcyf\ IS,8 9fthe keypad towhi~h the leHet "ll'' lS assigned 
and simultaneously says ··net''. To the same key 8108 the fetter ··m''is also assig:ned _In 
some sit.uat.ioris,. the system111ay misrccogni7.e the user·s speelih an~ sek:1.:t a uhl:1111<.:tt.:r sc:1-, 
such as "met" for said speed1. The user proceeds to entering the ne~t syllabic by pressing'· 
the key 8104 corresponding to the first letter, "w", of said i;yllable aiid says ··work" Tl1~: 

• syi;lem iewguizcs the phoneme set ''work" pronounced by the user and seiects a 
corresponding character sel ··work". Now the system a~sembles the twu selected character' 
sets and gets Lill: wLnd "rni;t.work". By com11aring this word with the words existing in thet·· .. · 

• dictionary of the words database of the system, the system can not match said assemhled • • • 
with any of sa.id wqrds of said database. The system then wiJ.l try to match sai~' 

asi,enr1blell wu,d wilh the most resembling wnr~. ln thi.~ ca:se, accordin~ to one hypot.he1>is,. 
the system may replace the letter "m" hy Lt1e letter "n'', pruvi<lin~ tin-, word "network'\ .· 
which i:s availalik iu _:;aid dictionary Accnrding to another hypothesis, by considering ti1at 

' "m", and .'"n" p1ay he m1srecognized by _the voice recognition system and hoth are locuted 
on a .~ame, key, _the .sy~tem wiH replace the phoneme set "met' by the "phurum1e set ··net' 
and sdt:<.:l _thi.: <.:haracter set "net' assigned to the phoncn1e set "net". Then~ by_ replacing the 

•,. character set "met". hythe character set "n.ct', the wqrd"network" will be assen1bled. Said 
woi·d _is avajlable in th~ dictionary ofthc word~ ofthe. i.-ystem, 't w_ill fi~allyb~ 8el~cted . 

• . Ill' anutlicr ex.ample, e,lt~ring"thaf'may be recognjz~d a~'.'vat';by th~'~ystc~. S~nc, -< 

proccduJ:C ,-viH disa.i11biguate s11id word and wili pro\:iJe lh9 correct word; '"that?. : • • 

,{a~~th,er exa1~ple,_if Lt•~ sfstUn1 ~,u~s '1101 ;i1atch;n ass~1nl1led grou11of c;,ha~actern'o/itha 
..... Wl)rd'of the dictionary, the auto'."correction sot)wm;eof the !jystem may evalti~te. the·• •.•... 
• ••. : .• vo.~iticm o(th# chai:actcrs o.f said assembled' char~cter~st:t (rel1;1ting lb eachother).jn a \' . 

correSplind,ing portio~ ( c:i:t sylJ~ble)and /()f within saidass'ernbl~d g'rnup of til,arac.t~rii; and 
tries\o'n.1atch said gn;up of, d1~rm:.tc1~.t~ a l'f<JJduf th9;dicliooa,'.;. Foi' exan;~11e: ifa .• .•..• , /' 
chai·~cter is missing w,ithi1t said chain/~i·ot1pqt:char~cte~s. by said. compari.~mi iith the .·. , 
\V9rds ofth~ dictionai·y, .the systi.:11i)u~~t' ~l:ugr,i_✓.~; i:,;~ ~,'rnr ·a,1d ouipiJ~/ii1put the right: 
w~nL tu1:_examplc:. if a liSc.!f e1,1ters the \Vord ·:u.~-der~HttmJ''. (e.g._ i.rl.4 portions),!Uld. <> •.•• 

. forget~ iu' entci the pu'r liu11 ''s'' of ~aid wnrd, ?ne of the assei~1qled ~roL1p'.uf d1ITT"actcrs may ... · 
?. : pc_ q1~ clia.i 11. <?t" ch,iracters '.'Underland:·.: .By considcrins the chara~ters pf saiq chain o( 
••• chlli·aclc1/~nJ lht:i1 pq~ition rel~ting t11 eacl1 otl~er i!1 ~aiclcl~ain, and_ i.:~rnparing:;uid. chain., 

·• of charncters~ith the_,\V(lr<lk or th~ diclio11a:1 y: !lie ~y~ICU! 11it1y f(;<;Og11i~c that.the iutcudc.d • 
wo1fi~ the word ''under~t,i~d'' andevenlual_ly eilhef. will ii1pL1l/uulpt1l :suid wu,d,u, 111aY. 
prei.tml ittup1c uscrforuser's det::isJon,.Jh~ alJtp-correctio~ sofhvarc of the sy~tem may 
have part of,_ or. ,tll of.the. fuuctioni}I ities any au,t'.1~correctiori software k~own by t~e people 
skiUed. in the arL • • • • • • •• ' • • • • ' 

,· Wordssuch a~ "t;i,:, "too'', ()[ "f~~;\havingtl1c ;atric pronunciatfon', may foll~w special 
rnl~s.Fut uxi11upli.01t/ni(ISl Cl?llln)l11lly u~edwordam~)ng t~e;iewur<ls i_s the won~ '.'..to''.. 
This __ word ~1ay be e.~ter~d accor1.ing lo theernbmlinwui of the !_11vcnti~11, The uutplll fo1 
this opc!'atiori will_ be tl1~ W(~rd''tt>'.' by default. The wo1·d ''too', may be ciltcrcd (in two. 
syllahfe.~) by pressi_ng the ke~ corresponding to thc. lcttcl' "t", whilesaying "t_o.o". Refore 
pressil~g tire e11d-of-the~wordkcyithc iist;r n1ay: al ~o enter an additic)nal chara~ter ··o .. , by 
pressing t.he key corif'lpnn1.i111?,J\1 the lette:r'V\ apd saying .'"o", Ne>W he may press the 



• endpoi.tfk~y. The word ;,t()O., v,,Hl he recognized ~nd inpulte<l,. Td enter the'word ''two\ 

I.hi,; sr~tcmnrny 1,;iUn.:1. e11ler il9hai'acter t}Y cl~afacter, or assign a ~p~cial speech sucµA~ ... · 

"tro» to said word and enter it using this embodiment. Also for example, to enter "two~', tl1c 

user may press the key 8 IO I and pronound: a long ··100 ••. TO en.tcrt!Jc digit '7', the user' 

presses the corresponding key 810i aud pwuouiwes ::.11id tligit • • ' • • 
- -. . . . -~ 

A vt1ry inlt;rt1:sling is:;ui,; ~•as just been' mentioned. I'm exari1ple, by saying "fiv'; and} , , 

pressing the key 8109 correi:;pomling to the lirst letter of the word "five", the word "five" '' 

will l,i,; 1.ml(;tctl. Iut.cJ'~stingly, by saying "fiv" and pressjng the key 8105 corresponding to • 

the digit "5'', the digit "five·· wiUhe enten:d. Hy saying a wtlrd having two different output 

syiubols, and using key presses, the user intentjon is clarified.This is one l1fth1;; _ 

shu1L1.;m11ings ofthi; dti.la(.;11t1y by the speech alni1e_wherein the user i\1tention 111ay hot he. 

considered by t.he voice/speech t·ecognition system. Also for example, to a san-ie digit, mor!, 

·than oi1e speeches may .he assigned. For example, to the digit ''4", two speeches, ••four'', • 

and "forty'.', may be assigned. A user may produce t.he number .. 45'', by either saying. 

"four"; "fiyc" while pressing the correspo,iding keys, or he rnay ~ay ''forty five" whi1e 

presl,ing the same ki.;ys .. Also when a user presses .the key, 8106 and says "scvc~", the digit.• 

'.'7'_' .vill be inpullctl. This is l,ci.;ausc tu m1lc1thc w_uiq .. scvcu", the USCI may p1es:s lhe key • 

!HOI\ a11d saytsc'~. IIc then may press the key~ IOI and say ·vcn'.': • • 
~ ' •• • - • - •• • -• • -. • -- / :•, • • " ' - - •• - • • - _. - -_ •• - - • ·, - C • 

•·· 1.;·~ihe1:1angu~g~s ~1.id1-~s , .. i~i~cfr, 'whe~e,i;1 th~-sp~~ch-pfth~ digit.·.::,,,,·~OJ~~P~i~f~ 0116 

syllable, for disa111biguation purpose,-~- ci,s1on1 Ttlcldc speech. riavingtwo syllabks may be· 

a!!lligncd lo lheyhm actc,i scl_ "scpl'1 
'. ,Fmy,{11mplc, lh\W<;JI d''scptu'' Ill<~>' 'be CI ealeti by, i,_ .· , 

,us,er_ an~ added.to the gkti~na:ry ofthc '1/?!'d. l'his wot~ n1ay. be p()i11ted to the. wor1 ··sept'\ 

"' in th~ dictionary, When a userenlcrslhi.: W(Jld ··seph((Hccording lo lhe curienf · :;,,' < . 
" • ~1T1bC>di~1~11f pfth<i,w~11tiop) the sy~tcm:willfind saicli()Id in the di~ti~nary ~f th;,woi·ds· 

•. ;' oftlfe systefll: ln~,lead uf iiipullini;f oul p~ittiug >ai1l, wt.ir t( th~ systtmt -willinpul/ outpu~ th~-_.·· 

••. wordpointedbyrhe word '.'sept9'\ Said word is the ~V(lrf'sept''. The 'create~ syinbols . ·., , 

p~i11tfog _tu. tin; \,\/LHdS of lhc. dtclfonary da1ahase.mayb~ arrai'tgcd in) ~cparatc d~tabt-1s~ . ' 

It mll~t b.c noted that the suh~spee~~::1eve1 <lantJritry system~fthe inve~tion is based on the . 

. r~i;okiifoin of Lh~. spe~~hD~·a1 lca~i p~tluf i1cWLIIti (c,g: ~lib, spcu~:hur « w.l>lll)., Omside1ing 

,• ~hat tnanywprd~ inomi or mor~JanguagJs mayhitvc GOIT1Il10rl s,ub~spee~hes,byslightl~- < _.·--· 

modifying/adding )!h~ne1~e sets ~nd.imiin the do~re.sp<>nd1ng characte~s to said phone1ne 

sets, a ~1ulti-lingual data cntrysy~t~m may bcwpic availabic: for example; nmny \ '°' .• 

lt1ngLiag~~)ud1 it~ English" Gc!i!•~;l, Artiuii,;; J:l~~1{:W,. mid i,;vcu Chiri~S(; Iingua~~s. umy 

comprise words having portiom;/syllahle.s witij ~imilar pronunciation .. '··.•. ·.• .. • ', •• .··• ... ·•· 
C_ \• .;_ ;"_ • ,•_ :.-,_ -_._;_ •_•.- C- _- ', -,,-.•:t _.,,;-: •- ,:, -.. -. _--, -•.•·• c-•_•_ • > '. • ••. •·, • . .' •;. • • __ .;_;!: ; -- ;,.',. -•' 

His understlH)dtha(a usei,'1r1'.1y ltdd Il(;W slantla1do1 CL1Sltmi-111ade words and'.··•· ··•.· ... • , 

• corresponding speech _to the. diytirnmry d~tab~1,e of the systeri1. accordingly'. the sy slc11i may 

Pf?duce correspo11dingkey'pr~~s,yalues a~d speechmodel.'.i and add to corresponding 
uatab11s~s · • • . • • • • • • • • • • 

As 111entionedbef1re: t~' er;te{a ~o'.d, a user may pre,ss ! key correspo,;ding t9 the iirst 

charncler/leUer ofa .firsi portior1 of a wurd an.J sp~ak. (the pl1onernes of). said portions. If 

Said 'N()rd is· spo~e~ in more thaf mie pottions, the user may i;epeat this procedure for each 
of the 'remaining portio1is ~f saiqword,- • • • • • • •• , • • _. 



. ':·•-·:c_··:,:•·.-, 

,..,.,_,._ 

,According to one cmbud}ment. (;r ti~e invention, when' the user presses ,a key c;orrcspond ing.' ' 
.Lu the first letter of a porti<.m (suchas a syllabiefqf a word and speaks said portion, t11c • 
voice/speech recogniLiun system hears said uscr'.s speech and tries to match at least a 
portion (preferably, at least lhc beginning portion)or'said spee~h to the phoncine sets • 
assigned to said key: The best matched phoneme sets are selected arid the corresponding\ . 

··character sets will be s9i'ected by the sys1.em. A1,k1. cnl~ring the entire word by repeating\ . • 
the same' procedure for each porlion (e.g. syUahle) of said word, one ()rmorc character sets, 
for each portion (e.g. syllable) of said word may be ;elected, respectively. The syst~lll now, 

• may have one or more character sets Hir each ponion (syllable) of a word wherein each \ . 
character set n1ay comprise at least part pf the (preferably, the beginning) cha~acter; of saicl 
syllables. The system then, wjll tiy tu match each of said clufracters sets to the (e.g, 

.· .. beginning) characters ufthe corresponding syllables oftbe words of a di.,1:ionary ofilie 
. wordsdata base of the system. The best matched word(s) will beselected, ln many cases 
only one word of the dictionary will be sckcted. Said word will be inputted/outpt;tted. ff 
more than one word available is selected, said words Tnay be prescntcq to the user ( e.g. in 
list printed at the display) and the user may select one of them by for exam pie pressing a 
"select" key. • • • 

For ex~mple, by using the lahleof the fl;. 85, to enter.the word ''t'iying" (e,g ph~11ein~~ ' 
' <(trI-ing); th~ uscrmayfirsl pre!ls,th~ key ~ I OJ and say. ''tri'', The system matches the user's' ' 

speech to the correspnnding phrnu.:mc· set'assigned.to the key 8HJland selects the •. 
' cc112i"espo11<ling t;haracter :ets (e.g. in. this exa~f.)le, '"uy'', "tri'1 The i1scr then presses the 
key ~ I 0~. corresponding toJhe character"( andsays ':ing'',: lq this. case, ,the ~y'siem , ) 

'matchesthc bcginningofthe user'.s speech 'tothephone111c s~t ... in,,~issigned Lolhekcy ..•. ' . 
8103 (e,g, phonc111e.set ''fi,g';doesnoi t:xis.tin thf:!'excmplary data. base; thoreH)}e 1t is not•· ' 
assigrj,e,d to sai<,I, key)a11dsel ecis tl1c sonesp{;n~i ng pharaclt!r set,'.'inT,. T,lic l;se{ntl\Y has< 
finisl1~d to enter th,1.:· wur:d and he enters an cndpt>int( eg, end.o{ tiit! wiird) sytnbol s~ch as 

,· ppis~ing ~, spacck~y l)f p~e~sing ady key willH.>Ut.'speaking (~.g, pressing a kex a~d not•ii 
speakin~{rm1y~t: assigne9}~ c:haradcrssud1as ]Junctuati611.mar,ks;PC timclipnf,,'etc .. This 

'.•··matter has already bee11' explaincdiri ilii: PC:/ application~ that.have afr~adyh~en filed by 
., :this inyc1Hor).Thtd,sxstemnow1naycr,eat~ .<liffer~µt.gro1-1rs:or character~ ~ach:Co~1prising. 

possible 9haractl!rspfctl lca'st pail or lhe heginning char·acters of each syllable of tl1c ' • • 
desired word. • . • • . • . ,, , • . . .• •. . . . • 

In tJ;;s cx~1l1plJ., two gro~J) of characters ;~iay'bf creal'cd. s,aid gr~lUps of cliaracler:sarc: ., , 
• · · · ·· ;,tr:i ~ in ·; :/ , · , ·> , • ·· · •.• ·•·.· • • • • • ·' •• · • • · ·. • ·· • · 

Or~ly Lhe second group of qharact~rs (e g. ,;ti yin'') corresponds to an e~istingwon] int he·, .. ··,' 
English dictionary \:"hcn;µ1 ·~~id .word COl11JJrises the leUers "tty" at the beginning or its first 

• , • syllctulc, and also. co111i~ris~s. lhe letter.~ ••ir( arthc beginning of another {'e.g. second) 
sxllable of said word. Said ."'ordis the WIJrd·'.trying" ' 



fu tfos systc1n lllc qua~1dt)'of phoi1~i11e sets/speech mL)delsnecessary for recognifion of. 

many entire words may dramatically he reduced.On ~he otherhand the m.iinber oftht! sets 

of character rcprcscnttng said phoneme sets may be aug1i1ented but.will not have a •• • • 

significant impact on t_he amount of meinory J1eedecr • • 
•'· ·-: :·:. , ' :: . . ,- ·- ' - /t-· ' ' --:- _·, --->·:,_-,__. . . .-,~:\' ____ ·--. \ .. 

In many caseSon!yone of said assembleu diaplclerSrnay match
0

aWtmi in the didionaiy. 

Said word _will be inputted/outputted. If more than one assembly of character sets_ .... • 

correspond to words available in the dictionary, said words may be presented ti:> the 

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

pressing a "select" kt:y. • 
' • ' ·, ' : '. ' _' .. , 

To permit hett~r recognition of the speech pr6nounced by the user~ that, in many cases, 

may he natives of non English spoken regions, character sets assigned to phoneme sets· 

(such as."vo" and "tho") having itmbiguously _similar pronunciation, may he assigned to 
uf said phuneme sets. • • • • • 

Entering data si1chas texUhrough asmall keypad severely redu~es tlicdatacnl.ry speed. 

T.he data entry systemsoftl,e invention hased '11ll1ressing a sii1gle key for each . ·•-·• . 

portion/syllahle of~ word, while.spe'!:kin~ said po1tio_n/syUablcdramaticallyaugmeJ1ls lt1e 

~a(~ enlryspe~<l. The systerii has ~lij() rnany ot,hermlyantages. One advanta?c of the system ' 

istha,t the system •~my'.rec;ognizt! (with high. accwacy) a word by prcssii1g ,nax~e.1J,single,c_ ·_. 

key pm each pmtitm (e.~.sy_llable) ufsuid word Another ~eat advantage oftlic systcmjs· •• 

tfatt the users di.? riothav~ to worryabout missiJelling/mistyping a wor~which, particularly, 
ix,, word p,~dictiv~ dttttl c~1l1ysystr.:n1~ rc,:;ult in ~nisrcso~1ition/non-recognition ofan entire 

word. Also am>thcrg1 cat •!dvantaefcyr th~ systc~n,i S ir1 l~ttl .when a LIS~~ presse~ the tcy_ '. , 

.. co1icspondtrig Lu l_hc 1i1:st lcU~I of a P.tJilimi 91' ~ \IIOTd, he spec1ks (sai? p9hjon) ~tiring said 

key pr~ss: Aphe end ofa w9rd,th~ llSer_mayen~era.defau.lt symb,ol sudl a.s a JJL;n~l~ali1in 

n1ark(assig11c_d.to _a _kcy)byp_ressing said ,key-vvithout 1ipea~ing'.. A s.111e1itioncd. g1pre,tl1is, 

•. key press 1na;t alsp ~e· used as the.end-of-tl.1~~\•mrdsi151~al. For exatllplc, a ltScrnmy entef .• 

• • _th,e \Vord'.'hi'.~, 'by pressing th~ key 8103 cincl ~imi1lta.ilco'usly say_ <,l.lf': ti~ then mJf press· ' • 

• ' • ' •. the key 8IQ.iwithpi.tt,spe~king:,·,1·t,is yvil.1_,int~)ftn _thatthc_ci1tjy of the '-\/Ord is,'ended'ai1dtht! 

' syn1boL::t: m.ust bcacld.~d a(tlt~ end of said worp:,. rhr final input/putrut wi.H bf~ the • • • 
• charnctc1 sd<'hi.,'.';' ·':.· • , · ·, ' >• • •. _·· • .. ••·,•· . f>. • •.. ,<:;;: · : '.·/> 

.. · 'fl~c datt1 cull)' ~ystcmdc;~iibe.d i~i Lhisiri~enti(;n is a deri~;itioh of the dat~ entry sy~ttms 

• d,e5ccdbed in the PCTs andUS pn;>yisicinal applications fil_ed hythisihvento( The. ._·. ' . . ii .• 
combi11t1tlui1s ur'a cha, aclerl~y· char act er data entry sy~tf;!m providing a foll PC keyboard •• •• 

fonction as described it1,thcp;·1.:viot;S applii.;at!uns and awo~d/iJ011ion--'i,f-cl-WOrdlcvddata 

e,~try systcmas,dcsc1ibidir1 ~aid }>CT application and he.re irithis,applicationwilip1'ovide • •. 

a9ornplete fcisi,_casy aJldnatu!'al data(:nlr);in mobile (and ~ven_in fix) environnicnts··••······ • 

'permiUlng quick data entry tifrough,keybtiards havingre<luced ntin)bcr of keys (e.g: ••. 
keypads)ofs1nallelectr6nicdcviccs.> ::••<· , ·'•<··· •· ;:: .· ••• c 

·- - - -. '< ,•. -- - ,·. --··1 -_-._• - -··. ••• .. • . -•·-- ,_--. . ; 



. ' 

; ~ Co '. ' ' ' 'y111bols ~ 

DifTeret~l methods ofcopfiguratio11 ofsyn~hol:.h~ve.becii p~oposccl hi pricir pa,tent :' • 

applir.;atiuus l'iled by this inventor. fig. 8Tshows a !l1C{hod of assignrn,entof symhoi~ LO 
keys ora keypad 8700./ • • • , • •• • • • ' • 

As befon:, LeUc1~ a-~. and digits d-9 are p<>sitioned 'on. thcfrstanda~d'po.sitiok 011 a· . ,, , 

telephone-t.ype keypad a11d may be inpulJl:t.l by pressing the corr~s11i>i1ding key while :. 

·••· speaking them. • • • • • • •• • • • • • 

Also as before, many punctuation characters and. functions are asSign~d to the keys of~~id .• 

keypad and may be inpullt.:tl byprcssing (or dot1ble pressing) the ccirresponding keyS ' • 

without 1,peaking them. • •• • • • 
• ' '• -•. :-, • :: .'-• ;·_ ._·•. • ::: ·• I • '. ': -'.- • 

Ii1 this configuration, sorrie of the punctuation marks Suell~$''+'' sign, which arc naturally 

spukl:ll by Ilic· uscrs,.are assigned t<,>some ke)'s and may be inpuucd by pressing a th~ 

cprrespqnding key and speaking them. ' ' ' 

Atso according fothisarra,~gemenlsomesymbols such asth~"-''sig~ 8702, whicl1 inay 

hav!! different1w~~n1ng, ,a11d ', ac;cprd ing f(?. a ,cClin9>et, 11,ayb~ pronounced, or: not pronOtln(;:cd,, :, ·.' 

according to tht: cunkxt of the data, are pofiitioned in a key, ,in t\VO locations,.They are once' 

group~d, wit~ the symbols requfr·ing sp~aki1ig,whilc 't:nic!iug thcrii, am.I alsu gruupe9 wil.l} • 

the symbols who ~hquld n1.1t~e sppkenwhill,! enteringthem. To a symbol requir1ngspeech, 

· .. niorc that:, oric speech 111ay .P<:! as~igned a.cc,~irding lolhe confexl tlf thed,~ta. For example~ ' 

• . the si~r ,"-" ~702 assign()d to tl1cJ<ey 8 703, may b,e i nputt~d_iry ,lifferent 'v\'ayS: 

Kus~r.may press'thc kJy)70_1 t~I;d $ti)'·''ii:1'iiuisY 
.. A user may ,press tl\\!,key 81,03, and,say/·das~···, 
Aust::i: may press the key R70Jwithoiil speakirig, 

,Thuf ~hi'fe\i1er6h~ve•b~er1~h~i~Tii1;14' J~sc1iLl;d'~r1d po'i,ilcd ~Lil liindcitrle;1Lal 
; ;, _-, _- , _•- , _ ; . , •> - - _; - ,:- -: _ C- _, - '. _ , , _: l - , • _ - - •• ! - •'' •, 0.

- - - , - -_'-' • -~ ," '" .- ~•- ,-- •. ,- • ' 

iwv~i. fo~lurJs'of tlic'Jpventionas'appliedtoalt~matiye' e1nbodiments thereot:. it will be 

undcr;tuud'th~i ';ari~us oinissions\11id suos~it.~ti6nf .~ndch~ng~,s. in the 'formand.ciet~i.1.s •• •. ' 

ofth~.discl()Se~ .. ·1n~entiJ~'nrny b6 tnadc •. by t.I1?sc ... sk.fl lcd,in' t~/art.vitho11t •. dc~'arti~g ~i:or~' 

·:the ~pirit 9f thc,inv;nti~m .• It is tb~.i.~t~~ti(>n.,t.he~efl;re:'tobe,iimile<l .• ()Tii/a~·indi.catedhy 

'th~ .. s.cope (lfthe-;lair11s·~;pc1,d~d•l1c1·ctti: ,.lt
0

is t,o ,b:~··~u1d,crs(~~~· lh1tl thc,di·.awings •• a1·c noi 

.~~cessri1~ clr~Vlntoscalci:.butthal.~l:~Y a,:c mcrcly'~onccpt~al i;i nal~rc. For example, • 

••·••• •.·the fe~ttJres .. desc,ribed in .t~is applicatii,n)~d theapplic~li,1}ns,filed,, h~f~,r~.may.~ppiy,tQ 

•• ,'an o'fthe eml;~dime~t:,; c,f t~e j~·;;~ti~>li:·Aiso'an e~lmdime~l· (;f~the i~ve~ticm m~y.be: 
,;•,."•- , __ ---, -•.,._-• • •.. --",---'---,'-•-;_•, .. --•;•,, c,'",: -, .-_-• ,:o-,;.-.- _,_. -,• ";_ •-,_ •• •--'. ••.-• _, - •' 

functi()ll sepanitdl uf it rr1ay,!i.1n~tiur.i, ch1ub£r.1~t) 1¥itho'il{l)r mun:: ~Ll1cr ctnbodinicnt{of. 

the invcntio;1 ,,. • ' 



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 09131102, at 3:25 p.n1. 
Any quesUons ? 
Call me at 
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Hi, 

See you on 09/31102, at 3.25 p.m. 
Any questions ? 
Call me at 

(516) 773-3070 
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Hi > 

See you on 09/J 1102, at 3:25 p.m. 
Any questions ? 
Call me al: 

(5 I 6) 773-3070 
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tu the phoneme.s· set of A 
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