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Title: 

Specification: 

( 

A MICROPHONE FOR DATA ENTRY 

USING INTEGRATED KEYPAD SYSTEMS 

• The inventio~ 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 

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

method facilitates the use of such a keypad. 

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

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

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

15 them. Said interactions may be such as: 

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

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. 

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

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

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



( 

To each of said interactions or to any combination of them wit.h 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 t.he 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 

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

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

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

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

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

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

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

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

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

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

20 recognition systems is used. 

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

symbols, may be selected as default. In this example, the punctuation "," shown 

2 



in a box 103 is selected. To select one ofthe other c~didated symbols, for 

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

• In the same example, if the user presses heavily the key 102, then tb'e 

symbols "[", 'T, and '"'" may be candidated. As described above, if the user does 

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

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

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

symbols "[", or "J': the user may use different metl10ds such as speaking said 

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

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

appella.tion (e.g. a predefmed voice or sound generated by a user) assigned to 

said symbol. For example, if the user says "lefl': then the character"[" is 

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

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

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

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

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

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

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

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

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

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

", ", "[", " ", and "]" are canditated. 

J 
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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 s·elected. 

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

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

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

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

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

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

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

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

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

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

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

predefmed types ofinteractions 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. spealdng, not speaking) combined with said key interactions, may be 

required. Altl10ugb the data entry method of this invention is a quick and easy 

20 data entry, a good configuration of tl1e 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. 

4 
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According to o~e embodiment, as shown in fig. 3, a number of symbols 

(e.g. symbols on a comp~ter 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 

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

follow: 

First !!roup assigned to a first type of interaction with a kevs 

JO a) A first subgroup using voice/speech 

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

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

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

may be s'elected by interacting (e.g. said Erst type of interaction) with a 

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

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

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

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

20 con-esponding keys. Therefor, for faster and easier data entry, they preferably 

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

b) A second subgroup not using ,1oic.e/speech 

5 



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

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

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

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

5 be selected by only said interaction with correspond0g key without the use of 

speech/voice. In ti.g. 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 lcey1 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. 

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

at least one key 

At least part of the remaining sym~ols may be assigned to at least a 

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

into two groups as follow: 

20 c) A third subgroup not using 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 

6 
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of interaction ( e.g. double tap, heavier pressure level, two· keys pressed 

simultaneously, a portion of a fmger by which the key is touched, etc.) w_ith 

said keys. 

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

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

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

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

interacting with a corresponding key; but because spealdng this kind of symbols 

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

1 O not to speak them. 

d) At least a foUith subgroup using voice/speech 

A fowth subgroup comprising at least part ofremaining symbols may also 

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

15 combined with a user's behavior such as voice. In flg. 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 Jcey and use of voice/speech 

in different manners such as: 

20 - tlJe symbols being selected by naturally pronouncing their appellation 

- tbe 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 interactio~ this is only an exa~ple), 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, 

S 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 

IO If needed, other symbols such as "Fl-Fl 2", etc. may be provided on the 

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

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

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

triple tagging on corresponding key(s), using a switch to enter to another 1!1ode, 

JS etc. 

More considerations to enhance tl1e 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 frrst type of 

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

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

most one symbol (e.g. digit I on the key 311, or digit 0 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, "Jeft11
, 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 "close11
• This is a quick, and more 

i'mportantly a natural speech for said symbols. Because the number of can di dated 

symbols on said keys 311-3141 assigned to said first type of interaction does not 

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

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

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

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

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

type of interaction with corresponding key(s). 

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

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

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

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

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

20 follow: 

Mode 1 

9 



First group- Letters A-Zand digits 0-9 are the syml:iols which are vety 

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

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

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

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

on a key, and are selected by speaking them 

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

very frequently used during a data entry such as writing a 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 tl1e digits) ofth'e 

15 keys. 

l\1ode 2 

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

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

20 double tap) with said keys. 

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

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



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

currently used by users. 

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

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

bottom side of the keys. Th~y may be selected by corresponding interaction (e.g. 

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

1 O By using a keypad baving lceys 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 

candjdates and requiring voice recognition technology to se.Ject one of them, is 

used to bave a data entry with high accuracy through a keypad having a limited 

11 
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number of keys. The reducing p~oceduie is made 'by user natural behaviors, such 

as pressing a key a.ndlor 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 

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

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

keys. The t9tal of the can di dated symbol remains low. A user may press said key 

as he desires and speak. 

Additional arrangements may be provided on above-mentioned keypad to 

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

m:J, 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 lcey 412, each responding to a different 

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

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

the "tab" function is selected. 

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

on it), by not releasing said key, a symbol corresponding to said interaction 
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(including speech 'if needed) may be selected and repeated until the key is 

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

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

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

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

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

repeated until tl1e user releases said key. 

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

sucl1 as "#" and "*", may be placed o.n said keys according to a standard 

JO telephone keypad configuration. 

Additional keys separately disposed from the keys of said keypad .p1ay 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
1

60I, 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 tlie key 601, to navigate the cursor accordingly. Also 

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

symbol such as " " . 

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

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

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

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

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

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

more user friendly configuration of the symbols on tl1e keys of the keypad. 

The above-mentioned method of configuration and the examples shown 

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

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

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

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

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

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

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

15 tap on it. 

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

keypads. 

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

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

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

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

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

hereafter. 

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

5 used for inputting a desired symbol, 

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

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

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

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

10 them. 

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

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

Correction and Repeating of Symbols • 

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

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

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

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

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

For example, if the user: 
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a) recognizes an erroneously entered symbol before entering a next 

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

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

hereafter; 

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

symbol, l1e fust may navigate in the text by con-esponding means such as 

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

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

IO 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 lcey, wherein either its appellation or its 

position appellation corresponds to next highest probability corresponding to said 

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

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

20 next symbol among the remaining symbols on said lcey 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, tl1e recognition 
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system may firs~ pr;ceed to select a symbol among those belonging to the same 

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

e1wneous 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 

1 O 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 

con-esponding Jcey and if needed, with added speech 3030 and exits 311 D. 

If the replacing symbol is situated on the same lcey as the t(?-be-replaced 

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

15 _system proceeds to steps 3020 and 30301 and acts accordingly as described 

before, and exits 3110. 

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

symbol 3 040, and the replacing symbol does require speech 3060, two 

possibilities are considered: 

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

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

to it 3080, and proceeds to next step 3090; 

17 



( ( 

b) the c~rsor is situated after the to-be-replaced symboJ 3070 (e.g. the 

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

case the user proceeds to next step 3090; 

5 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 wbicb 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 

JO 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 oftbe 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, fust delete saiq symbol and then re­

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

speech. 

The text entry system, may also be applied to a word JeveJ (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 con-ection 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 simiiar 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 ofcandida.tes 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, tl1e use;r 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 pwpose 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 aft.er said character. By 

20 positioning the cursor aft.er 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 a.a 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 

S next to said pllllctuation mark. 

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

in the text and someone speaks without intending a data entry)1 different methods 

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

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

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

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

by the system. If a user desires to correct said word or said character be 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 wiJJ be coUllted from the start and the user should staJ:t 

correcting said word or said character before said laJ?S of time is expired. 

Repeating a symbol 

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

and ifrequired either speaks said symbol, or be speaks the position appellation of 

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

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

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

user stops pressing said key, 

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

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

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

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

Telephone directory 

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

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

etc.) and if necessary enter more information such as the said to-be-caIIed 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 plwne. Then the user may select a desired choice and make the 

phone call. 

The above-mentioned method of caJJing (e.g. dialing), may pem1it to 

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

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

Interactive directories using voice/speech 

Voice directories are more and more used by companies, institutions, ~tc. 

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 

JO 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 Blll10unced. He 

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

15 must re-listen to those choices. 

Also many times the voice directory demands a dat.a 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 ma.y transmit a visual interactive directory to 

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

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

ent1y system) easily and quickly. 
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Voice mails 

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

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

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

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

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

known use is in the SMS. 

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

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

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

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

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

Multi-sectioned Icevpad 

Tbe 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 smaJJ 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, th'e keypad may even have the size of a 

key of said keypad. 

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

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

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

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

said sections. 

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

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

10 colwT1I1s 911-912 of the keys of a telephone-type keypad, and a second section 

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

keypad. When said keypad is in open position, a t~lepbone-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 bave the width of 

15 one of said sections. 

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

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

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

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

20 keypad may the size oftbe width ofone row of the keys of said keypad. 

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

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

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 ism open 

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

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

keypad. 

S The ab~ve-mentioned multi-sectioned keypad bas already been described 

in patent applications already filed by the inventor. 

By using the above-mentioned dat~ 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 

JO 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 hav_e a still thinner keypad in closed position 1203. 

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. 

S Fig. 13, slwws an electronic device such a cellular phone 1300 wherein a 

user holds in palm of his hand 13 0 I. Said user may use only one hand to hold . 

said device 1300 in his hand and in the sanw 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, 

JO while his index fi.nger 1304 may manipulate said mouse (in the back). Three 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

appears on the screen 1307, a user may use tJ-ie 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 lceys 1313 of the teleplwne-type keypad 1303 or one of the 

additional keys 1308 on said device, etc. 

1 a 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 Nonnal Select (pointer) indicator 

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

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

JS 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 predefmed behavior(s) to replace the functions 

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

1306 on an icon, instead of pressing a key, tl1e user may say "select" or "open" to 

20 select or open the application represented by said icon. 

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

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

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

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

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

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

5 tap on a predefined key 1404 of said keypad. 

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

any type. For example, Fig.IS 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, sbows anotl1er 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 fmger. in this example, pre~erably as 

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

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

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

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

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 be desires, said user can use his both hands to manipulate 

5 said device and its mouse. 

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

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

computer mouse and enter the data using said keypad. 

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

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

may be located iJ? 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. 

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 ~nby 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. 

s Figs. 19 shows a computer 1900 comprising a keyboard 19011 a mouse 

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

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

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

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

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

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

keys 1911 positioned on the front side of said data entry uni~ a microphone 

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

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

15 unit may be (wirelessly or by wires) connected to said electronic devic~ (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. compute1). 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 

JO 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 tfie display 1905 of said data entzy unit 1904. For 

ex.ample 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. 

2D For an interaction such as opening a file, a user may for example, navigate 

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

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

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

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 tbe location of said arrow on the 

display of said monitor). 

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

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

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

on the keypad display 2004. 

Figs. 21a-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. 

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

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

(not shown) situated in the back side of said data entry unit 2102, a user may 

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

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

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

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

integrated within for example, the TV's modern 2106, 

Extendable Microphone 

A.n extendable and /or rotatable microphone may be integrated in 

electronic devices sucb as cellular phones. Said mforophone may be a rigid 

microphone being extended towards a user's mouth. 

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

JO 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 lands of data entry 

15 system using voice recognition systems. 

Although this is a good method of inpu~ 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 u~er's voice/speech by a voice 

recognition system, the microphone must be closed to user's mouth. 
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It is the subject of thi_s 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 microplwne. One advantage of 

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

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

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

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

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

JO discrete data entry. StiHi another advantage of said microphone is tbat because of 

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

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

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

cany said microphone separately .from said electronic device. 

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

the mouse, the extendable microphone and the data entzy 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 band, 

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

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

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

quick, easy, and specially natl.l!al 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 tJ1e 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, ilie user may prefer to speak said 

1 O 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 

band, while pressing the keys of the keypad with a thumb of the same band 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 d~ta, may be of 

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

or it may b.e equipped only with a voice recognition system without the need of a 

s keypad, 

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

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

180 I is located in the front side of said device I 800. A mouse (not shown) is 

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

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

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

device may also contain a 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. l 8b to 18c, show 

a mobile phone 1800 having a keypad 1801 and a display lllJit. The mobile phone 

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

end. By extending Lhe 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 ot'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 

10 retracting. 

Figs. 1 Be and 18[, shows an integrated rotating microphone 1820 being 

telescopically extendable. In this embodimen~ 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, wlJen it not pulled out. 

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

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

section of a multi-sectiolled 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 extendabJe and/or adjustable as desired. 

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

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

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

and be worn by said user. This microphone may be connected to said instrumen~ 

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

5 mouth and speaks, 

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

example. The extendable micropbo11e may be installed in any instrument It may 

also be installed at any location on extending section. 

In communication devices, the extending section comprising the 

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

antennas may be manufactured as sections described, and contain integrated 

microphones. 

It must be noted that in addition to at least an extendable microphone, an 

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

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 tbe 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 descri_bed 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 

1 D 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 entzy 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 rrricropbone, and the data entry 

method of this invention. 

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

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

described. 

Data entry throue-h a land line phone 
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The data entry method described before, may also be used in land-lin'ed 

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 

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

entry such as entering text, there may be the need of additio1Ja} 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 muiti-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 tbe size of said data. 

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

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

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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bra9elet sucb as a wristwatch band. Said data·entzy unit may have some or all of 

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

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

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

5 wrist-wom data entry unit to a desired electronic device1 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 

1 O 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 (wirelessiy or through wires 2292) to a 

15 band-l1eld device such as a PDA 2293. Said multi-sectioned data e11try 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 

detachmenUattachment Jrnown to people skill in tlle 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 attacl1ed to any 

10 wrist device such as a wristwatch, a wrist can1era, etc. The housing of the data 

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

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

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

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

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

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

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

wristphone. 

There may be a Jot 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 

ex.ample, 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 bas been fil~d on October 

27th, 2000 by the inventor), 

5 Extendable Display Unit 

According to one embodiment of the invention an extendable display unit 

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

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

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

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

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 extend.able display 2400 of this invention, in open position, When 

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

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

example, said user in writing a Jetter 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 ofit's other (e.g. exterior} side 2505. This is 
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important because in some situations a user may desire to use the display unit 

without expanding it. 

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

2500 of the invention, in open position. 

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

invention, a mobile phone, a PDA, etc., 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 oftbe 

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

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

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

manipulated by one user's hand, may be provided. This is ve01 important because 

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

the user's band must be free. 

Extendable Camera 

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

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 exte.ndable 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 

1 O of the data entry system. 

The extendabie 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 

detacbably 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 

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

20 detachable unit 2701 and an electronic instrument 27001 such as a mobile phone, 

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

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

2703, a speaker 2704, an optical reader (not shown) or other components 
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necessary to be closed to the user for ~etter interaction with 'the electronic 

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

antenna. The unit may also comprise attachment and/or connecting means 2 705, 

to attach unit 2701 to electr~nic 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 periplieral 

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

1 O understood th~t ports 2706 may be the standard ports such as a microphone jack 

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

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

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

within the electronic instrument 

It is understood that the attachment alldlor connecting means of the 

external unit may be provided to have either rnechallicaI 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 c01mect for example, the 

microphone component 2702 available within the unit 2701 to the electronic 

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

another connector 2 707 such as a USB connector, connected by wire 2708 to for 
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example, a camera 2703 installed within the external unit 2701. In this case, the 

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

electronic instrument 

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

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

attachment and co1J.11ecting means may comprise two attachment means, such as 

two pins fixedly positioned on the external unit w1Jerein a first pin plugs into a 

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

microphone, and a second p~n 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 2 700 of the inventfon1 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 extend.able 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 2 70 J 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 (te]escopicalJy, foldablelunfoldable), 
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relating to each other and to the ex'temaJ unit Attaching se'ctions 2 712~2 714 may 

be used for these purposes. 

The detachable unit as described permits to add extemaVperpheral 

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

5 original instrument. This firstly pennits to use the unit without holding tl1e 

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. 

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

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

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

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

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

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

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

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

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

Also as mentioned, example given in method of configuration described 

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

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

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

group of symbols according to different factors such as frequency of use, natural 
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pronunciati~n, natural non-pronunciation1 etc, and assign them accordingly 

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

speakJng) 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 before1 the 

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

more enha11ce the recognition by voice/speech or lip-reading systems. Fig. 28 

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

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

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

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

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

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

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

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

different keys. 

Embedded speech recognition systems for small devices are designed to 

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

pronunciation and assigning them to different keys, dramatically simplifies the 

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

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

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

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

5 understood that this order may be changed if desired. 

Also, separation ofresembling lip-articulated symbols may help lip­

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

assigning letters 'T & "k" to different keys will dramatically ease their 

recognition. 

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

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 recognitio1) 

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 Jetter and is 

pressing the key corr~sponding 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 k~y 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 sbown 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 iD a manner a section 9911 of the component is 

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

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

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

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

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

because saying the two other letters (e.g. "ab") do not require pressing tbe lips on 
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each other. If the user presses the key 9913 and pronounces the Jetter ere", 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 Jetter "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 Jetter "a", then no 

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

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

key 9917 and says the Jetter 'T' the tongue of the user presses the inside upper 

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

and says the Jetter "l", then the tongue of the user will press almost the whole 

inside portion of the denture section ofth_e component. In this case, almost the 

whole sensors distributed within the inside portion of the denture section of the 

component will be pressed and the system recognizes that the intended Jetter is 

15 the Jetter "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 auny, police, or intelligence. 

Hereafter an example of a Jetter 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 s~ction pressed upper inside portion of 

the denture section is 
slightly pressed 5 

DEF key 
D B F 
whole inside denture no pressure 
section is pressed 

lip section pressed 

15 

GHikey 
G 
upper inside portion 
of the denture section 
is strongly pressed 

JK.Lkey 
J 

H I 
upper insJde of portion no pressure 
of the denture section 
is slightly pressed 

K L 
20 upper inside portion no pressure 

of tJJe denture section 
whole inside denture 
section is pressed 

is slightly pressed 

MNOicey 
25 M N 0 

lip section pressed whole inside denture no pressure 

30 

35 

PQRSJcey 
p 
lip section pressed 

TUVkey 
T 
whole inside denture 
section is pressed 

WXYZkey 
w 
lip section pressed 

section pressed 

Q 
lip section pressed 
(on sides) 

u 
lip section pressed 
(on sides) 

X y 

R 
no pressure 

V 
lip section pressed 

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

Z (zed) 
whole inside 
portion of the 
denture is 
pressed 
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15 
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It must be noted- that the table above is only shown as an example to show 

the easiness of distinguishing the letters by saying a desired Jetter (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 m.ay be taken in 

consideration by the recognition system and people skilJed 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) wire/essJy ~r by means wires. Ifit is 

connected wirelessly, the component may contiµll 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 Icey presses and speech for 

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

fly to aJJow recognition ofletters corresponding only to the key presses. 

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

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

The above grammars created to support the combination of key presses 

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

accuracy. 
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For example, if a user presses 8-4•3 and says T·H-B, then the system 

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

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

probabilities. 

5 For the key 81 we have the letters T-U-V; for 4 we have G-H-1; and for 3 

we ha,re D-B-F. Given the key presses 8-4-3, the system would create the 

following grammar using standard grammar notation: 

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

This can also be expressed as 

<s> == T <sl>; 

<s> = U<sl>; 

15 <s> = V <s1>; 

<sl> = G <s2>; 

<s1> == H <s2>; 

<s 1> == I <s2>; 

<s2> = D; 

20 <s2> = E; 

<s2> = F; 
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Adding simple uni gram probabilities for the fi.~st 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<s1_T>; 

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

<s>, 0.05 ~ V <s1_ V>; 

<sl_T>, 0.05 = G <s2_G>; 

<s l _ 1>, 0. 65 = H <s2 _ H>; II 0.65 represents the probability of H preceded by T 

in the current context 

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

<sl_U>, 0.30= G <s2_G>; 

<sl_U>, 0.50= H <s2_H>; 

<sl_ U>, 0.20 = I <s2_I>; 

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

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

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

<s2_G>, 0.05 =D; 

<s2_ G>, 0. 85 = E; 

<s2 _ G>, 0.10 = F; 

20 <s2_H>, 0.10= D; 

<s2_H>, 0.85 = E; 

<s2_H>, 0.05 == F; 

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

<s2_1>, 0.60 = F; 

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

5 are still manageable for embedded applications. 

Note that the probabilities can be based strickly on Ietter~pair frequencies, 

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

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

word THIN. 

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

acoustic probabilities with the grammar probabilities to compute the overall best 

answer. 

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

microphone/transducer perceiv;s 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 11bears" everything without 

20 distinction. 

Many efforts have been made by researchers to distinguish and eliminate 

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

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

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

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

systems, 

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

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

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

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

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

1 O 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 tbe 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~ 

IS 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 iI111er ear by an ear-integrated transducer positioned in the 

ear. 

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

2D be integrated within a user's ear in a manner that the microphone/transducer 

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

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

unit 5300 may also have hem1etica1Jy 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 bennetically isolating means 5302 may isolate said microphone from the 

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

perceive tl1e user's voice/speech fanned inside tlJe 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 ilie level of herrnitica11y isolation as needed. For 

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

isolateq from outside ear environment by slightly extracting said microphone unit 

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

isolat.inglunisolating 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 Jetter) assigned to said key, 

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

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

case, even if an ear-integrated microphone/transducer bas lower equality audio 
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perception than a 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. 

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

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

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

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

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

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

wires 5403, or wireJessJy. 

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

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

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

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

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

For example, when a user presses a key 5405 and speaks the Jetter "k11 

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

be per~eived by said ear-integrated transducer/microphone and be transmitted to a 

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

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

located on said key (e.g. in this example, 11
], K, L, 5 "). Even if the quality of said 
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speech is not good enough (e.g. because the user spoke low), said speech could 

• be easily matched with the stored.pattern of the desired l~tter. 

As just noted, another ad.vantage of this system is that the user may speak 

low or even whisper. Because on one hand, the microphone is installed in the 

5 user's ear and directly perceives the user's voice without being disturbed by 

outside noise, and on the other hand the recognition system tries to match a 

spoken symbol to only few choices, even if a user speaks low, whispers, the 

quality of the user's voice will still be good enough for use by the voice/speech 

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

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

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

,recognition system. 

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

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

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

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

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

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

speaker 5502 installs in a second user's ear. 

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

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

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

invention. For example, in the example of the ear-integrated unit of the fig. 32, 
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both ears may be provided by both, microphone and speaker C0!17ponents. In • 

another example, when said ear-integrated unit is wir~lessly 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-

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

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

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

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

recognition sy~tem of the invention. It must also be noted that the data entry 

1 O system of the invention may use any microphone or transducer using any 

technology to perceive the inside ear speech vibrations. 
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Background 
A method of general data entry combining key press and speech has been explained in 
PCT application PCT!US00/29647. 

As described in said application, by pressing a key and speaking/not speaking a desired 
symbol such as a character among a group of symbols assigned to said key, said desired 
symbol may be selected. For example, for entering the word "morning" through a 
standard telephone-type keypad (see Fig 81) a user may: 

-press the key 8101 and say 'm'; 
-press the key 8101 and say 'o'; 
-press the key 8106 and say 'r'; 
-press the key 8108 and say 'n' ; 
-press the key 8 I 04 and say 'i' ; 
-press the key 8106 and say 'n'; 
-press the key 8104 and say 'g'. 

By speaking a word, letter by letter ( or symbol by symbol), and pressing the 
corresponding keys, said word may be inputted. 

. The data entry system described in said PCT may permit a keyboard having reduced 
number of keys (e.g. telephone keypad) to act as a full-sized PC keyboard (e.g. one 
pressing action per symbol). 

~ Word by Word Data Entry System 

To enhance the above-mentioned data entry system, a word level data entry system has 
been proposed in said PCT application. In said application, there was described that a 
user can enter a word by speaking said word and pressing the keys corresponding to the 
letters constituting said word. 

The speech of each word in a language may be constituted of a set of phoneme( s) 
wherein said set of phoneme(s) comprises one or more phonemes. Fig. 82 shows as an 
example, a dictionary of words 8200 wherein for each entry (e.g. word) 8201, its 
character set 8202, relating key press values 8203 (using a telephone keypad), phoneme 
set 8204 corresponding to said word, and speech model 8205 (to eventually be used by a 
voice/speech recognition system) of said phoneme set are shown. 

According to one method of speech recognition, when a user speaks a word, his speech 
may be compared with said memorized speech models, and one or more best matched 
models will be selected by the system. Then the word(s) (e.g. character sets) 
corresponding to said selected model(s) may be selected by the system. If the selection 
contains one word, said word may become the final selection. If the selection comprises 
more than one word, then said words may be presented to the user ( e.g. in a list printed at 
the display) and the user may select one of them by for example pressing a "select" key. 
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The above-mentioned method of recognition of words based on their speech, is described 
only as an example. It is understood that other methods ofreco.gnition by speech may be 
considered by the people skilled in the art. 

Recognizing a word based on its speech only, is not an accurate system. There are many 
reasons for this. For example, many words may have similar or confusing pronunciations. 
Also factors such as the outside noise may result ambiguity in a word level data entry 
system. Inputting arbitrary words by voice requires complicated software, taking into 
account a large variety of parameters such as accents, voice inflections, user intention, or 
noise interaction. For these reasons speech recognition systems are based on recognition of 
phrases wherein for example, words having similar pronunciations may be disambiguated 
in a phrase according to the context of said phrase. Speech recognition systems based on 
recognition of phrases require large amount of memory and CPU use, making their 
integration in small devices such as mobile phones, impossible at this time. 

• The press and speak technology invented by this inventor and described in different PCT 
and US provisional applications filed earlier, may solve the above-mentioned problems. 
In addition to/combination with a character by character entry system as described in said 
applications, a word-level data entry technology of the invention may provide the users of 
sma1I/mobile/fixed devices with a natural quick (word by word) text/data entry system. 

As mentioned, in the PCT application PCT/US00/29647, there was described that a user 
can speak a word while pressing the keys corresponding to the letters constituting said 
word. There was also mentioned that for this purpose a word dictionary data base may be 
used. According to that and by referring to the fig. 81, when a user speaks the word 
"card,, and presses the corresponding keys ( e.g. keys 8 I 02, 8102, 8106, 8109 of the 
telephone-type keypad), the system selects from said word dictionary (such as the one 
shown in fig. 82), the words corresponding to said key presses. In this example, the same 
set of key presses may also correspond to other words such as "care", "bare", "base", 
"cape", and "case". The system then, may compare the user's speech (of the word) with 
the speech of said words having the same key presses and if one of them matches said 
user's speech, the system selects said word. If speech of non of said words matches the 
user's speech, the system then, may select the word (or words) that its (their) speech best 
rnatch(es) said user's speech. 

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

According to another embodiment of the invention, for entering a word, a user may press 
few (e.g. one, two, and if needed, more) keys corresponding to the letter(s) of the 
beginning of a word and (preferably, simultaneously) speak said word. According to said 
few key presses and said speech, the system may recognize the intended word. For this 
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purpose, according to one method, fqr example, the system may first select the words of . 
the dictionary data base wherein to the beginning characters of said words correspond to 
said key presses, and compares the speech of said selected words with the user's speech. 
The system,. then selects one _or more words wherein their speech best matches said user's 
speech. Selecting the words existing in a dictionary of words database according to the 
first few key presses, dramatically reduces the number of said selected words to be 
compared with the user's speech. This permits a very high accuracy of the input of an 
intended word. According to another method, for example, the system may first select the 
words of the dictionary wherein their speech best match said user's speech. The system 
then, may evaluate the beginning characters ( evaluating to which key presses the belong) 
of (the character sets constituting) said words with said user's corresponding few key 
presses to fina11y select the character set(s) which their beginning characters match said 
user's key presses. 

In the above.mentioned embodiments, if the selection contains one word, said word may 
become the final selection. If the selection comprises more than one word, then said 
words may be presented to the user (e.g. in a list printed at the display) and the user may 
select one of them by for example pressing a "select" key. 

The above-mentioned methods of speaking a word and pressing the keys corresponding 
to the characters constituting at least part of said word, and comparing said key presses 
with the key presses corresponding to the letters of the words in a dictionary of words, 
requires the use of a substantial amount of memory. Having stored the phoneme sets/ 
speech ( e.g. models) of all of the words available in a language, a database of the chain of 
characters corresponding to said words available in one or more languages, and also 
having a data base of the key presses corresponding to said words available in said 
dictionary data base require large amount of memory. 

Also, as described in the prior applications, in the character by character data entry 
system of the invention a symbol such as a punctuation mark may be assigned to a key of 
the keypad and be inputted as default by pressing said key without speaking speech. For 
said reason, in the word level data entry system of the invention as described before, a 
user may finish to speak a word before finishing to enter a11 of its corresponding key 
presses. This may confuse the recognition system because those last key presses which 
were not covered by user's speech may be considered as said default characters. There 
are some solutions to overcome this problem. For example, a user may first speak a word 
and then press the corresponding keys. This may indicate to the system that the set of key 
presses accruing after the speech correspond to said speech. 

In another example, the system may exit the text mode and enter into another mode such 
as a punctuation/function mode, by a predefined action such as, for example, pressing a 
mode key. As explained in said PCT applications, to each key of a keypad one or two 
special characters such as punctuation marks, space character, or a functions, may be 
assigned. By a single press on a key of said keypad without speaking, a symbol such as 
punctuation mark on said key will be inputted. A double press on the same key without 
speech may provide another (e.g. punctuation) symbol assigned to said key. By pressing a 
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key while the system is in said special character mode, a symbol such as a punctuation 
mark may be entered at the end (or.any other po~ition) of the word, also indicating to the 
system the end of said word. 

~ Data Entry Svstem Based on sub-speeches 

There must be considered that when a user speaks a word while. typing it, he naturally, 
may break said speech of said word into one or more sub-speech portions (e.g. while he 
types the letters corresponding to each sub-speech) according to for example, the 
syllables of said speech. For example, while typing the word "morning" using a keyboard 
such as a keypad, the user may naturally, first say a first sub-speech, "mor" and/while he 
presses the corresponding keys. Then the user may pronounce a following sub-speech, 
"nint' and type the corresponding keys. For easier demonstration, in this application, the 
word "sub-speech" is used for the speech of a portion of the speech of a word. For 
example, the word "perhaps", may be spoken in two sub speeches "per" and "haps". Also 
for example, the word "pet'' may be spoken in a single sub-speech, "pet". 

Also, for example, for entering the word "playing", the user may first pronounce the 
phonemes corresponding to the first syllable (e.g. "p1e") while typing the keys 
corresponding to the letters "pJa", and then pronounce the phonemes corresponding to the 
second sy11ab1e ( e.g. ''ying") while typing the set of characters "ying". 

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

In the above-mentioned example, said another user may pronounce the first portion as 
"pl.a" and press the keys of corresponding character set, "play". He then, may say "ing' 
and press tlle keys corresponding to t.ie chain of characters, "ing". Also for example, a 
third user may enter the word "playing" in three sequences of sub-speeches and key 
presses. Said user may say, "ple", "yin", and "g" (e.g. spelling the character "g" or 
pronouncing the corresponding sound) while typing the corresponding keys. It is 
understood that the most natural way of dividing a word in different sequences of speech 
and key presses is that each sequence of speech correspond to a syllable of said word. 
Therefore, it must be noted that even though in many paragraphs of this application we 
note a sy liable as a portion/sequence of a word, the data entry system of the invention 
applies to any form of division of a word in one or more portions. 

According to the above~mentioned principles, the word "trying' may be pronounced in 
two p01iions (e.g. syllables) "tri"', and "ing". Also for example, the word "playground" 
may be divided and inputted in two portions (e.g. according to its two syllables), "pla", 
and "ground". 
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As it is shown in the examples above, part of the speech of different words in one ( or 
more) languages may have similar pronunciations (e:g. being composed by a same set of 
phonemes). For example, the words, "trying", and "playing" have common sub-speech 
portion "ing" ( or "ying") within their speech. 

According to the above-mentioned principles, there may be created a method of data entry 
wherein by memorizing predefined sets of phonemes/speech-models corresponding to sub­
speeches of a word and considering at least part of the key presses corresponding to the 
characters sets assigned to corresponding phoneme sets, recognition of entire words in a . 
press and speak data entry system of the invention may become effective. Fig. 84 shows a 
dictionary of phoneme sets 8401 con-esponding to sub-speeches of whole words dictionary 
8402, and a dictionary of character sets 8403 corresponding to the phoneme sets of said 
phoneme set dictionary 8401, also comprising a dictionary of key press values (according 
to a telephone keypad) 8404 corresponding to said dictionary of character sets 8403 
corresponding to said dictionary of phoneme sets 8401. according to different embodiments 
of the invention, one or more of these data bases may be used by the data entry system of 
the invention. 

Because in many cases, a same phoneme set (sub-speech model) may be used in order to 
recognize other words (having the same sub-speech pronunciation in their speech), less 
memorized phoneme-sets/speech-models are required for recognition of entire words 
available one or more dictionary of words, reducing the amount of the memory needed. 
This will result in assignment ofreduced number of phoneme sets to the corresponding 
keys of a keyboard such as a telephone-type keypad and will, dramaticaIIy, augment the 
accuracy of the speech recognition system. 

Fig. 83 shows exemplary samples of words of English language 8301 having similar 
speech portions 8302. As shown, four short phoneme sets 8302, may produce the speech 
of seven entire words 830 I. Is understood that said phoneme sets 8302 may represent part 
of speech of many other words in English or other languages, too. 

Based on the above-mentioned principles, a natural press and speak data entry system 
using reduced number of phoneme sets for entering any word (e.g. general dictation, 
arbitrary text entry) through a mobile device having limited size of memory (e.g. mobile 
phone, PDA) and limited number of keys (e.g. telephone keypad) may be provided. The 
system may also enhance the data entry by for example, using a PC keyboard for fixed 
devices such as personal computers. In this case, (because a PC keyboard has more keys), 
stilI more reduced number of phoneme sets will be assigned to each key, augmenting the 
accuracy of the speech recognition system. Hereafter, different detailed embodiments of 
the invention are described. 

All Kevs-At Least Part of the Phonemes 
According to one embodiment of the invention, a user may divide the speech of a word into 
different sub-speeches wherein each sub-speech is represented by a phoneme-set. By 
speaking each phoneme set and/while pressing the keys con-esponding to the letters 
corresponding to said phonemes sets and repeating (in order, from fist to last) this 
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procedure for all of (or at least part of) said°sub-speeches, said entire word (e.g. in 
. characters) may be inputted. • 

As shown in Fig. 81, for example, the letter "t" is located on the key 810 l of the keypad 
8100. To said key different sets of phonemes such as "te", "ti", "ta", "to", etc., and/or 
corresponding speech models may be assigned (see table 1, fig. 85). Pronouncing "te" may 
correspond to different sets ofletters such as "tea", "tee", or even "the" (if the user is for 
example not an American/English native). To produce the word "teabag" a user may press 
the "t" key 8101 and say "te" and continue to press the remaining keys corresponding to 
the remaining letters, "ea". The system compares the speech of the user with the speech 
(e.g. models) assigned to the first pressed key (in this example, "t" key 8101). After 
matching said user's speech to one ( or more) of said phoneme-sets/speech-models assigned 
to said key, the system selects on or more of the character set(s) assigned to said phoneme 
set(s)/speech-modeI(s). As mentioned, in this example, a same speech may correspond to 
two different sets of characters, one corresponding to the letters "tea" ( e.g. key presses 
value 832) and the other corresponding to letters "tee" (e.g. key presses value 833). The 
system compares (e.g. the value of) the keys pressed by the user with the (e.g. values of) 
the key presses corresponding to the character sets of said Iist and if one of them matches 
the user key presses the system chooses it to eventually being inputted/outputted. In this 
case the letters "tea" may be the final selection for this stage. An endpoint ( e.g. end of the 
word) signal such as a space key press may infonn the system that the key presses and 
speech for the current entire word are ended. 

In the above-mentioned example, the selection is not final. The user then may press the "b" 
(e.g. corresponding to the first character in the foIJowing syllable in the word) key 8102 
and say "bag" and continue to press the remaining keys corresponding to the remaining 
letters "ag". The system proceeds like before and selects the corresponding character set, 
"bag''. The user now, signals the end of the word by for example, pressing an space key. 

By saying "te" and pressing the keys "8, 3, I" and then saying "bag" and pressing the keys 
"1, 1, 4", the word "teabag" may be produced. As noticed, the word "teabag" is produced 
by speech and key presses without having its entire speech model/phoneme-set in the 
memory. In fact the speech model of the word "teabag" was produced by two other sub­
speech models (e.g. of "te" and "bag") available in the memory, each representing part of 
said speech model of the entire word "teabag" and together producing said entire speech 
model. The speech models of "te" or "bag" may be used as pari of the speech­
models/phoneme-sets of other words such as "teaming" or "Baghdad", respectively. 

Alihough in this embodiment, the recognition accuracy is very high, it may happen that 
sometimes the final selection is an erroneous word which do not exist in the data base. For 
this reason, before inputting/outputting said word, the system may compare the final 
selection with the words of a dictionary of the word of the desired language. If said 
selection does not match a word in said dictionary, it is rejected. 

Also, according to one method, while pressing the corresponding keys of a portion of a 
word and speaking it, the user may speak in a manner that his speech covers said 
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corresponding key presses during sa'id entry. This will have the advantage that the user's 
speech at every moment corresponds to the key being presses sim~1taneous1y, permitting 
easier recognition of said speech. On the other hand, at the end of the entry of a word, a 
user may press any key without speaking. This may inform the system that the word is 
,entirely entered ( e.g. pressing a key and not speaking may be assigned to characters such as 
punctuation marks, PC functions, etc. This matter has already been explained in the PCT 
applications that have already been filed by this inventor). 

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

It must be noted that in some cases, recognizing part of the phonemes of one or more sub­
speeches of a word (preferably, those at the beginning of said sub speeches), may be 
enough for recognition of the corresponding word in the press and speak data entry system 
of the invention. 

According to one embodiment of the invention instead of considering aII of the phonemes 
corresponding to a sub-speech of a word, only a few phonemes, (preferably those at the 
beginning of said sub-speech) may be considered and assigned to the key corresponding to 
the first Jetter of the character set(s) corresponding to said phoneme set. Said phoneme set 
may be used for the recognition purposes by the press and speech data entry system of the 
invention. Thanks to this method, the number of the speech-models/phoneme-sets 
necessary for recognition of many entire words may dramatically be reduced. In this case, 
to each key of a keyboard such as a keypad, only few phoneme sets will be assigned 
permitting easier recognition of said phoneme sets by the voice/speech recognition system. 

By using a speech recognition system for evaluation of aII/few (preferably the beginning) 
characters of each sub-speech (preferably, the first) of a word along with consideration of 
all of the key presses corresponding to alJ of the characters of said word, a word in a 
language may be recognized by the data entry system of the invention. 

According to this embodiment, for each letter different sets of phonemes ( or speech 
models) according to sub-speeches of the words in a language may be considered and 
memorized. Said sets of phonemes may be located at any position within a word. Each of 
said sets of phonemes may correspond to one or more sets of characters having 
similar/almost similar pronunciation. Fig. 85 shows an exemplary table showing some of 
the phoneme sets that may occur at the beginning ( or anywhere else) of a syllable of a word 
starting with the Jetter "t". In the last row, of the table also shows an additional example of 
a phoneme set and a relating character set for the letter "i". 

Although phoneme sets having more phonemes (e.g. taps, take, ta.st, etc.) may be 
considered, modeled, and memorized to help recognition of a word, in this embodiment 
wherein the user presses all of the keys corresponding to the letters of a word, 
evaluating/recognizing few beginning characters of one or more portions (e.g. syllables) of 
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said word by the vpice/sp~ech recognition and also using dictionary of words data base and 
relating databases (such as key presses values) as shown in fig. 84, may be enough for 
producing said word. obviously, when needed, longer phoneme sets may also be used for 
better recognition and disambiguity. 

As an example, by considering fig. 81 and also using the table l of the fig. 85, to produce 
the word "ti-tle", a user may press the key 8101 corresponding to the Jetter "t" and say 'ti" 
and then press the remaining key presses corresponding to remaining letters "itle". At the 
end of the word the user presses for example, an end-of-the-word key such as a space key. 
To the phoneme set "ti", character sets such as "ti, ty, tie" are assigned. The first letter "t" 
is obviously, selected. Second Jetter wi11 be "i'>, because of pressing the key 8103 ( e.g. "y" 
is on tl1e key 8104 ). The next key pressed is the key 8101 relating to the letter "t". in this 
case the character set "tie'' possibility is rejected. So "ti" will be definitively selected. The 
system now considers "ti" along with the remaining key presses 8 ( e.g. "t, u, v"), 5 ( e.g. "g, 
h, i"), and 3 (e.g. Bd, e, f). Comparing these input with a dictionary of words having 
corresponding key presses data base wiIJ reveal that the only word corresponding to these 
input is the word "title". The system then selects the word "title". 

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

By typing a word (having one or more portions/syllables) through a keyboard/keypad and 
speaking said word partially/entirely, in almost every case, recognition of few beginning 
characters of at I east one of said sy11ables (preferably, the first sy1Jab1e) of said word by the 
speech recognition system (helped by the evaluation of the corresponding key presses), 
combined with the evaluation of the key presses corresponding to the rest of the characters 
of said word will produce said word. 

In another example, to enter the word "taken" which comprises two sub-speeches/syliabJes, 
"ta" and "ken", when typing the first character "t" (key 8101), the user says "ta" and then 
presses the rest of the keys (e.g. "a") corresponding to the rest of the characters of the first 
syllable. The user then naturally proceeds to the next syllable and says "ken" while 
pressing the key 8105 corresponding to letter "k" and continues to press the remaining keys 
of said next syllable corresponding to the letters "en". He then may press an space key to 
inform the system of the end of data entry. 

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

Shortcut: Less Key Presses Combined With at least Part of the Phonemes 
Small mobile electronic devices having keypads with limited number of keys are 
commonly used worldwide. Users press the keys of said keypads by using the fingers 
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( e.g. thumb, forefmger) of one hand. Even 'in a the above-mentioned data entry systems 

wherein each symbol is entered by a single pressing action on a·corresponding key, the 

speed of data entry is slower than the speed of the data entry using a PC keyboard 

wherein the users usually use the fingers of both hands to press the keys of the keyboard. 

To enhance the data entry system of the invention and to permit quicker data ( e.g. text) 

entry, a macro-level data/text entry system have been proposed in the PCT application 

PCT/US00/29647. In said PCT application, there was mentioned that macros (e.g. a chain 

of letters/characters) can be assigned to a key of a keypad and inputted by a single pressing 

action combined with/without voice/speech. By assigning at least part of the characters of a 

word to a single key press an entire word may be inputted by few key presses. By applying 

this method within the press and speak data entry method of the invention, a quick data 

entry for mobile environment/small devices may be provided. In this method, the number 

of key presses are Jess than the number of the characters of a word (except for the single 

characters and some words such as out-of-dictionary-words, which may require character 

by character entry). 

According to the preferred embodiment of the invention a user may press the key(s) 

corresponding to the first Jetter ofportion(s) of a word while, preferably simultaneously, 

speaking said corresponding portion(s). For this purpose a user may divide a word to 

different portions according to, for example, the syIIabJes of said speech. Speaking each 

portion/syllable of a word is called "sub-speech" in this application. 

According to this embodiment, for example, to enter the word "tiptop" which may be 

divided in two sub-speeches ( e.g. according to its syllables) "tip" and "top", the user may 

first press the key 8101 (e.g. letter "t" is assigned to said key) and (preferably, 

simultaneously) say "tip" (e.g. the first sub-speech of the word "tiptop"), then he may press 

the key 810 l and (preferably, simultaneously) say "top" ( e.g. the second sub-speech of the 

word ''tiptop"). Using the table in the fig. 85, set of characters "tip" is assigned to the set of 

phonemes "tip" and to the Jetter "t" on the key 8101. When the user presses the key 8101 

and says 'tip", the system compares the speech of the user with all of the phoneme 

sets/models which are assigned to the key 8101. After selecting one (or more) of said 

phoneme sets which match said user's speech, the system selects the character sets which 

are assigned to said selected set(s) of phonemes. In the current example, onJy one character 

set (e.g. tip) was assigned to the phoneme set "tip". The system then proceeds in the same 

manner to the next portion (e.g. sub-speech) of the word, and so on. In this example, the 

character set "top" was the only character set which was assigned to the phoneme set "top". 

The system selects said character set. After selecting all character sets corresponding to all 

of the sub-speeches/syllables of the word, the system then assembles said character sets 

( e.g. an example of assembly procedure is described in the next paragraph) providing 

different groups/chains of characters. The system then compares each of said group of 

characters with the words (e.g. character sets) of a dictionary of words data base available 

in the memory. For example, after selecting one of the words of the dictionary which best 

matches to one of said groups of characters, the system may select said word as the final 

selection. In this example, after entering the second portion/syllable, the user presses for 

example, a space key, or another key without speaking to inform the system that the word 
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wad entirely entered (e.g. pressing a key and not speaking may be assigned to characters 
such as punctuation marks, PC functions, etc). This matter has already been explained in 
the PCT applications that have already been filed by this inventor.). The system assembles 
the character sets 'tip' and "top' and produces a group of characters 'tiptop". The system 
then compares said group of characters with the words available in a dictionary of words 
data base of the system ( e.g. an English dictionary) and if one of said words matches said 
group of characters the system inputs/outputs said word. In this example, the word "tiptop' 
exists in an English dictionary of the system. Said word is finally inputted/outputted. 

Fig 86 shows a method of assembly of selected character sets of the embodiments. For 
example, when a user tried to enter the word "envelope" in three sequences by using an 
embodiment of the invention, the system selected one to two character sets 8601 for each 
portion. The system then assembles said character sets according to their respective 
position within said word, providing different group of characters 8602. Said group of 
characters 8602 will be compared with the words of the dictionary of words of the system 
and the group(s) of characters which match(es) one or more of said words will be finally 
selected and inputted. In this example, the character set 8603 ( e.g. envelope''), is the only 
character set which matches a word in said dictionary. Said word is fina11y selected. 

As mentioned, in some cases, the speech recognition system may select more than one 
phoneme set/speech model for the speech of all/part ( e.g. a sy1Iab1e) of a word. For 
example, if a user having a "bad" accent tries to enter the word "teabag,, according the 
current embodiment of the invention, he first presses the key 8101 and simultaneously says 
"te". The system may not be sure whether the user said "te't, or "the". In this case the 
system may select different character sets corresponding to both phoneme sets. By using 
the same procedure, the user then enters the second portion of the word. In this example, 
only one character set, "bag", was selected by the system. The user finally, presses an space 
key. The system, then may assemble (in different arrangements) said character sets to 
produce different group of characters and compare each of said group of characters with 
the words of a dictionary of words data base. In this example the possible group of 
characters may are: 

"teebag" 
"teabag" 
"thebag" 

The only group of characters that matches a word in a dictionary of words in for example, 
English language, is the word "teabag". This word may be considered as the final selection. 

As just demonstrated, it may happen that the system selects more than one character set for 
each/some phoneme sets of a word. In this case, more than one group of characters may be 
assembled. Therefore, probably, more than one word of the dictionary may match said 
assembled groups of characters. In this case, said words may be presented to the user (e.g. 
in a list printed at the display) and the user may select one of them by for example pressing 
a "select" key. Also, if the system comprises enough memory and processing speed, a 
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speech recognition system may be used to ~elect one of said selected word according to the 
corresponding phrase context. • 

If a word/portion-of-a-word comprises many phonemes but its speech comprises a single 
syIIable, according to one method, a phoneme-set/model comprising all of said phonemes 
of said word/portion-of-a-word may be assigned to said word. For example, to enter the 
word "thirst", a phoneme set constituting of all of the phonemes of said world may be 
assigned to said word and to the letter ''t'' ( e.g. positioned-on/assigned-to the key 8101 ). 
The user presses the key 8101 and says "thirst". As explained before, the system selects the 
character set(s) (in this example, only one, !(thirst") of sub-speech(es) (in this example, one 
sub-speech) of the word, and assembles them (in this example, no assembly). The system 
then, may compare the said characters set with the words of the dictionary of the word of 
the system and if said character set matches one of said words in the dictionary, then it 
selects said word as the final selection. In this case, the word "thirst" wilI be finally 
selected. 

In some cases, specially when words are comprised of only one syllable, more than one key 
press for a syllable may be necessary for disambiguation of a word. For this purpose, 
different user-friendly methods may be implemented. For example, the word "fire", which 
originally comprises one sylJabJe may be pronounced in two sy11ab1es comprising phoneme 
sets, "tr', and "re", respectively. The user in this case may first press the key corresponding 
to the Jetter "f' while saying "tr'. He then, may press the key corresponding to the letter 
"r", and may say "re". 

Also, for example, the word "times", may be pronounced in two syllables, "tr' and "mes", 
or "tim" and "es". Also a word such as "listen", may be pronounced in two syllables, "1is", 
and "ten" which may require the key presses corresponding to letters 'T and "t,,, 
respectively. Also according to this principle, the word "thirst", may be divided in three 
portions, "thir", "s", and "t". For example, by considering that the phoneme set "thir" may 
already been assigned to the key comprising the letter "t" ( e.g. key 810 l ), the user may 
press the key 8101, and say "thir', then he may press the key 8106 corresponding to the 
letter "s" and pronounce the sound of the phoneme "s". He then, may press the key 8101 
corresponding to the Jetter 't" and pronounce the sound of the phoneme "t'. At the end of 
the word, the user may press an end-of the-word key such as a space key 8107. 

Also for better disambiguation and also for reducing the number of phoneme-sets necessary 
for words having for example, the same speech at their beginning ( e.g. "bring" and 
"brings"), in addition to pressing the first key of a syllable, and speaking said syllable, in 
some cases one or more character such as the last character(s) (e.g. "s") of a word/syllable 
may be pressed and spoken. For example, a user may press a key corresponding to the 
character "b" and say "bring" ( e.g. phoneme-set "bring" was assigned to the key "8102). 
He then, may press the key corresponding to the letter "s", and either pronounces "s" or 
speaks the sound of the phoneme "s'. After providing an end-of-the-word signal such as 
pressing the "space" key, the system will considers the two data input sequences, and 
provides the corresponding word "brings" (e.g. its phoneme set was not assigned to the key 
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8102). It is understood that entering one or more single character(s) by using the me~od 
here, may be possible in any position (such as in the beginning, in the middle, or at the end) 
within a word. For not confusing the system, when a user enters a portion ( of a word) 
comprising a Jetter, by the word entry system of the invention, he preferably may speak the 
sound of said Jetter. For example, instead of saying "em", the user may pronounce the 
sound of the phoneme "m". Also in a similar case, speaking saying UC', may be related by 
the system to the chain of characters "tea', "tea" and the Jetter "t", while pronouncing the 
sound of the phoneme "t', will be related to only the Jetter "t". 

As described before, for better disambiguation, a word/portion-of-a-word/syllable-of-a­
word/sub-speech-of-a-word (such as "thirst" or "brings") having substantial number of 
phoneme sets may be divided into more than one portion wherein some of said portions 
may contain one phoneme/character only, and entered according to the data entry system of 
the invention. Also as mentioned, according to this approach, multiple phoneme-sets 
wherein each comprising fewer number of phonemes may replace a single phoneme-set 
comprising substantial number of phonemes, for representing a portion of a word (e.g. a 
syllable). Also as described before, dividing the speech of a Jong portion (e.g. Jong syilable 
comprising substantial number of phonemes) of a word into shorter sub-speech/phoneme-
set portions, wilJ reduce the total number of phoneme-sets necessary for recognition of all 
of the words available in a dictionary data base. As also described before, this will permit 
to assign Jess phoneme-sets to each key of the keyboard/keypad. 

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

only said consonant_ 
sajd consonant at the beginning, and at least one vowel after that 
said consonant at the beginning, at least one vowel after said consonant, and one 
consonant after said vowel(s) 

If the phoneme-set starts with a vowel, it may have the following structures: 
at least one vowel at the beginning 
said vowel(s) at the beginning, and one consonant after that 

Fig. 88 shows some examples of the phoneme-sets 8801 for the constant "t" 8802 and the 
vowel "u' 8803, according to this embodiment of the invention. Columns 8804, 8805, 
8806, show the different portions of said phoneme-sets according to the sound groups ( e.g. 
consonanUvowel) constituting said phoneme-set. Column 8807 shows corresponding 
exemplary words wherein the corresponding phoneme-sets constitute part of the speech of 
said words. For example, phoneme set "tar" 8808 constitutes portion 8809 of the word 
"stair". Column 8810 shows an estimation exemplary of the number of key presses for 
entering the corresponding words ( one key press corresponding to the first character of 
each portion of the word according to this embodiment of the invention). For example, to 
enter the word 'until,, 8811, a user will first press the key 8101 (see fig. 81) corresponding 
to the letter "u" and preferably simultaneously, says "un". He then presses again the key 
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8101 corresponding to the Jetter "t", and also preferably simultaneously, says ''til". To end 
the word, the user then informs the system by an end-of-the-word signal such as pressing a 
space key. The word until was entered by two key presses ( excluding the end-of-the-word 
signal) along with the use' s speech. According to the current embodiment based on the 
principles described before, a consonant phoneme which has not a vowel, immediately, 
before or after it, may be considered as a separate portion of the speech of a word. For 
example, the "s" at the beginning of the word "study" 8812, and the "s" in the middle of 
the word "understood" 8813 may follow this rule. This will extremely reduce the number 
of phoneme-sets necessary for entering of any word available in a dictionary ( e.g maybe 
less than one hundred phoneme-sets per the beginning phoneme/character of a portion of a 
word may be enough for recognition of all of the words in for example, the English 
language). Fig. 88 shows other beginning phonemes/characters such as "v" 8814, and "th" 
8815 assigned to the key 8101 of a telephone-type keypad. For each of said beginning 
phonemes/characters, phoneme-sets according to the above-mentioned principles may be 
considered. It is understood that if needed/desired longer sub-speech portions of a word, 
having more phonemes may also be considered with the short phoneme-sets of the system. 
Also for examples, phoneme sets representing more than one syllable of a word may also 
be considered. Also for easier recognition, as described in previous embodiments, to pem1it 
better recognition of the speech pronounced by the users that, in many cases, may be 
natives of non English spoken regions, character-sets corresponding to phoneme sets (such 
as "to" and "to") having ambiguously similar pronunciation, may be assigned to a11 of said 
phoneme-sets. 

Memorized short phoneme-sets/speech-models may permit the recognition and entry of 
words in many languages. For example, the phoneme set "sha", may be used for 
recognition of words such as:· 

"shadow", in English, 
"chaleur", in French, 
"shalom', in Hebrew, 
"shabab", in Arabic, 
"Geisha", in Japanese, Etc. 

To each of said phoneme sets, corresponding character-sets in a corresponding language 
may be assigned. As mentioned before, by doing so, a powerful multi-lingual data entry 
system based on phoneme-set recognition may be provided. For this purpose one or more 
data bases in different languages may be available within the system. Different methods to 
enter different text in different languages may be considered. 

According to one method, by having a common short phoneme~sets data base and the 
corresponding character-sets database in many languages, for entering text in a desired 
language, a user may select a language mode by informing the system by a predefined 
means. For example, said user may press a mode key to enter into a desired language mode. 
In this case after entering a word by entering the portions of a said word according to a 
corresponding embodiment of the invention, the system will compare the selected 
corresponding groups/chains of assembled character-sets with the words of a dictionary of 
words corresponding to said selected desired language. After matching said group of 
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characters with one or more words of said dictionary, the system selects said matched 
word(s) as the final selection to be inputted/outputted. If the selection contains one word, 
said word may become the final selection. If the selection comprises more than one word, 
then said words may be presented to the user ( e.g. in a list printed at the display) and the 

_ user may select one of them by for example using a "select" key. 

According to another method, all data bases in different languages available with the 
system will be used simultaneously, permitting to enter an arbitrary word entry in different 

_ languages. For example, after entering a word by entering the portions of a said word 
according to one embodiment of the invention, the system will compare the selected 
corresponding groups of characters with the words ofa all of the dictionaries of words 
available with the system. After matching said group of characters with the words available 
in different dictionaries available with the system, the system selects said matched word(s) 

. as the final selection to be inputted/outputted. If the selectfon contains one word, said word 
may become the final selection. If the selection comprises more than one word, then said 
words may be presented to the user ( e.g. in a list printed at the display) and the user may 
select one of them by for example using a "select" key. 

In some languages such as Hebrew or Arabic, wherein most of the vowels are not presented 
by separate characters, the system may even work with higher accuracy. 

The system may also work without the step of comparison of the assembled selected 
character-sets with a dictionary of word. This is useful for entering text in different 
languages without worrying about their existence in the dictionary of the words of the 
system. For example, if the system does not comprise a Hebrew dictionary of words, a user 
may enter a text in Hebrew language by using the roman letters. To enter the word 
"Shalom", the user will use the existing phoneme sets "sha" and "lorn" and their 
corresponding character sets available within the system. A means such as a mode key may 
be used to inform the system that the assembled group of characters wilJ be 
inputted/outputted without said comparison. If more than on assembled group of characters 
has been produced, they will be may be presented to tie user ( e.g. in a list printed at the 
display) and the user may select one of them by for example pressing a "select" key .. 

In the word entry embodiments of the invention, if the inputted/outputted word is not the 
one desired by the user, a word-erasing function may be assigned to a key. Similar to a 
character erasing function (e.g. deJete, backspace) keys, pressing a word-erase-key will 
erase the word before the cursor on the display. 

According to another embodiment of the invention, most phoneme-sets of the system will 
have only one consonant. Fig. 89 shows some of them as example. According to this 
embodiment, for example, to enter the word "teabag" 8901, the user first presses the key 
8101 while saying "te". He then presses the key 8102 while saying "ba ''. He finally presses 
the key 8103 while saying "g" (or pronouncing the sound of the phoneme "g"). As in other 
embodiments, at the end of the word he may press a key such as space key. 
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For better response and to augment the accuracy of the system, an auto-correction software 
may be combined with the embodiments of the invention. Auto correction software ate 
known by the people skilled in the art. For example, when a user tries to enter the word 
"network", he first presses the key 8108 of the keypad to which the letter "n" is assigned 
and simultaneously says "net". To the same key 8108 the Jetter "m" is also assigned. In 
some situations, the system may misrecognize the user's speech and select a character set 
such as "met" for said speech. The user proceeds to entering the next syllable by pressing 
the key 8104 corresponding to the first letter, "w", of said sy11ab1e and says "work". The _ 
system recognizes the phoneme set "work" pronounced by the user and selects a 
corresponding character set "work". Now the system assembles the two selected character 
sets and gets the word "metwork11

• By comparing this word with the words existing in the 
dictionary of the words database of the system, the system can not match said assembled 
word with any of said words of said database. The system then wiII try to match said 
assembled word with the most resembling word. In this case, according to one hypothesis 
the system may replace the letter "m" by the Jetter "n", providing the word "network", 
which is available in said dictionary. According to another hypothesis, by considering that 
"m", and "n" may be misrecognized by the voice recognition system and both are Jocated 
on a same key, the system will replace the phoneme set "met' by the "phoneme set "net' 
and select the character set "net' assigned to the phoneme set "net". Then, by replacing the 
character set "met" by the character set "net', the word 'network" will be assembled. Said 
word is available in the dictionary of the words of the system. It will finally be selected. 

In another example, entering "that" may be recognized as "vat" by the system. Same 
procedure wil1 disambiguate said word and will provide the correct word, "that". 

In another example, if the system does not match an assembled group of characters with a 
word of the dictionary, the auto-correction software of the system may evaluate the 
position of the characters of said assembled character-set (relating to each other) in a 
corresponding portion ( e.g. syllable) and /or within said assembled group of characters, and 
tries to match said group of characters to a word of the dictionary. For example, if a 
character is missing within said chain/group of characters, by said comparison with t11e 
words of the dictionary, the system may recognize the error and output/input the right 
word. For example, if a user enters the word "un-der-s-tand" ( e.g. in 4 portions), and 
forgets to enter the portion "s" of said word, one of the assembled group of characters may 
be the chain of characters "undertand". By considering the characters of said chain of 
characters and their position relating to each other in said chain, and comparing said chain 
of characters with the words of the dictionary, the system may recognize that the intended 
word is the word "understand" and eventually either wiJI input/output said word or may 
present it to the user for user's decision. The auto-correction software of the system may 
have part of, or alJ of the functionalities any auto-correction software known by the people 
skilled in the art. 

Words such as "to', "too", or "two", having the same pronunciation, may follow special 
rules. For example, the most commonly used word among these words is the word "to". 
This word may be entered according to the embodiment of the invention. The output for 
this operation will be the word "to" by default. The word "too', may be entered (in two 
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syllables) by pressing th~ key corresponding to the Jetter "t", while saying "too". Before 

pressing the end-of-the-word key, the user may also enter an additional character "o", by 

pressing the key corresponding to the letter "o", and saying "o". Now he may press the 

endpoint key. The word "too" will be recognized and inputted. To enter the word "two'', 

the system may either enter it character by character, or assign a special speech such as 

"tro" to said word and enter it using this embodiment. Also for example, to enter "two", the 

user may press the key 8101 and pronounce a Jong "too ". To enter the digit "2", the user 

presses the corresponding key 8102, and pronounces said digit. 

A very interesting issue has just been mentioned. For example, by saying "ffv" and 

pressing the key 8109 corresponding to tl1e first Jetter of the word "five", the word "five,, 

wiil be entered. Interestingly, by saying "ffv" and pressing the key 8105 corresponding to 

the digit "5", the digit "five" wiil be entered. By saying a word having two different output 

symbols, and using key presses, the user intention is clarified. This is one of the 

shortcomings of the data entry by the speech alone wherein the user intention may not be 

considered by the voice/speech recognition system. Also for example, to a same digit, more 

than one speeches may be assigned. For example, to the digit "4", two speeches, "four", 

and "forty", may be assigned. A user may produce the number "45", by either saying 

"four", "five" while pressing the corresponding keys, or he may say "forty five" while 

pressing the same keys. Also when a user presses the key 8106 and says "seven", the digit 

"7" will be inputted. This is because to enter the word "seven", the user may press the key 

8106, and say "se". He then may press the key 8101 and say 'ven". 

In other languages such as French, wherein the speech of the digit "7", comprises one 

syllable, for disambiguation purpose, a custom made speech having two syllables may be 

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

user and added to the dictionary of the word. This word may be pointed to the word "sept" 

in the dictionary. When a user enters the word "septo" (according to the current 

embodiment of the invention) the system wil1 find said word in the dictionary of the words 

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

word pointed by the word "septo". Said word is the word "sept". The created symbols 

pointing to the words of the dictionary data base may be arranged in a separate database 

It must be noted that the sub-speech-level data entry system of the invention is based on the 

recognition of the speech of at least part of a word ( e.g. sub speech of a word). Considering 

that many words in one or more languages may have common sub-speeches, by slightly 

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

sets, a multi-lingual data entry system may become available. For example, many 

languages such as English, German, Arabic, Hebrew, and even Chinese languages, may 

comprise words having portions/syllables with similar pronunciation. 

It is understood that a user may add new standard or custom-made words and 

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

produce corresponding key press values and speech models and add to corresponding 

databases. 
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As mentioned before, to enter a word, a user may press a key corresponding to· the first 
character/Jetter of a first portion of a word and speak (the phonemes· of) said portions. If 
said word is spoken in more than one portions, the user may repeat this procedure for each 
of the remaining portions of said word. 
According to one embodiment of the invention, when the user presses a key corresponding 
to the first Jetter of a portion (such as a syllable) of a word and speaks said portion, the 
voice/speech recognition system hears said user's speech and tries to match at least a 
portion (preferably, at least the beginning portion) of said speech to the phoneme sets 
assigned to said key. The best matched phoneme sets are selected and the corresponding 
character sets will be selected by the system. After entering the entire word by repeating 
the same procedure for each portion (e.g. syIJable) of said word, one or more character sets 
for each portion ( e.g. syllable) of said word may be selected, respectively. The system now, 
may have one or more character sets for each portion (syllable) of a word wherein each 
character set may comprise at least part of the (preferably, the beginning) characters of said 
syllables. The system then, will try to match each of said characters sets to the ( e.g. 
beginning) characters of the corresponding sy11ables of the words of a dictionary of the 
words data base of the system. The best matched word(s) will be selected. In many cases 
only one word of the dictionary will be selected. Said word wiJI be inputted/outputted. If 
more than one word available is selected, said words may be presented to the user ( e.g. in a 
list printed at the display) and the user may select one of them by for example pressing a 
"select" key. 

For example, by using the table of the fig. 85, to enter the word "trying" (e.g. phonemes 
''tri-ing), the user may first press the key 8101 and say "trI". The system matches the user's 
speech to the corresponding phoneme set assigne~ to the key 8101 and selects the 
corresponding character sets ( e.g. in this example, "try'', "tri"). The user then presses the 
key 8103 corresponding to the character "i" and says "ing". In this case, the system 
matches the beginning of the user's speech to the phoneme set "in" assigned to the key 
8103 (e.g. phoneme set "ing" does not exist in the exemplary data base, therefore it is not 
assigned to said key) and selects the corresponding character set uin ". The user now has 
finished to enter the word and he enters an endpoint (e.g. end of the word) symbol such as 
pressing a space key or pressing any key without speaking (e.g. pressing a key and not 
speaking may be assigned to characters such as punctuation marks, PC functions, etc. This 
matter has already been explained in the PCT applications that have already been filed by 
this inventor). The system now may create different groups of characters each comprising 
possible characters ofat least part of the beginning characters of each syllable of the 
desired word. In this example, two group of characters may be created. Said groups of 
characters are: 

"tri - in " 
and; 

"try - in " 

Only the second group of characters ( e.g. "try in") corresponds to an existing word in the 
English dictionary wherein said word comprises the letters "tryn at the beginning of its first 
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syllable, and also comprises the letters "in" at the beginning of another ( e.g. second) 
syllable of said word. Said word is the word "trying'\ 

In this system the quantity of phoneme sets/speech models necessary for recognition of 
many entire wo_rds may dramatically be reduced. On the other hand the number of the sets 
of character representing said phoneme sets may be augmented but will not have a 
significant impact on the amount of memory needed. 

In many cases only one of said assembled characters may match a word in the dictionary. 
Said word wi11 be inputted/outputted. If more than one assembly of character sets 
correspond to words available in the dictionary, said words may be presented to the user 
(e.g. in a list printed at the display) and the user may select one of them by for example 
pressing a "select" key. 

As mentioned before, the system may select a word according to one or more of said 
selected character/phoneme sets corresponding to speech/sub-speech of said word. 

In some cases, the system may not consider one or more of said selected 
character/phoneme sets, considering that they were erroneously selected by the system. 
Also, according to the needs, the system may consider only part of the characters/phonemes 
of a phoneme/character set selected by the system. For example, if the user attempts to 
enter the word "demonstrating", in four portions "de-mons-tra-ting", and the system 
erroneously selects the character sets, "des-month-tra-ting", according to one recognition 
method ( e.g. comparison of said character/phoneme sets with the words of the dictionary), 
the system may not find a word corresponding to assembly of said sets of characters. The 
system then, may notice that by considering the letters "de" (e.g. few begging letters) of the 
first selected character-set and the letters "mon" (few begging letters) of the second 
character-set, also considering the third and forth character sets, the intended word may be 
the word "demonstrating". Also as needed, the system may add characters to an assembled 
( of the selected character sets) chain of characters or delete characters from said chain of 
characters to match it to a best matching word of the dictionary. For example, if the user 
attempts to enter the word "sit-ting", in two portions, and the system erroneously selects 
the character sets, "si-ting", according to a recognition method ( e.g. comparison of said 
character/phoneme sets with the words of the dictionary), the system may decide that a 
letter "t" must be added after the letter "i", within said chain of characters to match it to the 
word "sitting". In another example, if the user attempts to enter the word "mee-ting", in 
two portions, and the system erroneously selects the character sets, "meet-ting", according 
to a recognition method ( e.g. comparison of said character/phoneme sets with the words of 
the dictionary), the system may decide that a letter "t" must be deleted after the letter "e", 
in said chain of characters to match it to the word "meeting". 

Having a same phoneme at the end of a portion of a word ( e.g. said word having more than 
one portion/syllable) and at the beginning of the following portion of said word may pennit 
better recognition accuracy by the system. 
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According to one embodiment of the in~ention,.for example, to phoneme~sets (assigned to 
a key) terminating with a phoneme such as a vowel, additional phoneme-sets comprising 
said phoneme-set and an additional phoneme such as a consonant at its end may be 
considered and assigned to said key. This may augment the recognition accuracy. For 
example, by referring to Fig. 81, when entering the word "coming" comprising two 
portions "co-ming,,, the user may press the keys 8102 say "co", then he may immediately 
press the key 8108 and say "ming". Because the first portion of the sub-speech is too short, 
if the phoneme-set "com" is not assigned to the same key 8i02 wherein the phoneme-set 
"co" is assigned, while pressing said key and saying "co", it may happen that the system 
may misrecognize the speech of said portion by the user and select an erroneous phoneme­
set such as "call". On the other hand if the phoneme-set 'com" is also assigned to said key, 
the beginning phoneme "m" of the portion "ming" would be similar to the ending phoneme 
"m" of the phoneme-set "com". In this case the system may select two phoneme-sets "com­
mingn and their corresponding character-sets, (e.g. "com/come", and "ming,> as example). 
After comparing the assembled character-sets with the words of the dictionary, the system 
may decide to eliminate one "m" in one of said assembled character-set and match said 
assembled character-set it to the word "coming" of the dictionary database. 

To permit better recognition of the speech pronounced by the users that, in many cases, 
may be natives ofnon English spoken regions, character sets assigned to phoneme sets 
(such as "vo" and "tho") having ambiguously similar pronunciation, may be assigned to all 
of said phoneme sets. 

Entering data such as text through a small keypad severely reduces the data entry speed. 
The data entry systems of the invention based on pressing a single key for each 
portion/syHabJe of a word, while speaking said portion/syllable dramatically augments the 
data entry speed. The system has also many other advantages. One advantage of the system 
is that the system may recognize (with high accuracy) a word by pressing maybe a single 
key per each portion ( e.g. sy1Iab1e) of said word. Another great advantage of the system is 
that the users do not have to worry about misspelling/mistyping a word which, particularly, 
in word predictive data entry systems result in misrecognition/non-recognition of an entire 
word. Also another great advantage of the system is in that when a user presses the key 
corresponding to the first letter of a portion of a word, he speaks (said portion) during said 
key press. At the end of a word, the user may enter a default symbol such as a punctuation 
mark (assigned to a key) by pressing said key without speaking. As mentioned before, this 
key press may also be used as the end~of-the-word signal. For example, a user may enter 
the word "hi", by pressing the key 8103 and simultaneously say "hi". He then may press 
the key 8107 without speaking. This will inform that the entry of the word is ended and the 
symbol "," must be added at the end of said word. The final input/output will be the 
character set "hi,". 

The data entry system described in this invention is a derivation of the data entry systems 
described in the PCTs and US provisional applications filed by this inventor. The 
combinations of a character by character data entry system providing a full PC keyboard 
function as described in the previous applications and a word/portion-of-a-word level data 
entry system as described in said PCT application and here in this application will provide 
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. . 
a complete fast, easy and natural data entry in mobile (and even in fix) environmepts • 
permitting quick data entry through keyboards having reduced number of keys (e.g. 
keypads) of small electronic devices. 

As mentioned before, the data entry system of the invention may use any keyboard such 
as a PC keyboard. Also as mentioned, according to the data entry system of the invention, 
a symbol on a key of a keyboard may be entered by pressing said key without speaking. 
The data entry system of the invention may optimistically function with a keyboard such 
as a standard PC keyboard wherein a single symbol is assigned to a predefined pressing 
action on one or more keys. As is known by people using computer keyboards such as the 
one shown in Fig. 90, for example, by pressing a key 9001 of a PC keyboard 9000, the 
letter "b" may be entered. Also for example, by pressing, simultaneously, the shift key 
9002 and the key 9003, the symbol "#"maybe entered. 

By combining the data entry system of the invention with such a keyboard, on one hand a 
user may use said keyboard as usual by pressing the keys corresponding the desired data 
without speaking said data (this permits to enter single letters, punctuation characters, 
numbers, commands, etc., without speaking), and on the other hand, said user may enter a 
desired data (e.g. word/part-of-a-word) by speaking said data and pressing (preferably 
simultaneously) the corresponding key(s). For example, by using a keyboard such as a 
PC keyboard, to enter the Jetter "b", the user may press the key 9001 without speaking. 
To enter the word/syIJable "band", the user may press the key 9001 and (preferably, 
simultaneously) say "band!'. Without the necessity of additional manipulation for 
changing modes, this, on one hand permits the user to work with the keyboard as usual, 
and on the other hand enables said user to enter a macro such as a word/part-of-the-word 
by speaking said macro and (preferably, simultaneously) pressing the corresponding one 
or more key. 

As mentioned before, the combinations of a character by character data entry system 
providing a full PC keyboard :function as described in the previous applications and a 
word/portion-of-a-word level data entry system as described in said PCT application and 
here in this application wiII provide a complete fast, easy and natural data entry system. 

Speech. of a word may be comprised of one or more sub-speeches also corresponding to 
single characters. For example, by referring to Fig. 81, when a user presses the key 8102 
of the keypad 81 DO and says "b", said data entered, may correspond to the Jetter "b", the 
word "be", and the word "bee". According to one embodiment, the system may assign 
the highest priority to the character JeveJ data, considering (e.g. in this example, the Jetter 
"b") as the first choice to eventually being inputted/presented to the user. If this is not 
what the user intended to enter, he then may either continue to enter the rest of the word, 
character by character, or he, for example, may press an end key to finish the entry of 
said word and then for example, manipulate a select-key to navigate between the other 
choices (e.g. "be", and "bee", in this example) and select the one he desires. 

According to this method, also for example, while entering a word/chain-of-characters 
stardng with a sub-speech corresponding to a single character and also eventuaJJy 
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corresponding to the. speech of a word/part-of-a-word assigned to said key, said character 
may be given the highest priority and eventually being printed on the display of a 
corresponding device, even before the end-of-the-word signal is inputted by the user. If 
the next part-of-the-speech/sub-speech entered, may still correspond/also-correspond to a 
single letter, this procedure may be repeated. If an end-of-the-word signal such as a space 
key occurs, said chain of characters may be given the highest priority and may remain on 
the display. Proceeding to a next task, such as entering the next word, will be considered 

. as confirmation of acceptance of said chain of characters by the user. If the same data 
entered also corresponds to_ one or more words matched by the system, said words may 
also be available/presented to the user. If said printed chain of single characters is not 
what the user intended to enter, the user may, for example, use a select key to navigate 
between said words and select the one he desires. 

With continuous description of this embodiment of the invention, if one of the data 
(speech/part-of-the-speech and/or key press) entered during entering a word/part-of-a­
word, does not correspond to a single character and at the end-of-the-word signal has 
been inputted, then said displayed characters may be erased and instead, the word 
(corresponding to said data) with highest priority may be presented to the user. If the 
same data entered also corresponds to more words, said words may also be presented to 
the user, if he desires. In this case, the user may, for example, use a select key to navigate 
between said words and select the word he desires. 

By using a standard telephone keypad and the data entry of the system of the invention, 
there may notice that in English language there are no words with more than one syllable 
wherein the speech of all of said syllables also correspond to single letters on the 
corresponding keys. 

There are several one-sylla.ble words which correspond to a character on a corresponding 
key ( e.g. ''b, be, bee", or "t, tea, tee"). As mentioned, in those cases, said single letters 
may be given the highest priority. 

According to the above-mentioned principles, for example: 
to enter "b", the user presses the key 8102 and says "b" 
to enter "bmx", the user presses the corresponding keys while pronouncing the 
corresponding letters 
to enter "bmx95", the user presses the corresponding keys and pronounces the 
corresponding characters 
to enter the word "before", the user either presses the corresponding keys while 
pronouncing the corresponding letters (e.g. character by character data entry), or 
for example, he first presses the key 8102 and (preferably, simultaneously) says 
"be" and then he presses the key 8109 and says "for". At the end he enters an end~ 
of-the-word signal such as pressing a space key (e.g. word/portion-of-a-word data 
entry system). 
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Th·e advantage of this method is in that the user may co~bine cqaracter by character data 
entry of the invention with the word/part-of-the-word data entry system of the invention, 
without switching between different modes. 

The data entry system of the invention is a complete data entry system enabling a user at 
any moment to either enter arbitrary chain of characters comprising symbols such as 
letters, numbers, punctuation characters, (PC) commands, or enter words existing in a 
dictionary database. 

According to one embodiment of the invention, the character-sets (corresponding to the 
speech of a word/part-of-a-word) selected by the system may be presented to the user 
before the procedure of assembly and comparison with the word of the dictionary 
database is started. For example, after each entry of a portion of a word, the character-sets 
corresponding to said entered data may immediately be presented to the user. The 
advantage of this method is in that immediately after entering a portion of a word, the 
user may verify if said portion of the word was misrecognized by the system. In this case 
the user may erase said portion and repeat (or if necessary, enter said portion, character 
by character) said entry until the correct characters corresponding to said portion are 
entered. Instead of erasing one by one the characters corresponding to an entered portion 
of a word, a key permitting to erase the entire characters corresponding to said portion 
may be provided. According to one embodiment of the invention, a same key may be 
used to erase an entire word and/or a portion of a word. For example, a single press on 
said key may result the erasing an entered portion of a word ( e.g. a cursor situated 
immediately after said portion by the system/user indicates the system that said portion 
will be deleted). Also for example, a double press on said key may result in erasing alI of 
the portions entered for said word (e.g. a cursor may be situated immediately after the the 
portions to be deleted to infonns the system that all portions of a word situated before 
said cursor must be deleted). 

It may happen that a user desires to enter a chain of characters such as "systemXB5" 
comprising entire word(s) and single character(s). 

According to one embodiment, after each entry of the data corresponding to a portion of 
said chain of characters or at the end of the entry of said entire chain of characters, the 
system may recognize that there is no word in the dictionary that corresponds to the 
selected character-sets corresponding to each portion of the word. In other hand the 
system may recognize that the assembly of some of sequential selected character-sets, 
correspond to a word in the dictionary database while the others correspond to single 
characters. In this case the system wilJ fonn an output comprising of said characters and 
words in a single chain of characters. In the example above, the word ''systemXB5" may 
be entered in five portions, "sys-tem-x-b-5". 

For example, by using a telephone keypad such as the one shown in fig. 81, the selected 
character-sets corresponding to the key press and speech of each portion may be as 
follow: 
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portion 
character-set 

sys 
sis/sys 

tern x 
tern/theme/ x 

( 

b 
b/be/bee 

5 
5 

After assembly/comparing said portions with the words of a dictionary, the system may 
recognize that there is no word in the database matching the assemblies of said selected 
character-sets. Then the system may recognize that there are on one hand some portions 
corresponding to a single character, and on the other hands a single character-set or 
combination of successive other portions correspond to the word(s) in said database. The 
system then inputs/outputs said combination. In our example, the system may recognize 
that the assembly of a first and a second character-set "sys" and "tern", matches the word 
"system". The third and fifth character-sets correspond to the Jetter "x" and the number 
"S" respectively. The forth portion may correspond either to the Jetter "b", or to the 
words "be" and "bee". 

The system may present to the user the following choices according their priority: 
"systemxb5" 
"systemxbe5" 
"systemx bees" 

It is understood that for easing the recognition procedure of chain of characters 
comprising single characters and an entire word, the user may signal the start/end of said 
words/characters in said chain by a predefined signal such as pressing a predefined key. 

According to one embodiment of the invention, a word being divided into more than one 
portions for being inputted, may preferably, be divided in a manner that, when possible, 
the speech of said portions start with a vowel. For example, the word "merchandize" may 
be divided in portions "merch-and-ize". Also for example, the word "manipulate" may be 
divided into "man-ip-uJ-ate". 

Also for better results, the selected character-sets corresponding to a phoneme-set 
corresponding to the speech of a portion of a word may consider the corresponding 
phoneme-sets when said character-sets are compared with the words of the dictionary 
database. For example, in English language, the corresponding character-sets for the 
phoneme-set "iir" may be character-sets such as "air", "ar", and "are". The corresponding 
character-sets for the phoneme-set "ar" may be "are", and "ar". In this example, both 
phoneme-sets have similar character-sets, "are", and "ar". In case of misrecognition of 
the input, the system may attempt for a disambiguation or correction procedure. Knowing 
to which phoneme-set a character-set is related, may help the system to better proceed to 
said procedure. For example, if the user intends to enter the word "ar'', and the system 
erroneously recognizes said speech as "ab" (e.g. no meaning in this example). Relating 
character-sets for said erroneously recognized phoneme-set may be character-sets such as 
"abe", "ab". By considering said phoneme-set, the system will be directed towards the 
words such as "aim'\ "ail", "air", etc. ( e.g. relating to the phoneme "a"), rather than the 
words such as "an", "am" (e.g. relating to the phoneme "a"). 

As mentioned before, phoneme sets representing more than one syllable of a word may 
also be considered and assigned to a key. Also as mentioned before, an entire word may 
be entered by speaking it and simultaneously pressing a key corresponding to the first 
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phoneme/character of said w.ord. Ev.en a chain of words may be assigned to a key. It may 
happen that the system does not recognize a phoneme-ser ( e.g. sub-speech), of a word 
having more than one sub-speech (e.g. syUabJe). In this case, two or more consecutive 
sub-speeches (e.g. syllables) of said word may be assigned to a key. Referring to fig. 81, 
for example, the word "da-ta,, (e.g. wherein for example, the system misrecognises the 
phoneme-set "ta"), may be assigned to the key 8109. To enter said word, the user may 
press the key 8109 and say "data". 

Press and speak data entry system of the invention permits to enter words, therefore an 
end-of-the-word procedure may automatically or manuaI!y being managed by the system 
or by the user, respectively. 

As described before, there are at least two kinds of words being entered: 
- Words being entered in one portion by a singJe sub-speech/speech (e.g. words 

having one syllable) combined with the corresponding key press(es) 
- Words being divided into more than one portion (e.g. words having more than one 

syllable, or words having one syllable but comprising multiple consecutive 
consonants or vowels) and being entered by sub-speech/speech corresponding to 
each portion combined with the corresponding key press(es) for each portion. 

According to one embodiment of the invention, when an entire word corresponding to an 
existing word in a database of the words of a language is entered and the user enters an 
end-of-the-word signal such as pressing an "End-of-a-Word" key, then said word will 
consider the result of said data entered for being inputted/outputted. According to 
predefined system design/mode, the system may consider to add or not to add a character 
such as a space character at the end of said result. If the system or the user, do not enter a 
symbol such as a space character or an enter-function after said word, the next entered 
word/character will be attached to the end of said word. 

Example: 
"FOR" followed by an "End-of-the-Word" key (no spacing), results "FOR" 

According to another embodiment of the invention, when an entire word corresponding 
to an existing word in a database of the words of a language is entered and the user enters 
additional symbols such as at least a space character, at least a punctuation mark, or at 
least an "enter" function at the end of said word, then said word and said additional 
symbols are entered. 

Examples: 
"FOR" followed by an " " results "FOR " 
"FOR" followed by a "," results "FOR," 
"FOR" followed by an "." results "FOR." 

According to one embodiment of the invention, when a user enters a word corresponding 
to an existing word in a dictionary database of the words of a language and then said user 
enters a next word (without entering an end-of-the-word signal such as a space character 
between said two consecutive words) also corresponding to an existing word in the 
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dictionary, but the assembly of said two words does not correspond to a.word in a 
dictionary of words database, then the system will automatically add a space character 
between said two words. 

Example: "FOR" followed by "SOME" results "FOR SOME" 

According to one embodiment of the invention, when a user enters a word corresponding 
to an existing word in a dictionary database of the words of a language and then said user 
enters a next word (without entering an end-of-the-word signal such as a space character 
between said two consecutive words) also corresponding to an existing word in the 
dictionary, and the assembly of said two words also correspond to a word in a dictionary 
of words database, then the system may present two choices to the user. A first choice 
may be the assembly of said two words (without a space character between them), and 
the second choice will be said two words comprising one (or more) space character 
between them. According to factors such as predefined system design, meaning of 
assembled and separate meaning of said words, phrase concept, etc., the system may give 
may a higher priority to one of said choices and may print it on the display of the 
corresponding device for user confirmation. The user, then, will decide which one to 
select. For example, proceeding to the entry of the next word/character will inform the 
user that the first choice was confirmed. 

Example I: 
"FOR" fo1Iowed by "GNE" may result a frrst choice 
"FOR" folJowed by "GIVE" may result a second choice 

Example 2: 

"FORGIVE,, 
"FOR GIVE" 

"WORK" foilowed by "MAN" may result "WORK.MAN" 
"WORK" followed by "MAN" also may result "WORK MAN" 

The above-mentioned procedure may be repeated for the following word(s) also 
corresponding to the same principles. 

Example: 
"WORKMAN" followed by "SHIP'' may results "WORKMANSHIP" 
"WORKMAN" followed by "SHIP" may also result "WORKMAN SHIP" 

According to one embodiment of the invention, when a first word corresponding to an 
existing word in a database of the words of a language is entered and the user enters a 
next word/portion-of-a-word to the end of said first word (with no space character 
between them) and said next word/portion does not corresponds to an existing word in 
the dictionary, but said next word/portion assembled with said first word corresponds to a 
word in the dictionary, then the system will automatically attach said first word and said 
second word/portion to provide a single word. 

Example: 
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"FOR" followed by "CING'' results "FORCING" 
"FORGIVE" fo11owed by "NESS;' results "FORGIVENESS" 

According to one embodiment of the invention, when a first entered word/portion-of-a­
word does not exist in a database of the words of a language and the user enters a next 
word/potion-of-a-word, the system will assemble said first and next portions and 
compares said assembly with the words in a dictionary. If said assembly corresponds to a 
word in said dictionary, then the system selects said word and eventuaIIy presents it to the 
user for confirmation. 

Example: 
"SYS" followed by "TEM" results "SYSTEM" 

It is understood, that for better results, also for reducing the ambiguity, automatic end-of­
the-word procedure may be combined with user intervention. For example, pressing a 
space key at the end of a portion, may inform the system that said portion must be 
assembled with at least one portion preceding it. The system may also place a space 
character at the end of said assembled word. 

Example I: without user intervention, the following situation may occur: 
"FOR" followed by "GIVEi,may result a first choice, "FORGIVE" 
"FOR" followed by "GIVE" may result also a second choice, "FOR GIVE" 

Example 2: with user intervention, the following situation may occur: 
"FOR" followed by "GIVE" foIJowed " " may result one choice, "FORGIVE " 

Entering the system into a manual/semi-automatic/automatic end-of-the-word 
mode/procedure may be optional. A user may inform the system by a means such as a 
mode button for entering into said procedure or exiting from it. This is because in many 
cases the user may prefer to manually handle the end-of-the-word issues. 

As mentioned in a previous embodiment, the user may desire to, arbitrary, enter one or 
more words within a chain of characters. This marter has already been described in one of 
the previous embodiments of the invention. 

Example: "91 SYSTEMep T' 

According to one embodiment of the invention, the system may present to the user, the 
current entered word/potion-of-a word (e.g. immediately) after its entry (e.g. speech and 
corresponding key press) and before an "end-of-the-word" signal has been inputted. This 
will be a dynamic recognition processing. The system may match said portion with the 
words of the dictionary, relate said portion to previous words/portions-of-words, current 
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phrase context, etc., to decide which output t.o present to the user. The system may also, 
simply present said portion, as-it-is, to the user. This procedure may also enable the user· 
to enter words without spacing between them. For example, after a selected result ( e.g. 
word) presented to the user has been selected by him, the user may proceed to entering 
the following word/potion-of-a-word without adding a space character between said first 
word and said following word/portion-of-a word. The system will attach said two words. 

Example: 
"PRESS" followed by "SPEAK" results "PRESSSPEAK" 

In additional to standard words in a dictionary, the word database of the system may also 
comprise abbreviations, words comprising special characters (e.g. "it's"), etc. 

Referring to Fig. 81, for example, when a user presses the key 8103 and says "its", the 
system may select the words, "its", and "it's" assigned to said key and said (portion of) 
speech. The system may either itself select one of said words ( e.g. according to phrase 
concept, previous word, etc.) as the final selection or it may present said selected words 
to the user for final selection by him. In this case the system, for example, may print the 
word with highest priority ( e.g. "its") at the display of the corresponding device. If this is 
what the user desired to enter, then the user may use a predefined confirmation means 
such as pressing a predefined key or proceeding to entering the following data (e.g. text). 
Proceeding to entering the fo1Iowing data (e.g. text) may be considered by the system as 
the confinnation of the acceptance of the current proposed word. If said printed/proposed 
word is not what the user intended to enter, then the user may select the other selected 
words (e.g. "it's") by a selecting means provided within the system. 

As mentioned in previous applications, symbols (e.g. speet:h/phoneme-sets/character­
sets/etc._) may be assigned to a mode/action such as double-pressing on for example, a key, 
combined with/without speaking. According to one embodiment of the invention, an 
ambiguous word(s)/part-of-a-word may be assigned to said mode/action. For example, the 

words "tom" and "tone" (e.g. assigned to a ,c;ame key 8101) may cause ambiguity when 
they arc pronounced by a user. One solution to disambiguate them may be in nssigning 
each of them to a different mode/action. For example, a user may single press (e.g. pressing 
once) !he key 8101 and say "(om"to enter the character-se( "tom"ofthe example. Also 
said user muy double-press the key 810 I and say "ton" to enter the character-set "tone" of 
lhe example. 

A /so for example, a first phoneme-set (e.g. corresponding to at least pnrl of the speech of a 
,-vord) ending with a vowel may cause ambiguity with a second phoneme-set which 
comprises said firs! phoneme-set al the beginning of it and includes addition3/ phonemc(s). 
Said first phoneme-set and said second phoneme-set may be assigned to two different 
modes. This may significantly augment the accun1cy of voice/speech recognition, in noisy 
environments. For example, the phoneme-set ''ma" muy cause ambiguity with the 
phoneme-set '·nm[/" when they are pronounced by a user. For better disambiguation, each 
of them may be assigned to a different mode. For example, the phoneme-set ''ma" 1m1y be 
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assigned to a single-press of a corresponding key and the phoneme-set "mal]" may b·e 
assigned to a double-press on said corresponding key. 

According to another embodiment of the invention, the symbols (e.g. phoneme-sets) 
causing ambiguity may be assigned to different corresponding modes/actions such as 
pressing different keys. Although obviously it is not convenient, in the example above, the 
first phoneme-set ''ma,., may, for example, be assigned to a first key such as 8 IO I, and the 
second phoneme-set "mall" may be assigned to another key. 

Also, according lo one embodiment of the invention, a first phoneme-set represented by a 
at leas! a character representing the beginning phoneme of said first phoneme-set may be 
ussigned to a first Rction/mode, and a second phoneme-set represented by at least a 
c/rnracter representing the beginning phoneme of said second phoneme-set may he assigned 
to a second action/mode, and so on. For example, the phoneme-sets starting \,vi(h a 
representing charac!er "s" may be assigned to a single press on the key 810 I, and .the 
phoneme-sets starting with a representing chRracter such as "sh'' or ''t", may be assi1:,111ed to 
a double press on, the same key 810 I, or another key. 

According to one embodiment of the invention, single letters (e.g. "a" to "z") may be 
assigned lo a first mode/action and words/portion-ot:.words may be assigned to a second 
::iction/mode. For example, a single letter may be assigned to a single press on a 
corresponding key (e.g. combining with user's speech of said letter), and a word/portion­
of:.a-word may be assigned to a double press on a corresponding key. According to this 
example, a user 111ay combine a letter-by-letter data entry and a word/part-of-a-word data 
entry. For this purpose, 011 one hand, said user may provide a letter-by-letter data entry by 
single presses 011 the keys corresponding to the letters to be entered while speaking said 
letters, and on the other hand, said user may provide a word/part-of-a-word data entry by 
double presses on the keys corresponding to the word/part-of-a-word to be entered while 
speaking said wordlpHrt-of-a-vvord. 

According to one embodiment ofthe invention, a means such as a button press may be 
provided for the above-mentioned purpose. For example, by pressing a mode button the 
system may enter into a character-by-character data entry system and by re-pressing the 
same button or pressing another butt.on, ihe system may enter into a word/part-of-a-word 
data entry system. According to this embodiment, in a con-esponding mode, a user may for 
example, enter a character or a word/part-of-a-word by a single pressing action on a 
corresponding key ,rnd speaking the corresponding character (e.g. letter) or word/part-of-a­
word. 

Also ,,vords/portion-of-words having similar pronunciation mny be assigned to different 
modes, for example, according to their priority, in general, or in the corresponding phrase. 
In this case, for exnmple, a first word/portion-of-word may be assigned to a mode such as a 
single press, and a second word/portion-of-word nwy be assigned to a mode such as a 
double press on n corresponding key, and so on. For cxmnple, words "by" and "buy" have 
similar pronunciations. A user may enter the word ''by" by a single press on a key aiisigned 
lo the letter "b" and saying ''bT". Said user may enter the word "buy" (e.g. having lower 
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priority, in general) by applying a double press on a key corresponding to the letter "b" and 
saying "bi". Al.so for example, the syllable/character-set "bi" (also pronounc.ed "bi"), may 
be assigned to a third mode such as a triple tapping on a key, and so on. 

As mentioned before, the different assembly of selected chamcter-sets relating to the 
~peecl1 of at least one portion of a word may correspond to more than a word in a 
dictionary data base. Also as mentioned before, a selecting means such as a ''select-key,, 
may be used to select an ini~nded word among those matched words. A higher priority 
(when there nre more than one selected words) may be assigned to a word according to 
the context of the phrase to which it belongs. Also, higher priority (when there are mcire 
than one selected words) may be assigned to a word according to the context of at least 
one of the, previous and/or the following portion(s)-of-words/words. 

According to one embodiment of the invention, each of said matched words may be 
assigned ton different mode of the data entry system of the invention. For example, when 
a user presses a key corresponding to ihe letter "b" and says "be", two words "be" and 
"_bee" may be selected by the system. To avoid the use of for example, a ''select-key,,, 
according to this embodiment. a first selection "be" may be assigned to a mode such as a 
single-press mode and n second selection 'bee" may be assigned to a mode such as a 
double-press mode. According to this embodiment, in the example above, a user may 
press once the key con-esponding to "b" and says ''be" to provide "be". He also, may 
double press the same key and say "be,, to provide "hee''. 

According to one embodiment of the invention, some of the spacing issues may also be 
assigned to a mode such as a single-press mode or a double-press mode. For example, in 
automatic spacing procedure, the attaching/detaching (e.g. of portions-of-words/words) 
functions may be assigned to a double-press mode. According to this embodiment, a 
word/portion-of-1:1-word assigned to this mode may be attached to a word/portion entered 
before or being entered after this word/portion. For example, when if a user enters a word 
such as the word "/or" by a single press (e.g. while speaking it), a space character may 
automatical1y be provided before (or after, or both before and after) said word . .If same 
word is entered by a double-press (e.g. while speaking it), said word may be attached to 
the previous word/portion-of-word, or to the word/portion-of-word entered after it. 

In the e:•wmple above, also for example, a double press after the entry of a \VOrd/portion­
of-a-word may cnusi:~ !he same result. 

According to one embodiment of the invention, for nulomatic spacing purposes, some of 
the words/part-of-the-words assigned to corresponding phoneme-sets, may include at • 
leas{ one space clrnracler at ihe end of them. In this case, when said space is not required, 
it may, automatically, be deleted by the system. Characters such as punctuation marks, 
entered at the end of a word may be located (e.g. by lhe system) before snid space. For 
example: 

"word '' followed by '\" results "word, " 
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According to another embodiment of the invention, for automatic spacing purposes some 
of the words/part-of-the-words assigned to corresponding phoneme-sets, may include at 

least one space clrnracter at the beginning of them. Jn this case, when sDid space is not 
required ( e.g. for the first word of a line), it may be deleted by the system. Because the 
space character is located at the beginning of the words, characters such as single letters 
or (he punctuation marks may, as usual, be entered at tile end of a word (e.g. attached to 
it). 

According to one embodiment of the invention, during data entry i11cluding automatic 
spacing procedure, an action such as a key press for attaching the current portion/word to 
the previous/foll01-ving portion/word may be provided. For example, if a space is 
automatically provided between two (e.g. current and precedent) words/portions, a 
predefined action such as a key press may eliminate said.space and attach said two 
words/portions. Example: 

"for"+ "give"+ a predefined key-press, results ''forgive" 

According to another embodiment of the invention, a longer duration of pronunciation of 
a vowel of a word/syllable/portion-of-a-word, ending with said vowel, may cause a better 
disamhiguation procedure hy the speech recognition of the invention. For example, 
pronouncing a more significant laps of time, the vowel "6" when saying "vo" may inform 
the system that the word/portion-of-a-word to be entered is "vo" and not for example, the 
word/portion-of-a-word ''vol". 

According to one embodiment of the invention, by using a predefined means such as a 
predefined key pressing action, the data to be inputted may be capitalized. For example, 
by pressing a ''Caps Lock" key the letters/words/part-of-words entered by a user may be 
inputted/outputted in uppercase letters. 

According to one embodiment of the invention, a letter/word/part-of-word in lowercase 
may be assigned to a first mode such as a single press on a corresponding key (e.g. 
combined with/without the speech of said letter/word/pa1i-of-word) and a 
letter/word/part-of-word in uppercase may be assigned to a second mode such as a double 
press on a corresponding key (e.g. combined with/without the speech of said 
letter/word/part-of-word). For example, to provide the word (e.g. clrnrncter--set) 
"thought", a user may single press the key 810 I and say ''thought''. To produce the word 
(e.g. character-set) "THOUGHT", said user may double press the key 8 l O l and say 
"thought". This may permit to locally capitalize an input. 

Also, according to a similar principle, a word/part-of-word having its first letter in 
uppercase and the rest of it in lowercase, may be assigned to a mode such [IS a single­
press mode, double-press mode, etc. 

According to one embodiment of the invention, as described in previous applications for 
clrnracter-by-clrnrnctcr dnta entry, a lctter/worcJ/par!-of-a-word mny be assigned to more 
than one single ::iction, such as pressing two keys simultaneously, For example, a 
,vord/pnrt-of-a-wo1·d starting with "th", may be ·assigned to pressing simultaneously, two 
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different keys assigned _to the letters "t" and "h'1 respectively, and (eventually) speaking 
said word/part-of-a-word. Same 'principles may be assigned to words/parts-of-words 
starting with "ch", "sh", or any other letter of an alphabet ( e.g. "a'\ "b ", etc.). 

According to one embodiment of the invention, words/part-of-a-words starting with a 
phoneme represented by a character may be assigned to a first mode such as a single 
press on a corresponding key, and words/part-of-a-words starting with a phoneme 
represented by more than one character nay be assigned to a second mode such as a 
double-press 011 a corresponding key. For example, words/part-of-words starting ,,vith "t'' 
may be assigned to a single-press on a corresponding key (e.g. combined with the speech 
of said words), and words/part-of-words starting "th" may be assigned to a double-press 
on said corresponding key (e.g. combined with the speech of said words). 

As mentioned before, depending on different embodiments of the invention, in different 
categories different dictionaries such as dictionary of words in one or more languages, 
dictionary of syllables/part-of-words (character-sets), dictionary of speech models (e.g. of 
syllables/part-of-words), etc., may be used. lf necessary, two or more dictionaries in each 
or in whole categories may be merged. For example. a dictionary of words and a dictionary 
of part-of-words may be merged. 

As described before, the data entry system of the invention may use any keyboard and 
may function with many data entry systems such as "multi-tap" system, word predictive 
systems, virtual keyboards, etc. For example, on one hand., a user may enter text (e.g. 
letters, words) using said other systems by pressing keys of the corresponding keyboards, 
without speaking (e.g. as habitual) the input, and on the other hand, said user may enter 
data such as text (e.g. letters, words/part-of-ivords), by pressing corresponding keys and 
speaking said data (e.g. letters, words/part-of-words, other characters such as punctuation 
marks, etc.). 

As mentioned before, the data entry system of the invention may use any voice/speech 
recognition system and method for recognizing the spoken symbols such as characters, 
words-part-of words, phrases, etc. The system may also use other recognition systems 
such as lip-reading, eye-reading, etc, in combination ,vith user's actions recognition 
systems such as di ffercnt modes of key-presses, finger recognition, fingerprint 
recognition. finger movement recognition (e.g. by using a camera), etc. These recognition 
systems and user's actions have been described in previous patent applicalions by !his 
inventor. All of the features in said previous applications (e.g. concerning the symbol-by­
symbo/ data entry) may also be applied to macros e.g. word/portion-of word by 
,vorcl/portion-of-word) d.1ta entry system of the invention. 

According to another embodiment of the invention, (as described in previous npplications 
concerning the chnroctcr-by-chan:icter entry level) a user may speak words/part-of-words 
without pressing the corresponding keys. On the other hand, said user may press a key to 
inform the system of the end/beginning or a speech (e.g. a charncter, a part -of-a-word, a 
word, a phrase, etc.), a punctuation mark, n function, etc. 
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The data entry system of the invention may also be applied to the entry of macros such as 
more-than-a-word sequences, or even to a phrase entry system. For example, a user may 
speak two words and press a key corresponding to the first letter of the first word of said 
two words. 

Although in many paragraphs in this application and in the previous applications, for data 
entry purposes, key presses combined with voice/speech of the user have been mentioned 
as examples, the data entry system of the invention may be applied to other data entry 
means (e.g. objects such as user's fingers to which characters, words/part-of-words, etc. 
may be assigned) and may use other use's behaviors and corresponding recognition 
systems. For example (as have already been described in previous patent applications 
filed by this inventor), instead of ( or in combination with) analyzing pressing actions on 
keyboard keys, the system (by for example, using a camera) may recognize the 
movements of the fingers of the user in the space. For example, a user may tap his right 
thumb (to which for example, the letter "rn, n, o", are assigned) on a table and say "milk". 
In this example, said user's finger movement combined with said user's speech may be 
used to enter the word "milk". 

In another example and according to same principles, said other data entry means may be 
a user's handwritten symbol (e.g. graffiti) such as a letter, and said behavior may be 
user's speech. For example, by using a pen-based device ( e.g. PDA, stylus, etc.) using a 
hand-writing recognition system, a user may write a symbol such as a Jetter and speak 
said letter to en11ance the accuracy of the recognition system of the system. In another 
example, said user may write at least one letter corresponding to at least a first phoneme 
of the speech of a word/part-of-a-word, and speak said word/part-of-a-word. When said 
user writes said letter, the hand-writing recognition system of the device recognizes said 
letter and relates it to the words-part-of-the-words and/or phoneme-sets assigned to said 
at least one letter (or symbol). When the system hears the user's voice, it tries to match it 
to at least one of said phoneme-sets. If there is a phoneme-set among said phoneme-sets 
which matches to said speech, then the system selects the character-sets corresponding to 
said phoneme-set. The rest of the procedure ( e.g. the procedure of finding final words) is 
similar to the ones described in different embodiments of this appHcation and the 
applications filed before by this inventor. 

According to one embodiment, the data entry system of the invention as described in this 
application and previous applications filed by this inventor, may be summarized as 
follow: 

- A data entry system comprising: 
- The use of at least one object/action ( e.g. to which symbols such as at least, a 
character, a word, a part-of-a-word, a function, etc. may be assigned) for informing 
the system of at least a first input, combined with; 
- at least one user's behavior (no behavior is also considered as a behavior) for 
informing the system of at least a second input providing more information to the 
system for helping the system to select an intended input corresponding to said first 
input; 
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wherein, said /action may be objects/actions such as a user's fingers, keys of a keyboard, 
user's fingerprints, hand-writing, etc., and said user's behavior may be behaviors such as 
user's speech, directions of user's finger movements (including·no movement), user's 
fingerprints, user's lip or eyes movements, etc. 

Contrary to other data entry systems wherein many key presses are used to input few 
characters, the data entry system of the invention may use few key presses to provide the 
entry of many characters. 
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A Method of Configuration of Symbols on a Keypad 
Different m·ethods of configuration of symbols have been proposed in prior patent 
applications filed by this inventor. Fig. 87 shows a method of assigrunent of symbols to the 
keys of a keypad 8700. 

As before, Letters a-z, and digits 0-9 are positioned on their standard position on a 
telephone-type keypad and may be inputted by pressing the corresponding key while 
speaking them. 

Also as before, many punctuation characters and functions are assigned to the keys of said 
keypad and may be inputted by pressing (or double pressing) the corresponding keys 
without speaking them. 

In this configuration, some of the punctuation marks such as"+" sign, which are naturally 
spoken by the users, are assigned to some keys and may be inputted by pressing a the 
corresponding key and speaking them. 

Also according to this arrangement some symbols such as the "-" sign 8702, which may 
have different meaning and according to a context, may be pronounced or not pronounced 
according to the context of the data, are positioned in a key, in two locations. They are once 
grouped with the symbols requiring speaking while entering them, and also grouped with 
the symbols who should not be spoken while entering them. To a symbol requiring speech, 
more than one speech may be assigned according to the context of the data. For example, 
the sign"-" 8702 assigned to the key 8703, may be inputted in different ways. 

- A user may press the key 8703 and say "minus" 
- A user may press the key 8703 and say "dash" 
- A user may press the key 8703 without speaking. 

Thus, while there have been shown and described and pointed out fundamental 

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

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

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

the spirit of the invention. It is the intention, therefore, to be limited only as indicated by 

the scope of the claims appended hereto. It is to be understood that the drawings are not 

necessarily drawn to scale, but that they are merely conceptual in nature. For example, 

the features described in this application and the applications filed before may apply to 

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

function separately or it may function combined with one or more other embodiments of 

the invention. Also, for example, if the system comprises enough memory and 

processing capabilities, a phrase recognition system may be used to select one of said 

selected word according to the corresponding phrase context. 

tf (,., 



( • 

I 

Tnterr.:lumBirit: M1biguous_sy111boJ,,; on the keys of u kr.:x.t!fil! 

. ( 

As mentioned heforc, some symbols such as the letters assigned to a same key of a 
keypad/keyboard may have m:arly similar pmnunciatio11s. This may cause ambiguity for 
the voice/speech recognition system of the invention. fig. 9 la shows a standard 
telephone-type keypad 9100. Pair of lellers, ''d" and ""c", assigned to the key 9101 may 
caw~c ambiguity to the voicc~spccch rec(lgnition system of the invelltion wht:n said kcy is 
presses and one of said lellers is pronounced, l'air of'!etters, "m" and "n" assigned to th~ 
neighboring key 9! 02 may also cause ambiguity hetwct:n thcm whr.:u one of them is 
pronou11eed. On the othr.:r httn<l, letters "e" or "d" may easily be distinguishe.d from tht: 
letters "m" or ''n ". By interchanging the assig.nmcllt of one of the fellers of each pair to 
the correspomi.ing key or the other pair, the recognition problr.:rn of said fi."lur· letter.~ (e.g. 
by using t11e press and spt:ak d11ltt entt')' system of the invention) will be solved. This may 
slightly modify Lhe alphabetical order <.:on figuration of a keypad, but will tlrnmatically 
augment the accuracy of !he tlala r:ntry. Fig. 91 b shows a keypad 9110 uftt:!r said 
modification, 

Automatic Smi<.:i!lg Method. 
As previously mentioned, 1.m ttultrmaiic svacing procedure for attaching/detaching of 
ponions-of-W()rd"i/words may-6e-assigm:.id-i(.J..U mu(k su1,;ll os a single-press mode or 

double-press mm.It:. As ttlm1dy described, a tLqcr may enter a symbol ::;ud1 a.-i at lt::,L'll part 
of a. word (e.g. without providing a spar.:e character at its end), by speaking said symhol 
while pressing a key corresponding to the beginning character/phoneme or said symbol· 
(in the eharactcr by chamcler data entry system of the invenlion, said beginning character 
is said symbol). Accorclin~ Lo said procedure, also for example, a user may enter a 
symbol such as al h:ast part of a word (e.g. includi11g a space character a.L iL<i end), hy 

•···. speaking said symboi while double-pressing said key corresponding to the beginning 
character/phoneme of said symbol. In data curry systems requiring many key presses to 
enter a word, this may be particularly bcnt:licial. 

• According to the ahove-mcntionctl principles, for example, in a character-by-character 
data entry system of I.he invention, a character may bt: r.:nlr.:rctl aud attached to the • 
previous character, by spet.1.king/not-spcaking said character while, for example, singfo 
pressing a corresponding key. Same nction including. a dc)Ub)c-prcssing ar.:tion may cause 
to enter said character and attach it to said previous characlur, but also may add a space 
character after the r.:urrcnl dli:ln'l.cLer. The next characlc:1' to be entered will be positioned 
aftcl' said space c.:haraclcr (e.g. will be attached lo said space character). for example, to 
enter tl1e words "st:c you ", a user may fin;l enter the h::ltcrs "s" and "c" by saying them 
while single pn:ssing their corre!;pcmding keys. Then he may say "e" while double 
pn.:ssing its corresponding key. The user then may enter the letters "y" and "o" by saying 
them while single pressing lht.: currc::sj,onding keys. He, then, may say "u" while double 
pressing the com;spumling key. 

According to another embodiment of the invention, insLead of locating said space 
character after sajcl current c.:haractcr, the system may locate said space character before 
said current charac:.ter. 
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J L is understood that instead of a space character., any other symbol ( or group or symbols) 
may be considered after said character or before il. OJ course, considering that a letter is 
part of a word, as previously described, same procedure applies to part-Ltf•a•won.1/wortl 
level of the data entry !lyi;tem of the invention. Again fofl:xample, a user may e11tcr the 
words "prepare it", he firs! enter !he portion "pre" by saying H while for ex.ample, singJc 
pressing the key corresponding to the lc.:Ut:r ·'p". Then he may enter "pare" (e.g. incluc..lirig 
a space at tl1e end of it) by saying "pare" while <louhle pressing the key corresponding to 
the letter ''p'', The use then, may enter the word "it" (e.g. also including a space at the 
end of it) by saying it while duubk pri.:::;::;ing thi.; key eorrcsponding to the letter "jl', 

• QWERTY ContigmatiQ.iLon a Keypad H:aying Reduced Number of Keys 
According to one embodiment ofrJ,e invention, the co11figuration and/or assignmeut uf 
fellers nn a keypad may be according to tbe configuration of the kllers on u QWERTY 
keylmartl. This may allrad many people who do not \lsc a telephone-type keypad for data 
entry simply because Lhey are not familiar with the alphabetical order configuration of 
lellers on a stindard telephone keypad. Accordi11g to 011c embodiment of the inventi.ou, 
using such keypad combined with the data entry system oflhc invL:nliun may also 
provide bcUi.:r rncu¥niliun accuracy by the voice/speech recognition system of the 
invention. 

Fig. 92a shows a lckphune-Lypc kcypa<l 920 wherdn alphahdkal characters are· 
an·angcd-on/assigncd-to its keys according lo the configuration of the said letterS ou a· 
QWERTY keyboard. As shown, the letters on the upper row of the letter keys of a 
QWERTY keyboard arc distributed on the keys 921-923 of lhe upper row 924 of said 
keypad 920, in the same order (relating to each other) of said lcucrs mi said QWERTY 
keyboard. The lellers posilioning nn the middle letter row of a QWERTY keyboard arc 
djstributcd on the keys ofth~ second row 9_2.5 of said keypad 921, in Lhe same order 
(relating to each other) tim said letters arc ar1·angcd on a QWERTY keyboard. Ami 
finally, Letters 011 the lower ietter row of a QWERTY keyboard al'e distributed on the 
keys of a third l'OW n6 of said keypad 920, in the same order (relating to each other) that 
they are positioned on a QWERTY keyboard. 

With continuous reference to this emlmdiment, said alphahetical letters may be 
distributed cm the keys of said keypad in a manner to locate ambiguous letters on 
different keys, fig. 92b shows as an example, a QWl::RTY arranged keypad 927 with 
minor modifications. In said keypad, tht: key a.~signmenl of the lellers "M" 928 and"/." 
929, are interchanged in a manner to eliminate the ambiguity between the letters ··M" and 
"N". In this example, the QWERTY configuration has been slighlly moui(ie<l out by 
u.~ing said keypad wilh the Jata entry :system ufthe invcnli~n, Lhc n::cognilion accuracy 
may be augmented. It is understood that any other letter arrangement and modifications 
n1ay be considered. 

As !:ihown. lh1.: QWERTY kcyp,1d ofth1.: i.J1vt:.nt.ion nrny comprise othr::r symbols such as 
punctuation characters, numbers, fiinctions, ere. They may be entered by using the data 
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entry system of the invention a.~ described iu lhls ,1pplicalion and the previous 
11pplic,t(iuru filed by this inventor. 

TL must he noted that_alphahetical lett.crs having H QWERTY (or any other) ammge111e11t 
may be assigned to the keys of any keyhoard having reduced number of keys. Said 
keyboard may be combined and uBed with the. data entry system of the invention. It is 
understood that for better accuracy, any standard arrangement may be modi lied. 

QWERTY Arrangement on six Keys . 
According to one embodiment of the invcnlion, the data enlry system of the invt:.:ntion 
may trne u keyboard/keypad wherein alphabcric.al letters having a QWElfl'Y arrangement 
arc as~igm:d lo six kt:ys of said keyboard/keypad. 

As known, alphabetical letters arc arranged on the keys of three ,·ows of keys u PC 
keyboard uccoruing to a c.:onligurat.ion order called QWERTY. rig 93 shows a QWERTY 
keyboard 93()0 wherein the letters A to Z arc arranged on three rows of the keys 9307, 
93081 9309 of sai£1 keyboard. Usually, a user uses the fingers of his holh hand for (touch) 
typing on said keyboard. By using lhe lingers of his left hand, a user for example, t)'pcs 
the alphabetical keys as shown on the ldl side 930 I of said keyboard 9300, ant.I by using 
the llugen; ofltis right ham.I, a usL:r for ~xampk, types the alphabetical keys siniatcd on 
Lhe right side 9302 of said keyboard 9300. /\ccording to these prindples, it may be 
considered that the alphabetical keys of a QWERTY keyboard are arranged according to 
a three-row 9307, 1)308,9309 by two-column 9301-9302 table. • 

According lo one cmbo<limtml oflhe lnvenlirm, a group of six keys (e.g. 3 by 2) ofa 
reduced keyboard may be used to duplicate .said QWF.lffY arrangement of a PC 
keyboard on them and ui.;ed with the data entry system of the invention. Fig. 93a shows as.·· • 
an example, six keys preforably arranged in three rows 9317-9319 and two columns • 
9311-9312 for duplicating said QWERTY arwngement on tl,em. As an example, the 
upper kfi key 9313 contains tht:: letters "QWr.Rr', con·esponding to the letters siruatcd 
un lhe keys of lhe letl side 9.101 uf lhe upper row 9J()I of the QWERTY keyboard 9300 
of the Fig. 93. The Other keys of said group of six keys follow the same principle ru1d 

• contain rhc corrcspondi11g letters situated on the keys ofthc corresponding mw-and-.<;ide 
ofsai(f PC keyhonrd. 

A user of a QWERTY keyboard usually knows exactly the location of each letter. A 
mulor rdkx prnnils him to typL: quickly uu 1:1 QWERTY keybuanl. Duplicating a 
QWERTY arrangement on six keys as described here-above, pcrmiL-; the user to loueh­
typc (fast typing) on a keyboard having reduced numhcr of'kcys. Said user may, for 
example, use the thumbs of both bands (lett tliumb for lcH column, right thumb for right 
column) for du.tu entry. Thii, looks like keying nn a PC keyboard permitting faST data 
entry. 

It is undel'stood that the lef'l side and right side characlers definition of a keyboard 
described in the example above is show11 only as an example. Said definition may be 



reconsidered according io user's habitt1des . .Fur example, lh~ k;Lkr "U'' may_ be 

c:<>~sidc~·ed ~:09iongi:11g (o the dgllt s;idc· r,~t~er Lh~n foil side.. . • • . . :'_ .. ,:_. 

Accc:>r<l1r1g°t~ bn~'emhodiment of the inv~nlioni ,i·k~yp~dhavi~1g~t _lea~l sfikcys . 

co~Lamlng 'alph!.ipctka!)ellt:rS wit~l (JWt~Kf.Y a1,;angen:1l:Ui ~~sign~_d (a~. d,~~crihed ab<Jv~J 

' (o sai4 keys~ 'may he .w,i.i_d _witp th~ -~har~9ter:hY~f~_itra?t.~r. cl_a1~· .~:nltY. ~;y~(en,11)f~~1f_.'"' ' 

irivenHcirt. _In adcJILic>n io.a1re·adi~cscribec.i a~vtiqtag9s, ~.itid_ ~rf.cii1~ci:1ie11·t ~lso c61,11prbes" 

other bcric.fit:s'st1ch'n~: • -. .. • • , ,. ,, '''.' • >, :,: ' -. . :: : '.· • • 

• letters situ0ted.on'a ~mine ke/art! .. ti.~~1al)y distlnguish~t~ll: by thevoice/spccc~i • 

·redignili~;~i ~yst~1~1-t7:ft11{i1we,ntio~1'' _:i /i .•.. ,>> :'. '·i :<,--,;'/·O,:: _', : ;:,:i<-;,:.:,,';_/, :. >· 
high accuracy of the data eniry.,extrctncly_ redu~ed 'nlmi.bi.:,r cf l;tter, keys~ an,~ 

91e. exti·eml:ly_.tiui1j I ia1; ~lrri1ngc1pcn( ( e'.g'. ·_c;f i:::R TY):9f_5,,1ic! _ letl~f.~--~ii1. ~al,~Lx\ 
: \.· keypad perm.it(! user a fast d,~¥1 ~ntl'y systctn '1vit110ul the ncctl :(JfJi·ul{Uently.,, 

... ::~Jt'1i~:;;~t~~;t~;;JiitI:m~;;~iJ~E1:;;;1;;~;ii~J:i:::~1)/:,)t.f, . \\·'•· 

;;:_ .. ·,,_ ·: .. :· :. ,.,: .. .-:-.· I l n1iiq(6crfi:,tcd tlrnr the QWER'l'Y-arrarfgen1e·11hf.qsig·ncd io few numbei· "of ~eyH 'a~:_~.:.f:'-?=: ... ,.';,: ·· :,__ --.. : 

;.,~• ~~ •~~!.~
1 

."'',•,,.\~ •M•~,~\ I .z ~•-•~-'\ ,>,'"'\•\,t;,,;._,•~-;, ~-..:-., •+:'.!•\,~~ ·,,.•,•-,ft,i' _i
1

•~•• •r~•,e, .. , ~ 'i'<,,' ~- -_(t;.~;.,.'l,, ,u•,,~, ', 

~0t~.~?·:;> )-t1.;~,- ··i:: ?,7~(;ri~.~d ~~9x9! i~-~~\)~- ~~9 .~~~f£}~~~ q~''i .• ~{~n, ~-x~v~_prt.Pt!~~r ~~~1~r~1_l~~-~t~Hrg:-,~:-~:~-~~i-;;~<;i~:- • 

.:~-,- • • .. ~ / ,. .. /.; .. 1.pphubc~ical J_cttci·~ '(in iJ.TIY .l~rigLiffegc) 1wfy 11~ -~j:idg~~<l ~o. ar:iy}}~lri!~~!-o(~_ey~ ;f~:r~11g~<l ir·;::-;;,~'·'-,~· .-·.· • ·-~· • 

~~f i{:,~IB~~},,.~{ :~~t~~~';;;~:ct:~~,f ~,;xTt~;~r~~~~~t;i<~M;~~~~~~8~~i~1~f.~J,;/1;' • 
i\t'.:·~;:D/;t;);.J;\\ ;\ .~ymbols su,ch as p~ncJt,l~l1qn.Jmtrks;-r~urn1!6rs, J11nct1pn~,. etc.; n1ay be d1smbureq aj'i'l(rng:'i; 

l.',/·>, •... ~<:' cun!am 1-t!pbabettcal letters (and other symbols a<; de.,;cnhed before) and b<.ang used • • ~· :: .. /-:_;-.,,··, 

;_:1_i!:_:{:~~t:. . ". wttlJ tile pr~~itilll~ 'sptak: u,i;li1'1:1Ji~r~y,~fe)ll '~(tl~f: !'~\\[}tio11'. Fif-9~c ~h9ws as ~!1 ::"··. ., ·: :·:"'?;.'.)-:\·~r'. 

' " e~ainpJc:l f~)ltr,lcci~.?,nQ??J.P _ti~i!:~¥ grigH~f~lpif~,b~~lf.~.1 cli_~r~c!:f!-S f~:~l~ned J<t ~re_1ji "•7', <~;[,/\}}-? 

-)\:? •• • · .. To.keep Hus. a!rtmgemenl_la~~1har,·tl1c Q\1/.ER.IY ~rrangemenl ol,th~ leH~rs off.ht top... -·· ·,:',\_:·.:'\, 

.' hvif royvs 'of tfi~ keypiii( 9:~il\c,f thc"fi{9~1)_~re'.11ii~i11(ained ana 'ih~ letters ·c,f r.hc IOWL~SI ;, • •·.: if ,· 

"fowbfsa1cf'k.eypad9320't'ttftcfig.:9~lfflf{dhtribcireJ-wi1hi'B'1h2ihygt)fthb~--·"_, __ : __ ,,~ ..;:;·}: ---

corresponding coi"umns (ei" left, right)'o{s"aidJSu'rk,ey·s:933(), 93?3 in a manner to 

• mainfaii1'the lan11liitrity of an ~~altncist QWT::R"fy,; keyhqurd ak>ng with high acc1.1ra,cy of 

the voice.recogn~ti~'>~i _system oftl1e inyenli.on'. For ~xmnplc, fottcrs ''n" 9337 ~nd "m" 

9338 which have bcci1 loc:c~t.ed ()~:.Ll~e iowest righi key of the keypad C)J20 of the rig. 936, 

arc here separated and_ assigned, rcspc_ctivcly, to the ,;-ighL keys 9333 and 9332 of the 

keypad 933'0. i L is und1.:istiil)fthat o"tf1e1· sy°mbols such as puri~tlJltlioii "marks, numbers, 

functions, etc., may be distrib_ifr~d among said k~ys or olhl:r kys uf a keypad compl'ising 
. . • ,•; ; : ... , .. : · . :~· •. ·; . . . . . . . . . . 
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<:'.<i\:'(/.1.}\~kcypad).·l() which the English.Alpliabcticu! letters· a'if t\ss1gn'edt.Said keypad.1nav. p/d~~~f/( '}t 

;:,t]l~~i:S~,;w~tf ~~Jt;:nr.k~[~;:\~t.~~~'.[f i~(~{ri~~~J;t:?:t~'.i(.'}t~::;~:t~ti~1tf liiri\';i~; 
'\. • :::,, .::: .: . 'fhe6reticaUy, all of the alphab~qc.:al ktlc.:ilmay be rissigricd l{> i sing.l~J<.r.!Y. ~uUhfaHiriyJ_:\jL:(1.)Dlt2. 

·i:tY,e!1?ft'.;~ye1E'tiitf:i~c .. rc{~~!ff ~ij~°"~t1~~{f 1Jt.!f r Ijf:.;'.j;1{"~itIJJ.:.::i:1li'.}i;~j{. 
/\.Ilhdugh, pres.sing a key 1:1nd sjJeaking ad~s'ired:symbolassigned tosaid}cy mity t1e_;'<'L<·:i./>i;')\/. 

• ·!~,~~/{:~~~~;1z;;~JI'1u~J~~l~€~i1i,tt~~~'.l~~tti~ii~~~:/t f ~JU~~i.:l\r&;~; i:\!~i!]¥' • 
' prev!o.us applicar!nllt :l!i.1_1:t;rn~i~ (~~ 44.l~~ .. ~jl~I')'. S)'Stfil:l_or, l~~ ii,j_y~ntipiin-iity he pr9,yi~1S9· .:iiktf::;(f iJ< • 

, •• '.>· - :.· •. As d~sc1·ibcd .. a .syrp,hol)nay t11.; _c~~!~~~<l by pi·essing ·a key witho~_( speaking ~ai~ sy'rpb_ol. ·: ·:··.;:'\ t '.·-?_.~· . 

-.:Xi. .7: :~ .•• _:"·: For'examplc, b/rererrJ.ng to_tllc'fig'._,?~c: a w;er may"p~¢ss ih~key 9330 withnul sj·i'e,t!kJpg' -t; ::,;):,":,·: /. 
}f ?·\).})< ·::\}i?: ii1·1Yi~l~ .. t!Ic. s'p~~c{~b,~rf!·~f .1C.i£t~}~'if k>mic)tlli[i1,1:5:t!~§~ .. :aJx~}.l1ol· 1~~~Y .. ,~<~~'tfti,~\bf '\.'f:ti:~YI{{f i(: '"> /" s jll'C~SI ng • l'''I key, kcep_n1gs~g kg grg!$~<l.~n<l f'J(aSSIDg a sc9ond key, sunul~eOlLSle: '"'~;"r' --

' ;,)i:?f) 
/<' .. JJ0I,1-spok911 sym hC'/.1 st1~'1 a.~.::i:: ~pace c!1.ar~1c:tl:r rr1ay .he ass1gneq _to a cJ.Quo.1.~. r.ri:$s acnor1 of • :.;/{'.1'"' 

./ • . . . . ·:,:;r preddiii~cl kcy:z;ffih~\LiI1t)5e~kH1[/11Us)£,fhi/•eri1ciehf{l:iecai:1sd f1'ih¥\~tlcfthata:6tci •· ,Ct; 
•• • 'is assig11~p. tq ··4· i,1~14~ -~~~t\ ·~'1}fs111g~~~P&~~fr1k ~ hiao·n 'i:6. ~Iiich. orgtsri,.~_g~rj• c~iaiacrcrs • • :.;· · · • · 

.. ,s,u~~ ·~f f8(fs.~}··af1:t~~lg',:f ¥1:~W'.),'~F i~f i~~\~2iiti'4i_,6r.fLfring:l' SJ1()H:n ·c4o/#cic.i<. c,rc_fr}i't)t: .. • . • • :·: \:''.~f~tM!~:?'> 
ce>nfiJs.1!1g th9 voi,sgfsrqs9h.,1:~sr,g1~J!'Rn,s~:~W/'1),!li.~.ll!:il:~J1~ts.Ni P~4~T.t~~O{(t.~!!l~.before. ·.·\··_:.:)·.·./.·.':··.·•:.• .. •··~.:.:.·.' .. :·:,,.·.·.·.:.~.;:_;t,;.~ ... ~.j.•.· .• ;· ... '.' 

p1:ts~i1\g lh~ ~ef Jtv,}.•.\.i~.l!l(t'\~iy.i1.I.0.i~). ,f~(~JJ,leri11g said ~~a9e c,h~f~9t~( ,1\~~;'igni~i1(thc :· 

space cha,rl\cl~ftp t,l1~s!i.J11.o.i,e~pr~.~~ ',1}9qs,ot a key, lo ~-~1-~h n~ sr,ok.~1;1.syr!19.ol 1~ • :.:i·)·}:;·:·•·.··.'·.·,·.··.:.t.:.·;.f.:.•.~-~--.·;.•··:'·. 
assig11cd to tt ~f>'L1ble:pfrss·;,i,i.:tg~fl1 resoJ\;e.s that probkm:_ Jr1slead C>l:pausiug and pressing . : .. 

~·aid key once~ iht:'tiiier siniply'~oµble~pi;e·s~~s sai9. key without said 'jfo_t_Jse. •. 
,•'.~),;' :::,:;+\;r .. : ,/,;. -:-.-'!:.-:~·~}.::~,,~A-,,t~.\:,··' ......... ~-: ·:-_,:: ., • 'r"•'• ~~ 

:;"'.;/~=~ .. :__ :~·;_-., .. ;:: :./.':;".; 

Also, it is understood that the QWERTY arrangement of the lcitcrs on a group of keys as 

described here-above, is provided as an example. Other configuration of symhols such as 

the alpllabi.::ti<.:til ordc.:rs, on othr.:r numb<.:r of kvys, in any key arrangements, may be 

considered. For example according one embodiu1.c11La.f.1hi::Jnl!rntion, ii key.p.ad..m.a~Y~-------­

contain two keys for assigning the most frequently used letters, and it may have other two 

k.cys tu which kss fn:1.1u<.mtly use::J l{!llers are assigned. 

Today must r.:lr.:r.:truui<.: c.h;vit:t:s pcrmilling u.ala enlry are equipped with a telephone-type 

keypad. The configuratio11 and a..:.signmenl of the alphabetical letters as dcsr.:ribe~ hefnre 

may he applic:c.J tu tlrt: k1:ys uf ~ t1.:k:phunl:-lype keypad. 
/.P I 
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Fig. 94a shows a tclcp110nc-type keypad 9400 wherein alphabedcarlcrtcrs having 
QWERTY configuration arc assigned (e.g. as described be/bro) to six keys of two 
neighboring columns 9401, 9402 of said keypad. By being on neighburi..ug columns, entry 
of the leutrs by (the thumb of) a single hand becomes ea-;icr. Also a~ mc11tio11t:u before~ 
the user may use his both thumbs (e.g. ldt thumb for lefl cohinm, right thumb for right 
column) for qL1ick data enlry. It is understood thnt other symhols such as punctuation 
marks, numbcrs1 functions, etc., may be distributed among the keys of stii.d keypad and be 
entered according to the data entry system of the invention as described in this 
application and the applications filed hcfore by this inventor. 

fig. 94b show~ anotht;r tclephonc-typi:: keypad 94!0 wht:rcin alphabetical leucrs having 
QWERTY configuration are assigned (e.g. as c.!t.:sctibed before) to .six key,5 or two 
exterior columns 94 J ! , !)412 of said keypad. By being on two exterior columns, entry uf 
tJ1e lellcrs by (the thumbs of) two hands becomes casier. Also as mentioned before, the 
user may a single hund for data entry. In this example, minor modifications have hecn 
applied for augmeming the accunu.:y of th<: voice/sp<:cch recognition system of the 
invention. For example, lcllcrs ·'m" and ··k" have bect1 interchanged on the corresponding 
keys 9413, 9414 lo avoid the ambiguity between the lcrrcrs "m" and "n". Also, letti::rs "f'' 
and "z" huvc been interchanged on the corresponding keys !J413, 9414 to avuid the 
ambiguity betwt.:cn the leltcrs "i'' and ''s". I! is understood that other changes in the 
configuration may be considered. for fa<itcr data entry some characters such as the space 
character may be a%·igued to scvel'al h.·ys 9415, 9416. • • 

Fig. 94c shows another telephone-type kc;_vpad ()420 wherein alphabelfottl letters 
arrangement based on pri.uciplt:s described before and showed in fig. 93c are a-;signed lo 

four keys of said keypad: • 
. . 

Tl is undcmltood that the QWERTY arrangement of letters on few (e.g. 6, 4, 2. etc.) keys • 
of a keyboard such as a ke.ypad is ckscribed as cxamplu. Other kind of leller 
airangt:mcnt.c; such as alphabetical order may also he considered and a-;signud 10 few keys 
such as two/four/six. etc .. keys. 

A persona/ mobile computer/idceommunicalion dcvic~ 
A mobile device must be small to provide easy portability. An ideal mobile device 
requiring c.la1a (e.g. IC>..1) entry and/or Jam communkiltion rm,sl have small data entry unit 
(e.g. a! most, only few kt:ys) and a large (e.g. wide) display. 

The arrangement of alphabetical letters (and other symbols) uu few keys mid lht: 

capability of quick and accurate coo1plcrc data entry pr(lvidcd by the data entry system o/' 
the invention through said few keys, may permit lo reconsiJi.;r the design of some of the 
current products for making lht.:111 more efficient. 

One of those products is the mobile ph()nt: which is now used for the tasks such a'> text 
nrnssaging and the internet, am] is predicted to hecome a mobile computing device. The 
actual mohilc phone is designed contrary to the principles Jcscribed here-above. 'l1lis is 

/.PL 
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because the (complicated) data entry systems ol'tlle mobile phoul.':s require lhc.: use of 
many keys, using a :-;ubstan{ial surface of the phone, providing :;low data entry, and 
leaving a small area for a small (e.g. narrow) disph1y unit. 

One of the .rnosr commonly used applications o/' a computer is Lhc word processiug 
procedure. Along with the use of the Internet, writing kners will also become the mo!'it 
commonly t1scd applicatio11 of a mobile co111putel'iccmununit:t1lit>Jl device. Said 
application requires a v,:ide tlisplay to pemut druiling, fonnauing, t111d viewing the 
document prdcmbly in its entire width. For example, while drafting ,t letter, the user 

. must sec said document in its entire width, without hcing obliged lo scroll it to the left or 
lo the right. 

According to onc embodimenl of the invcnliou, an ~lecrronic dcvict: :,;uch a.~ a mohilc 
eomputing/communicution device c.:omprising a wide display and small data entry unit 
having quick dMfl. entry capability may t:ic pmvid<.:d. Fig. 95a show:s l:l mobile 
cnmputing/communicaLion device 9500 having two rows of keys 9501, 9502 wherein the 

alphabeLica1 letters (e.g. preferably, having QWl-:lffY arrangement as de::iwribed hcfore) 
arc assigned to them. Other symbols such as numhcrs, punctuation marks, functions, etc. 
may also be assigned lo said keys (or other keys), ,ls desc:ribed before, Sttid keys of said 
communication device may be combined with the press and speak d1m1 entry system or 
the invention to provide a c:ompl~tc quick data 1:mtry. lJ.sc: of few keys (c.g, in two rows 
only) for data entry, permits lo integrurc a wide disphty 9503 within said device. 'fhe 
width ur sajd mobile device (and ohviously, said display unit} may be approximately the . 
widt11 or an A4 paper Lo prc.,vidc an almost real size.: (e.g. width) cfoc.:uinenl for vit:wing. 
Said mobile compuling/communic:ation dc.:vice may also have other buttons such as the 
buttons 9504, 9505 for functions such as scrolling the document lo upward/downward. Lo 

left/right, navigaring a cursor 9506 within said display 9503, seml/cnd functions, ctc, 
Also said device may comprise a mouse (e.g. a poim and click dcvic.:r:) withln, for 
example, tht: backside of it. ln i;evcral patent applications (suc:h as ".slylus Computer". 
and "i,.eaturcs lo .Enhance Data Entry") tiled by this inventor mouse/bnJWsing issueH on a. 
display and other datu entry cnllUnccment means have b1::c11 described. All of said issues 
of said applications may he combu1cd between them and/or combined wit11 the data entry 
system and data c:onununicr1tion devices of !his iuvenliun. 

With contim,ous description of Fig. !),;a, the <lmrngement of the keys in two rows !J.'.'ill I, 
9502 on lefl and right side of said communication device 9500 permits the user to thumb• 
type witJ1 his two hands while holding said device 9500. It is understood that other 
configuration ortcrters and other symbol!l on other arrangement of keys on said dc:viec 
may he considered. For example, the device may comprise only fow keys arranged in 
only one row wJ1ercin said symbols (e.g. letters) al'e assig11c::d to them. 

Also as mentioned befhrc and dcscrihed in c:orrcsponding patent application, by 
providing a mouse (lwl shown) in the:: backside of said device, the w,cr may use for 
c:xamplc:, his forefinger, for operating said mouse while pressing a relaling button with 
his 1h11mh. 
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Also, as mentioned, said device may be usecl as a tclephonu. h may comprise at least um: 
microphone 9507'und at least a speaker 9508. The di!stance betwet:n llw location of s11i,l 

microphone and said speakl'.r 011 said device may cotrcsponcl lo tLe distance between 
moulli imd enr of a user. • • 

Fig. 95h shows m; an example, a device 9510 similar to that o/'the lig. 9500, wherein its 
input unit t;Omprises four keys only, arranged in two rows 9511, 9512 and wherdn the 

alph11betical letters and numbers arc a.ssi!:,111cd to said keys according Lo princ.iples already 
described. Other symhols and functions (1101 :-;hown) may al:;o be assigned lo t:iflid ke.ys 
and/or other keys ac..:cording LO the principles alrcr:idy described. A use:r rrmy w:;e his twti . 

lhtunb::. 9) 11. 9514 for typing. • 

Fig. 95c show.~ a~ an example, a device 9520 similar to that of the lig. 9510, whe::rt:in its 
inpul unit comprises four keys only urrariged in two rows 9521, 9522 located im om: :side 

of said electronic device, and wherein lhe alphabetical letters., and numht:rs ar~ assigned 
to said keys according to principles already described. Or.her symbols aml funclilms (m,1 

shown) nmy also be 1.1ssigncd to said keys and/or other keys according It) the principfos 
already dt:scribed. A user may w;c one- hand (or two hands) for data entry. A nub 952J 
may be provided in tl1e center of arrangement of said four keys to pennit d11lt1 1;nuy 

witllout looking at the keypad, 

Fig. 95d shows as an example, a device 9:5.10 similar to that of (he fig, 9520, wherein its 
input unit comprist::s lour keys arranged in two rows 9531, 9532 located on one :siJi.: of 
said electronic devit:c, and wherein the alphahclkttl ktters, and numbers are assigm.:J tu 
said keys according to prim:iplcs alreacly described. A third row of keys 9533 duplicming 

one of said first two rows or keys (in this example, 9531 ), is positioned al the opposiH~ 

end ofsaicl electronic dt::vicc 95.30. This arrangement of keys permits the user IL, i:11~er 

data wilh one or two hands at his t:hoice. Other symbols and functions (not shown) may 
aJso he assigned to said keys and/or other keys acconJiug to the principles already 
described. • • • 

Fig. 95c sl1ows as an example, an ch.:clroilk device 9:i40 designed according to ll1u 

principles described in this application and similar to tlie preceding cmbo<lunent,:; with the . 
different:c that here an ext1.:mdable/relruclablc/foldahle display 9541 may he provided 
within sald elecLronic device to permit a large display while needed. For example, by 
u.<;ing ru1 organic: light-emitting diode (01 YD) display. said electronic device may be 
equipped with a one-piece exlendahk displa)'. 

According t.o cme embodiment of'tht: i.uvuntiC1n, a<, shown in fig. 95(, an ekcLronit: d1.:vicc 
9550 such us lht: one descrihed before, may comprise 1.1 priming w1it (not shown) 
integrated with.in it. Becaullt:: of the design of said ckctfonic.: device (e.g. having 
approximately the width of an A4 papt:r) a primi11g/scunning/t;1.1pyiug unit may be 
integrated within said device. for example. a user may feed a paper 9551 lu priut t1 page. 

Providing a complete solulion for a mobile computi11g/ t:ommunicution device may be 
extremely useful in many situations. for cxamplt!, a user may draft documt:nts ~uclt a:;; c1 



lct.1.1.'r ttml prir11 them irurnc<lialdy, Also for cxample. a salesman may draft a d(.)cumi.:nt 
such a~ an invoice in clienr's promises aml print ii for immediate delivery. 

To permit reducing the size of said mob{lc computing/ c:ommun.ication device and sLi ff 
bi;ing capable of printing a stamhu-d si:tc paper suc:h as an A4 paper, a dcviuc 

. correspondiug to the: ::;i:.cc of half of saiu standard size paper may be providcu. 

Fig. 95g shows a stand::ird blank document 9560 such as an A4 paper, As shown in 
Fig. 95h, said 11apc::r may be folded in its middle, prnvi<ling two halffoces 9561. 9562. As 
shown .i11 Fig. 95k said Jbltktl documc::nl may be fed into the printing unit of an elcctrouic 
device:: 9570 such as rhc mobile computing/eommunication device llf the invention to 
print a page or a docrnmml such as an edited Jetter, 011 its both half faces 9561, 9562 
providhlg a slam.lard sized printed letter. This will permit manufacturing of a small sized 
inobilc dcdronic cfovil-e heing cap:,ible of printing a standard si7.e docunic11t, 

Circular Keyboard 
According to one embodiment of the invention, at least pru1 ofthc keys or a keypad rnay 
be positioned on said keypad in a 111a1mi.:r to 1.:n:alc a circular form. Fig 96 shows as an 
example, a keypad 9620 comprising six keys %21-9626 positioned around a centered 
key 9627. Said centered kcy 9627 may he physically diflcrcm !hi.in said other six keys. 
For example, said key 9627 may he higger than the other keys, or ii may be have a nub 
on it. A!pi1abctical lcllcrs having QWrXl'Y con.figuration may he distributed anwn~ suiJ 
keys. A space characrcr rnay be assigned 10 the key 9627 situatt:tl in the center. Of course 
said keys 1nay also con1pris~ other symbols such as uumbcrs, punclualion marks, 
functions, etc as described earlier in this application and the applications hefhre. The 
advantage of this kind (c::.g. circular) ofkcy arrangt:mcnt on a keypad is that, by 
recognizing said ccnl<.:n;d, key by touchin!:\ it, tt ust:r may type on said keys without 
loo.king ttl llw keypad. • 

A Wrist Couunuuicalion Dcvict: 
The data entry system of the invention may permit to create small t:lectronic dcviccs with 
capability of complete. quick data entry. One of the promising future Leleconununir.:ation 
dcvict:s is a wrist. c<1mmtmication devicc. Many efforts have been provided to create a 
workable wrist communication/organizer device. The rmtjor problem o/' sur.:h device is 
wurkt1hle rnlutivdy quick data entry system. Some manufocturcrs have provided 
prototypes of wrist piiories using voice/sp<.:ech recognitio11 technology ror data entry. Of 
course, hardware and software limitation of such devices provide poor data entry results. 
The data entry system of the invention combined with usc of fow keys as described in this 
applicatior1 and thc application.~ tiled l:cforc by this inventor may resolve this problem 
andpennit quick data crHry on wry smull devices. fig. 96a shows as an example::, a wrist 
electronic device 9600 comprising /cw kt·ys (e.g. in this example.:, four keys arrangcc.l in 
two rows 960 I, 9602) wherein symbols such as alphuhetical letters, numbers, punctuation 
marks, ere., arc assigned to said keys according to the:: principles of the, data t:ntry sysrem 
of this i1m:11tiun. Said electronic device also comprises a data entry systcm of' the 
invention using at lc::ast $Uid keys. Said keys may be of any kind such as resembling to the 
regular keys ofa mobile phone, or being !ouch-sensitive. Touch sensitive keys may 
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permit touch-typing with two fingers 9603, 9604 ofonc hnnd. A. display unit 9505 may 
also be provided for v1ewing tl1e data entered, the d11ta rcceived1 etc. A watc.h unit 9606 
may also he assembled with said wrist tkwice. Said wrist device may also comprise other 
buttons such as 9607. 9608 for furn.:tions suc:h as send/end, etc .. ll must he noted that for 
faster data entry, a user my remove the wrist device from his wiist and use tJie thumbs of' 
both fingers, each for prcssing the keys ofone ruw nf keys . 

. it is un,forstood that other number of keys (e.g. 6 keys as described before) and other key 
arrangements (e.g. such as the circular key ,1mingcment th:sc.ribcd before) rnay he 
com:idcn:<l. • 

I! is also understood that other kiuds or cksigns for a wrisl t:om111Lmication/organi1.er 
device may ht; considt;rcd. For example, as shown in Fig. 9711, 1.t /lip <.~over portinn 9701 
may be provided with a w1is1 device 9700. Suid dcvb: 9700 may for example, comprises 
most of lhc keys 9703 used for data entry, and saiu mp cover 970 l may cum prise a 
display uni1 9702 (or vise versa). A, sho\vn in fig. 97b, on the othel' side ()f said flip 
cover, u display unit <J71 I or a watdl unit may be installed. In dosed position. said wri:s! 
dcvke may resrn1ble, and be used as, a wristwatch. 

Tl is understood that the wrist devices shO\vn and described here ahovc ar·e 1.howri only as 
examples. Otl1er types o/' wrist devices may be considered with the wess anc.l speak clala 
entry syslcm or Lhc invention requiring Lht: use of only few keys. for example, as sht,wn 
in fig. 98a, a wrist communication device 9800 comprising the tlut!f entry syslem of !he 
invention using few numbers or keys !J80:!, may be tlctachabely-attt1c.hed-lo/in1egrate<l­
with the bracelet 9801 of a watch unit 91.W~. Fig, 98h shows a wrist device 9810 similar 
to the one 9800 of the lig. 98a with the tlilTcrcnce that hc!'e tht: tlisphty unit 981 J and thL: 
data entry keys 9812 arc separated and located on a flip cover 981 J and the tk:vice main 
hody 9814, rcspectivc.:ly (or vise versa); 

As mentioned, the dara entry system of the invt:rHion may bt: inregratcd within <lcvit:cs 
having Jew numbc.:rs of keys. A Pf)A is ru1 elet:tronic organi:tcr that usually uses u 
handy,,Titing recognition system or miniatunzt:tl virtual QWERTY keyboard whcrcin liL>th 
methods have major shortcoming providing slow and frtL<ilrating dala t:IJlry procedure .. 
Usually most PDA devices contain at least four keys. The daLU entry system of thi: 
invention may use said keys according ro prJnciplcs described before, to provide a quick 
and at:curate data entry for PDA devices. Otht:r dcvic.es Htt\:h as Tablet PCs may also use 
data entry system L•f tlie invention. 

Movem~nt-Trncking f9r Datu E~11rx 
Dividing a group of symbols such as alphabcric.al le!lt:rs, mirnbers, .punt.:luatinn mark-:;, 
functions, etc., in rcw suh-grnups anti using them with tJ1e 11rnss aml speak syslt.:111 of the 
in vcntion nmy permit the elimination of use of button tlrcssing action by, ~vuutu.o.lly, 
replacing it with other user's bd1avior rccugnirion sym:m::. such as n.:c.:ugr,ii:ing hi::; 
movements. Said movemt:nts may he the rnove1m.:ms of for t:.xampl~, fingers, eyes. foc.:1.J, 
etc., of a user. This may be greatly bcncticial fur user's having limited molLH' ability, ur i11 

environ111enL.:; requiring mo!'e discrete data entry sy:.;tem. 



At:cording to one cmhodimenl of the invenlion, a!1d by referring to fig. 9Jc as an 
example, a user may move his cyi.;s (or his face, in case of face ti-acking system, or hi:s 
fingers in case of finger tracking system) 10 the uppcr right sick and say "Y" for entering 
said feller. Same movement without speaking ·may be assigned to tor example, the 
punctuation mark•·." 9JJ5. To enter Lhe letter "s'', the user may move his eyes towards 
lower lefi side and say "S". By using only l'ew cle,11'1y/easily recognizing movc1ncnts or a 
user a~signed to few sub-grnup or symbols coinbined a feature (oftbc data cntry sysl\:rn 
of Lhe invention) such ai; spe.ak ing a desired symbol, the data entry system of the 
invention will provide c1uick and accurutc data entry without requiring hal'dwfm.: (e.g. 
buttons). • 

It is understood that as described in previous llpplicutions instead ofkeys other objcc-l:s 
:sut:l1 as ti scnsilivt: h;ypad or lL'iur's lingers mtty he usc<l for ui;signing said subgroups of 
symb()ls lo lhem. For cxumple, /'or enlcring a desired symbol, a user may tap his finger • 
(Lu whit:h said symhol ii; tL'isigned) on a <lesk and speak said lt:Uer assigned to sald finger 
(mtM::menl). Also instead of voice/speech of the user olher user's behavior and behavior 
recognition systems such us lip reading systems may he used. 

One of the major problems for the at-least-part-ot:a-word !cvcl (e.g. syllabk-level) data 
entry o/' lhe invention is that if there is an outside noise and the speech of said part-oi~thc­
word ends with a vowel, the system may misrccognize said speech and provide au ou(put 
usually corresponding Lo lhe he.ginning of lhe desired portion but ending with a conslm1l. 

for example, ff a user says "mo" (while pressing the key corresponding to the letter "m''), 
the syslcm may provide an output such us ··mall". To eliminate this problem some 
methods may b1.: applil:d wilh lhc data cnlry system of thl: invention, 

Ac.;c.:orc.ling to one emhm.limenl ol' !he: invention, a.~ proposed in previously, word/po11ior1~ 
of-a-word ending with a vo~el prnnundation may be grouped with the po!1iom; lmving 
similar ht:ginning prnnundation but cm.ling with a L'OnsonunL Aft.er said portions arc 
entered, the d ictiom1ry comparison and phrase structul'e wi11 decided what was is 1.ksin.:<l 
portion to be inputted. • 

J\ccordi!lg to or1c embodiment or 1hc invcn1io11, a kt:ypac.J wherein the alphabetic.al letters 
arc arranged 011 for example. rwo columns of keys n1ay be used for the at-least-part-nf-o.­
word level (e.g. 1,yllable-levd) data entry 1,ystem of"the invention. 

Fig. 99 show:-; as an example, a keypad 9900 wht!rc:in Lhe alphabetical letters arc arranged 
ori two columns of'kcys 9901 and 9902. Said arrangement li.icales letters/phonemes 
having closed pronunciation tln tlil'lcrcnt keys. Said arrangement also reminds a 
QWERTY arnmgl'.rnent with suml'. rnodilic1.1lions. In this example, the middle column 
does nor contain lener characters. Diffcrcm methods of at-kast-part-of-a-word level (e.g. 
syllable-le.vel) data enlry system of the invention as described earlier may use said type of 
keypad or olher keypad!; i::uch as those shown in previous figs. having tcw keys, sur.:h the 
figs. 9Ja to 93d. 
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As described earlier, according to one cmbodimem of the invention, if a word/portion-of:. 
a-word ends with a vowd, a user may press a key of said keypad corresponding to the 
hegir1ning phont:me/lcller or said wmd/portion-ot:a-word and s11eak said word/pa1·t-of-a­
word, /'or entering it. If neccssury, for providing mort: information Hbout said portion, a 
user 111ay press additional keys corresponding to al least part urthc letters constituting 
said portion. For example, if said word/part-oJ~a-wonl ends with a consonant phoneme. 
ihe USt!r may press an additional key corresponding to said consonant. 

To pt:rmit the system to dh,tit1guish belwct:n a ktJy press corresponding Lo tht:! bcginni!lg 
phoneme of a word/portiim-of•u~word and u key press corresponding to for example. thL' • 
la'"it phnnenw of said word/portion-of-u-word, different methods such as the om:s • 
describt:d hcn:after, may be provided, 

Accurt!ing io one t:mhodiment of the invention, when 11 user presses a lirst key 
corresponditig lo the beginning phoneme/letter of 11 word/portion-of-a-word while 
speaking it, he may h:ep said key pressed, and press al least an acltlilional key 
corresponding lo another lcller· (preferably lhc las! consonant) of said word/porlion-0/'.-c.1-
word. • 

Tf said another letlt:r is located on a same begim1ing key, the user may double-press said 
key wliile speaking said word/part-of-a-word. 

Fig. 9(Ja shows a keypad 9910 wherein alph..ibctical characters (!,,hOwn in uppercase) arc 
arr.:mged nn two columns or its h:ys 99! I, 9912. Eacl1 of said keys containing said 
alphabetical characters also contains the alpbabcLic:al characters (shown in Jowercai;e) 
assigned lo the opposite key of the same row. When ;i user attempts to enter a word/parl­
of-a-w~,ru, he presses the ki.:y corresponding lo the bcgiiuling character/phoneme or said 
word/part-of-a-word printed in uppercase letter and speaks said word/purt-01:.a-word. rr 
i;aid w;cr desires w provide mon.: informalic~n such as pl'cssing a key correspomling to an 
additional letl~r of' said wotd/part-or-,Fword. (while keeping said first key presses) said 
user may press a key situaled on the opposite column corrnsponc.ling to said additional 
lcttcl' (prinh.:d in uppercase or lowercase on a key of said opposite column) of said 
wor(l/part-of-a-wonJ. For example, if a u.~er desires ro cnler the word "fond", he first 
presses the kcy 991 J and says said word, and (while keeping said key 9913, pressed) said 
user prei;ses consecutively, for example. tw-o additional keys 9914 and 9915 
corresponding lo the consonants "n". and "d". 

Fig. 9% shows a kc.:ypad 9920 similar lo the kc:ypad of the fig. 99b with the difference 
thal, here 1wo wlumns 9921, 9922 arc assigned Lo the lcllers/phonemcs corresponding Lo 
a beginning phoneme of' a word/part-Qf-a-word, and an additional column 9923 is used lo 
provide mon: information about said won.I/part-of-a-wort! by pressi11g al least a key 
corresponding Lu at least a lerrcr other than Lhe beginning leller oJ' said word/part-of-a. 
word, This may p~nnit data entry using one hand only. For cxarnplc, if a user dcsin::s to 
enter the word •'fund", he first presses the key 992·4and says suid word, and (afler 
releasing said key 99 i~ said 1.1ser prcsse~ consecutively, for example, two additional 
keys 99 2.fand 9!)2' c:.nrresponding to the constinams .. n", and "d". 
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As mentioned before, the word/portion-of-a-word data entry system of the invention may 

also function without the step of comparing the assembled selected character-sets with a 

dictionary of words/portions-of-words. A user may enter a word, portion by potion, and 

have them inputted directly. As mentioned, this is useful for entering a-word/part-of-a word 

in different languages without worrying about its existence in a dictionary of 

words/portions-of-words. A means such as a mode key may be used to inform the system 

that the assembled group of characters will be inputted/outputted without said comparison. 

If more than one assembled group of characters has been produced they may be presented 

to the user (e.g. in a list printed at the display) and the user may select one of them by
1 
for 

example, pressing a "select" key. In another embodiment, if more than one assembled 

group of characters has been produced, an assembled group of character having the highest 

priority may be inputted automatically, by proceeding to1 for example, the entry of a next 

word/portion-of-a word, a punctuation mark, a function such as "enter11
, etc. 

Also, According to said principles described earlier in this application1 a word may be 

inputted by entering it portion-by-portion with/without the step of comparison with a 

dictionary of words. Also as described before, said portion may be a character or a group of 

characters of a word (a macro). 

According to one embodiment of the invention, in addition to the alphabetical letters, the 

character by character data entry system of the invention may use a limited number of 

frequently used portion-of-a-words (e.g. tion", "ing", "sion", "ment", ;.ship", ''ed", etc.) 

and/or limited number of frequently used words (e.g. "the", "and",('will", etc.,) to provide 

a quick and accurate data entry system requiring small amount of memory and low 

processing power. Said limited nUirtber of words/portion-of-a-words may be assigned to the 

corresponding keys of a keypad according to the principles of the data entry system of the 

invention as described in this application and the applications filed before. According to 

this embodiment, for example, a user may enter the word "portion", in four portions "p", 

"o", "t", and "tion,i. To do so, for example by using the keYPad of the figure 93c, said user 

may first say "p" and press (almost simultaneously) the corresponding key 9330. He, then, 

may say "o" and press (almost simultaneously) the corresponding key 9333. Then, said 

user may say "r" and press (almost simultaneously) the corresponding key 9330. And 

finally, he may say «shen" (e.g. pronunciation of the portion-of-a-word, "tion") and press 

(almost simultaneously) the key 9330 (e.g. corresponding to the letter "t", the first letter of 

the porti_on-of-a-word, ''tion'') to which the portion "tion" is assigned. 

As mentioned before, this embodiment of the invention may be processed with/without the 

use of the step of comparison of the inputted word with the words of a dictionary of words 

as described before in the applications. In case of not using said comparison step, the data 

may be inputted/outputted portion by portion. 

As mentioned, this embodiment of the invention is beneficial for the integration of the data 

entry system of the invention within small devices (e.g. wrist-mounted electronic devices, 

cellular phones) wherein the memory size and the processor speed are limited. In addition 

to ( or in replacement of) said frequently used words/portion-of-a-words, a user may also 

add his preferred words/portion-of-a-words to said list. 



As previously described, the data entry system of the invention may use few numbers of 

keys for a complete data entry. It is understood that instead of said few keys, a single multi­

mode/multi-section button having different predefined sections wherein each section 

responding differently to a user's action/contact on said each of said different predefined 

sections of said multi-mode/multi-section button, may be provided wherein 

characters/phoneme-sets/characteMets as described in this invention may be assigned to 

said action/contact with said predefined sections. Fig. 100 shows, as an example, a multi­

mode/multi-section button 10000 ( e.g. resembling to a multi/mode button used in many 

electronic games, cellular phones, remote controllers of TVs, etc.) wherein five sections 

10001-10005 of said button, each respond differently to user's finger action (e.g. pressing) 

/contact on said section. As an example, different alphanumeric characters and 

punctuations are assigned to four 10001-10004 of said sections and the space character is 

assigned to the middle section 10005. It is understood that said button l 0000 may have a 

different shape such as an oval shape, and may have different number of sections wherein 

different configuration of symbols may be assigned to each of said portions. 

//0. 



As described before and shown as example in figs. 95a to 95k, an electronic device such 
as a mobile computing/communication device comprising a wide display and small data 
entry unit having quick data entry capabilities due to data entry system of the invention, 
may be provided. Also as mentioned previously, said electronic device may comprise 
additional buttons. Fig. 101, shows an electronic device 10100 comprising keys 10102, 
10103 (in this example, bi-directional keys) for entering text and corresponding 
functions, and additional rows of buttons 10104, 10 I 05 for entering other functions such 
as dialing phone numbers (e.g. without speaking said numbers), navigating within the 
display, sending/receiving a call, etc. A group of symbol as described in this invention, 
may be assigned to pressing each side of a bi-directional key such as the keys 10102-
10103. A bi-directional key may correspond to two separate keys. Manipulating a bi­
directional key may be easier than manipulating two separate keys. In the example of this 
embodiment, a user may enter the data by using the thumbs 10106, 10107 of his two 
hands. 

As mentioned in different paragraphs of this patent application and the previous ones 
filed by this inventor, it is understood that other kinds of keys such as virtual (soft) keys 
may be used with the data entry system of the invention. Also, at least part of the 
additional data entry features described in this patent application and the previous ones 
applied by this inventor may be integrated within the computer/telecommunication device 
of the invention. For example, an extendable (e.g. detachable) microphone/camera/ 
antenna 10101, and a mouse (not shown) within the backside ( e.g. to be manipulated by 
the user's forefinger) or on any other side of said computer/telecommunication device 
may be implemented. 

As mentioned before, part/all symbols available for a complete data entry may be 
assigned to few keys and be used with the data entry system of the invention to provide a 
complete quick and easy data entry. Said few keys may be part of the keys of a keypad. 
Fig. 102 shows another example of the assignments of the symbols of a PC keyboard to 
few keys 10200. In this example, the arrows for navigation a cursor ( e.g. in a text) on a 
display, may be assigned to a spoken mode. For example, a user may single-press the key 
10201 and say "left" to move the cmsor (e.g. in a text printed on the display) one 
character left. To move the cmsor several characters left, said user may press the key 
10201 while saying ''left" and keep said key pressed. The cursor may keep moving left 
until the user releases said key 10201. To move said cmsor to the right, the user may 
press the key 10202 while saying, for example "right", and using the procedure which 
just described. Similar procedures may be used for moving the cursors up and down in a 
text by pressing the corresponding keys and saying corresponding words. 

According to one embodiment of the invention, moving the cmsor in several directions 
(such as left, right, up, and down) may be assigned to at least one key. With continuous 
reference to Fig. 102, as an example, moving the cursor in different directions may be 
assigned to a single key 10203. For example, a user may press the key 10203 and say 
"left" to move said cursor to the left. To move the cursor to the right, up, or down, said 
user may press the key I 0203 and say "right", "up", or "down", respectively. 



It is understood that in this example, the number of keys (to which part/all symbols 
available for a complete data entry may be assigned) are demonstrated only as an 
example. Said number of keys may be different according to the needs such as the design 
of an electronic device. 

According to one embodiment of the invention, a keypad/data-entry-unit of the invention 
having a few number of keys may comprise additional features such as a microphone, a 
speaker, a camera, etc. Said keypad may be a standalone unit being connected to a 
conesponding electronic device. Said standalone keypad may permit to integrate a 
display unit covering substantially a whole side of said electronic device. Fig. 103a 
shows a standalone keypad of the invention having at least few keys (or at least a multi­
directional key con-esponding to said few keys) 10301, 10307,10308, l 0309 to which 
part/all symbols available for a complete data entry may be assigned for data ( e.g. text) 
entry. Said keypad may also comprise additional features such as a microphone 10302, a 
speaker 10305, a camera 10303, etc. Said additional features may be integrated within 
said keypad, attached/connected to it, etc. As shown in Fig. 103b, said keypad 10300 
(shown by its side view) may also comprise attaching means 10304 to attach said keypad 
to another object such as a user's finger/wrist. Said keypad may be connected (wirelessly 
or by wires) to a con-esponding electronic device. Fig. 103c, shows a standalone keypad 
10310 according to the principles just described. As mentioned before, by using few keys 
combined with the data entry system of the invention for a complete data entry, after a 
short period of exercise, a user may enter complete data such as text through said few 
keys without looking at said keys. Based on this principle, a user may hold said keypad 
10310 in ( e.g. the palm of) his hand, position it closed to his mouth, and press the desired 
keys while not-speaking/speaking-the-symbols (e.g. characters, letters, words/part-of­
words, functions corresponding to said key presses) according to the principles of the 
data entry system of the invention, without looking at the keys. As mentioned, said 
keypad may be, wirelessly or by wires, connected to a corresponding electronic device. In 
this example, the keypad is connected by a wire 10312 to a corresponding device (not 
shown). Also in this example, a microphone 10313 is attached to said wire 10312. 
Holding said keypad 10310 in ( e.g. the palm) of a hand closed to the mouth for data entry 
has many advantages such as: 

a user does not have to wear a head-worn microphone 
said user may speak very closed to the microphone, therefore he may speak 
discretely 

- the cavity of the user's palm may accentuate the user's voice for better 
reception by the microphone 

- the (e.g. palm of) the hand of the user substantially eliminates the outside 
noise while speaking 

- the (e.g. palm of) the hand of the user prevents the user's voice to be spread 
(e.g. not disturbing the others) 

It is understood that the standalone keypad/data-entry-unit of the invention may also 
comprise part/all of the features described in this application and the previous 
applications filed by this inventor. For example, said standalone keypad/data-entry-unit 
may comprise a camera to, for exan1ple, be used with the lip-reading system of the 



invention. It also may comprise a means based on the denture recognition system of the 

invention. Said keypad may also comprise other features such as a battery, wireless 
means to connect said keypad to a corresponding device. An antenna may also be 
implemented with said keypad. In case of wired connection, said wire may also comprise 

an antenna system of the keypad and/or the corresponding electronic device. 

According to one embodiment of the invention, as shown in Fig. 103d, the standalone 

keypad 10320 of the invention may be used as a necklace/pendent. This permits easy and 

discrete, portability and use, of the keypad/data-entry-unit of the invention. 

According to one embodiment of the invention, as shown in Fig. 103e, the standalone 

keypad 10330 of the invention may be attached-to/integrated-with a pen of a touch 
sensitive display such as the display of a PDA/TabletPC. This permits easy and discrete, 

portability and use, of the keypad/data-entry-unit of the invention. 

According to one embodiment of the invention, as shown in Fig. 103f, the keypad of the 

invention having few number of keys may be a multi-sectioned keypad 10341 (shown in 

closed position). This will permit to still more reduce the size of said keypad pem1itting 

to provide an extremely small sized keypad through which a complete data entry may be 

provided. A multi-sectioned keypad has already been invented by this inventor and patent 

applications have been filed. Some/all of the descriptions and features described in said 
applications may be applied to the multi-sectioned keypad of the invention having few 

number of keys. 

According to one embodiment of the invention, as shown in Fig. 103g, the keypad/data­

entry-unit of the invention having few number of keys 10350, may comprise a point-and­

click (e.g. mouse) 10351 unit within the backside (or other sides) of said keypad. Said 

point-and-click device may be of any type such as a pad-type 10351 or a balled-type (not 

shown). A point-and-click (e.g. mouse) unit located in a side such as the backside of a 

data-entry-w1it has already been invented by this inventor and patent applications have 

been filed. Some/all of the descriptions and features described in said applications may be 

applied to the multi-sectioned keypad of the invention having few number of keys. 

Fig 103h shows a keypad/data-entry-unit of the invention having few number of keys 

10351 and being integrated within a device 10350 having a point-and-click (e.g. mouse) 

unit (not shown) and work in combination with said point-and-click (e.g. mouse) unit for 

a complete data entry and manipulation of data. Said device and its movements on a 
surface may resemble to a traditional computer mouse device. Said integrated device may 

be connected wirelessly or be wires 103 52 to a corresponding electronic instrument such 

as a computer. As shown in fig. 103i, a point-and-click (e.g. mouse) unit 10361 may be 

located in a side such as the backside of said data-entry-unit 10351. Said point-and-click 
(e.g. mouse) unit 10361 may be a track-ball-type mouse. A user may manipulate/work­
with a computer using said integrated data entry unit 103 51 combine with the data entry 

system of the invention, replacing the traditional PC keyboard and mouse. Keys of the 

mouse may be the traditional keys such as 10353, 10354 (see fig. 103g), or their 

//J 



functions may be assigned to said few keys (10355-10358, in this example) of said 
keypad 10351. 

According to one embodiment of the invention, as mentioned in this patent application 
and the previous patent applications filed by this inventor, the data entry system of the 
invention may be combined with a word predictive software. For example, a user may 
enter at least one beginning character of a word by using the data entry system of the 
invention (e.g. speaking a part-of-a-word corresponding to at least one character) while 
pressing corresponding key( s ), and continue to press the keys corresponding to the rest of 
said word without speaking them. The precise entry of the beginning letters of said word 
(due to accurate data entry system of the invention) along with the pressing of the keys 
(without speaking) corresponding to the remaining letters of said word may permit an 
accurate data entry system also permitting less speech. 

Thus, while there have been shown and described and pointed out fundamental 

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

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

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

the spirit of the invention. It is the intention, therefore, to be limited only as indicated by 

the scope of the claims appended hereto. It is to be understood that the drawings are not 

necessarily drawn to scale, but that they are merely conceptual in nature. For example, 

the features described in this application and the applications filed before may apply to 

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

function separately or it may function combined with one or more other embodiments of 

the invention. Also, for example, if the system comprises enough memory and 

processing capabilities, a phrase recognition system may be used to select one of said 

selected word according to the corresponding phrase context. 



According to one embodiment of the invention, the keypad/data entry unit of the 

invention having few number of keys, may be attached/integrated with a traditional 

earbut of an electronic device such as a cell phone. Fig. 103j shows a traditional earbut 

10370 used by a user. The earbut may comprise a speaker 10371, a microphone 10372 

and a keypad/data entry unit of the invention 10373 (multi-sectioned keypad, in this 

example). It is understood that the keypad/data entry unit of the invention may be used 

with a corresponding electronic device for entering key presses while a separate head 

microphone is used for entering the user's corresponding speech. 
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I A 
I B 

C 

Speech/phonemes Characters sets having words having syllables 

at the beginning of pronunciation similar with starting 

a syllable in a word to the phonemes set of A characters sets of B 

ta 
ta, 

tap, tango 

ta ta, tai, 
take, tailor 

tli 
tas, 

taste 

to ta, tau 
talk, taupe 

I top top 
Top 

I te te 
tent 

ti ti 
tilt 

tip tip 
tippet 

ti 
ti, tie, ty 

re-tire ("ti" in the beginning of the 

middle syllable), tiebreak, type 

t~ 
t, tee, tea, ty 

t, teeth, team, security 

too to, too, two 
to, tooth, two 

tri 
tri, trv 

tried, re-trv 

thi thi, tbir, thirst 
thin, thirst, thirst 

tbro thro 
throw 

I ing I 1D 
j trving-
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T 
t, 

t 

tbiM-t 3 

.J+J 
ta 

t 

tab, tac> ..... t 

q} . ta 
tar, ..... 

a 
ta-riff 2 -·· 

a b 
tab-Jet J/",..,. 

a 
s-ta-ble ~-- 3 

/ 

a r 
s-tair"' 2 

te 
t 

e 
te-nan-t 3 

tem, ter, .... t 
e m tem-pe-ra-ture 4 

te, 
t 

e 
tea-bag 2 

tech, tern, .... t 
e ch teach-ing 2 

ti 
t i 

muI-ti-tude 3-4 

til, tip, ..... t 

un-til-- 2 

to 
0 

to-ma-to 3 

tor, 
t D 

r 
tor-na-do 3 

tu 
t u 

s-tu-dy 

tuf, tud, ..... t u d s-tuff/ s-tuf-f 2-3 

too 
t 00 

to 1 

tood, tool, ..... t 00 
un-der-s"\tood • 4 
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tyoon 
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Phoneme-Set Consonant Vowel Word' Number of Key Pressees 

T - thi-r-s-t 4 

ta t a ta-ri-f-f 4 

ta t ii s-ta-b-Ie 4 

te t e te-na-n-t 4 

te, t e tea-ba-g 3 ic1 Di 

ti t mu-1-ti-tu-de 5 

to t 0 to-ma-to 3 

tu t u s-tu-dy 3 

t56 t M to 1 

tyoo t yoo tu-ne 2 

u \)olv'I./ C :J,•,'.p)b"\t -yooz yoo u-se 2 

un, um, ul, .... u n un-de-r 3 

V -Similar principles as for "T" 
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Fig. 89 
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Th~nkyou for tlll<;ingyo!:}r time Jor ·thi~- ~iemonstration. You.are watchil}g the future data• 4 

· . You are watching the'future data entry system. • • • • • • • • 

This will revoiufionite t~i; Jl!Qbile !ind fix;edconiputing. 
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