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OFFICE Of PETITIONS 

DECISION ON PETITION 

This is a decision on the petition under 37 CFR 1.53(e), filed December 22, 2003, requesting, in 
effect, withdrawal of the Notice of Incomplete Provisional Application (Notice), mailed December 
15, 2003. 

The application was deposited on October 14, 2003. On December 15, 2003, the Office of Initial 
Patent Examination mailed a Notice informing petitioner that no filing date had been accorded to 
the above-identified application because the application as filed did not include drawings. 

In response to the Notice, petitioners timely filed the present petition. Petitioner requests that the 
application be accorded a filing date of October 14, 2003 on the basis that 66 sheets of informal 
drawing figures were received in the Patent and Trademark Office (PTO) on October 14, 2003. In 
support, the petition is accompanied by a copy of applicant's itemized postcard receipt showing 

) an Office of Initial Patent Examination generated barcode citing October 14, 2003 as the date of 
/ receipt. The postcard lists, inter alia, that the filing included 66 sheets of informal drawings. • 

The return postcard constitutes primafacie evidence that 66 sheets of drawing figures were filed 
on October 14, 2003. MPEP 503. Accordingly, the request is GRANTED. The application is 
entitled to a filing date of October 14, 2003. 

Pursuant to petitioner's request, the $130.00 petition fee will be credited to deposit account no. 
19-2825. 

The application is being returned to Office of Initial Patent Examination for further processing, 
with a filing date of October 14, 2003, using the copy of the 66 sheets of informal drawings 
submitted with the instant petition. Office records will be corrected to show that 66 sheets of 
drawings were present on filing. 

Any inquiries pertaining to this matter may be directed to the undersigned at (703) 308-6712. 

'\ ( 

9~J1µUu' 
E. Shirene Willis 
Senior Petitions Attorney 
Office of Petitions 



UNITED STATES PATENT & TRADEMARK OFFICE 
Washington, D.C. 20231 

REQUEST FOR PATENT FEE REFUND 
1 Date of Request: j 2 Serial/Patent# 

3 Please refund the following fee(s): 

Filing 

Amendment 

Extension of Time 

Notice of Appeal/Appeal 

Petition 

Issue 

Cert of Correction/Terminal .. Disc. 

Maintenance 

Assignment 

Other 

4 PAPER 
NUMBER 

5 DATE 
FILED 

7 TOTAL AMOUNT 
OF REFUND 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

BE REFUNDED BY: 

6 AMOUNT 

130 

10 Treasury Check 
Overpayment Credit Deposit A/C #: 
Duplicate Payment 9 I , I Ofl--12-1 ?IJ-ls--1 

11 REFUND REQUESTED BY: 

TYPED/PRINTED NAME: 
' 

• 

OFFICE: 
************************** ************ SE ONLY: 

Instructions for comp_letion of this form aP, white and yellow copies to the official. file 
he back After completion, attach 
r hand-carry to: 

FORM Pro JST1 
(01/90) 

Office o.'l'=lii'f"nG1nce 
Refund Branch 

Crystal Park One, Room 802B 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 

Image Problem Mailbox. 



ney Docket No.: 676-025c14 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

'l<:lC~~-------------------------------------------------------------------X 
US Patent Application of 

Ghassabian 

U.S. Patent Application No.: 60/510,885 

Filed: October 14, 2003 

Title: METHOD OF DATA ENTRY COMBINING KEY PRESS & SPEECH 
------------------------------------------------------------------------X 

Mail Stop Petition 
Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SIR: 

PETITION UNDER 37 CFR 1.53(e) 

Patent 

We hereby file this petition under 37 CFR l.53(e) for receiving the filing date of October 

14, 2003 in the above-identified application. The Notice oflncomplete Provisional Application, 

attached hereto as Exhibit 1, states that the application was deposited without drawings. 

Attached, as Exhibit 2 is a copy of the Express Mail Certificate showing the drawings were 

enclosed when the application was filed. Attached, as Exhibit 3 is a copy of the stamped 

returned postcard showing that the application, including 66 informal drawings, was received in 

the U.S. Patent Office when the application was filed. Attached as Exhibit 4, is another copy of 

the 66 informal drawings. 

12/31/2003 IIDNITE1 00000128 192825 60510885 

02 FC:1460 130.00 DA 

1 . 



Under 37 CFR l. l 7{h) please charge the$ 130.00 petition fee to deposit account 

no.: 19-2825, order no.: 676-025cl4. Upon granting of this petition please refund the $130.00 

amount to deposit account no.: 19-2825, order number 676-025c14. 

2 

Respectfully submitted, 
SOFER & HAROUN, LLP 

By: 
Joseph 
Reg. No. 34, 8 
31 7 Madison A venue, Suite 910 
New York, New York 10017 
(212) 697-2800 
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PATENT Docket No. 676-25c14 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Firooz Ghassabian Applicant(s) 
Serial No. 
Filed 

60/510,885 Examiner: TBA 
October 14, 2003 Group Art Unit: TBA 

For Method of Data Entry Combining Key Press & Speech 

CERTIFICATE OF MAILING {37 C.F.R. 1.8a) 

Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I hereby certify that the attached a copy of the Petition Under 37 CFR l .53(e), Notice of Incomplete 

Reply, Copy of Express Mail Receipt, Copy of Stamped Return Postcard, Copy of Informal Drawings, Response 

to Notice of Incomplete Reply, Check for $80.00, and Return Postcard along with any paper(s) referred to as 

being attached or enclosed and this Certificate of Mailing are being deposited with the United States Postal 

Service on the date shown below with sufficient postage as first-class mail in an envelope addressed to the: 

Commissioner for Patents, Alexandria, VA. 22313-1450. 

Respectfully submitted, 

Mailing Address: 

SOFER & HAROUN, L.L.P. 
317 Madison Avenue, Suite 910 
New York, New York 10017 
Tel:(212) 697-2800 
Fax:(212) 697-3004 

By: 

AROUN, L.L.P. 

/~ 

Sandria Cirillo 



'6 
torney Docket No.: 676-025c14 Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

-----------------·---------------------------------------------------X 
n re Application of 

Firooz Ghassabian 
Serial No.: 60/510,885 

Filed: October 14, 2003 

For: METHOD OF DATA ENTRY COMBINING KEY 
PRESS & SPEECH 

------------------------------------------------------------------------X 

RESPONSE TO NOTICE OF INCOMPLETE REPLY 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SIR: 

Enclosed with this Response is a check in the amount of $80.00(for the filing fee). 

A copy of the Notice oflncomplete Reply, is also enclosed. 

Any additional fees required in connection with this application may be charged 

to Deposit Account No. 19-2825, Order No.: 676-025cl4. 

Dated: December 19, 2003 

Respectfully submitted, 

::FER~ 

J - • ofer 
Reg. . ,438 
317 Madison Avenue, Suite 910 
New York, New York 10017 
(212) 697-2800 



PATENT Docket No. 676-025c14 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant( s) 
Serial No. 
Filed 

Ghassabian 
TBA 
October 13, 2003 

For METHOD OF DATA ENTRY COMBINING KEY PRESS & SPEECH 

EXPRESS MAIL CERTIFICATE 

Express Mail Label No. EL983224428US 

Date of Deposit October 13, 2003 

I hereby certify that the following attached paper(s) or fee 

1) Provisional Patent Application (124 sheets) 
2) Patent Transmittal 
3) Informal Drawings (66 sheets) 
4) Return Postcard 
5) Express Mail Certificate 

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 37 

C.F.R. §1.10 on the date indicated above and is addressed to the Commissioner for Patents, P.O. Box 1450, 

Alexandria, VA 22313-1450. 

Mailing Address: 
SOFER & HAROUN, LLP 
317 Madison Avenue, Suite 910 
New York, New York 10017 
Tel:(212) 697-2800; fax (212) 697-3004 

Sandria Cirillo 
(Typed or printed name of person 

4P"'.') or fee) .. 

/~c~ 
'(Signature of person mailing 
paper(s) or fee) 



j 

l 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: Please stamp the date of receipt and the serial number, if 

appropriate, hereon, and return by mailing. Thank you. 

Documents: 
1) Provisional Patent Application (124 sheets) 

2) Patent Transmittal 

3) Infonnal Drawings (66 sheets) 

4) Return Postcard 
5) Express Mail Certificate 

Date Documents Mailed: October 13, 2003 

17497 U.S. PTO 

60/510885 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
101403 

----------For Application------

Title: A METHOD OF DATA ENTRY. COMBJNING KEY ... 

Serial No. TBA Applicant: Firooz Ghassabian 

Art Unit: NA Filing Date: October 13, 2003 

Docket No.: 676-025cl4 Attorney: Joseph Sofer 

Exp. Mail No.: EL983224428US 
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A whole word dictionary data base 

y/lo?,,; 
_/ 

I 
I 

I 
I Corres12onding k 

I 

Corres~onding Corres~onding 
I 

Whole Words ey 

(b~ characters} presses 1:1honeme sets s12eech models 

I Dictionary 
(e.g. lexicon) 

And 263 and #n 

" " " " 

Ball 2255 boll #n+i 

Dancing 3262464 Dancing #n+j 

Enter 36837 Enter " 

" " " " 

Trying 879464 Triing " 

Tea 832 Te #n+k 

Teabag 832224 Tebag " 

.Tee 833 Te #n+k 

Young 96864 Yung " 

Zen 936 Zen #n+j 

I 
j 

I 
' 

Fig. 82 
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outrage timing timeout time raging rage outing 
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/ out • / _/ ra1_· ____,/ / trm I 
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Corresponding 
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Part of the word 
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character set 
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bag 
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ing 
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Part of the word 

(e.g. svJlable based) 

phoneme set 

Dictionary 

bag 
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tee 
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zen 
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Corresponding 

Speech models 
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I A I B 
I 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 

ta tas, 
taste 

ta ta, tau 
talk, taupe 

top top 
Top 

' 
te te 

tent 

I ti ti 
tilt 

I tip tip 
tipp~t 

ti ti, tie, ty re-tire ("ti" in the beginning of the 

middle syllable), tiebreak, type 

te t, tee, tea, ty t, teeth., team, security 

I too to, too, two ta, toot~ two 

I trT tri, trv 
tried, re-trv 

thi tbi, thir, thirst th.in, thirs~ thirst 

thro thro 
throw 

I ing ' m 
trying 

Fig. 85 



/em /the /1ope / 

/em /ve /1ope / 

/en /the /1ope / 

Fig. 86 
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<.D/JJ 
Phoneme-Set 

'1} 
T -t, 
ta 
tab, tac, ..... 
ta 
tar, ..... 
te 
tem, ter, .... 
te, 
tech, tern, .... 
ti 
til, tip, ..... 
to 
tor, 
tu 
tu.f, tud, ..... 
too 
toad, tool, ..... 
tyoon 

u -yoa 
yooz 
uri, um, ul, .... 

y 

,, , c-:::)c../ \ ,c:_,,~· 
• 0 

Cons nant 

t 
t 
t 
t 
t 
t 
t 
t 
t 
t 

t 
t 
t 
t 
t 
t 
t 

Similar principles as for "T" 

TH 
Similar principles as for "T" 

<i>Yt>Ch 

Vmyel 

a 
a 
a 
a 
e 
e 
e 
e 
i 
i 
0 

0 

u 
u 
00 
00 
yoo 

yoo 
yoa 
u 

Fig. 88 
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Consonant 

r 

d 

1 
n 

z 
n 

b 

r 

m 

ch 

I 

{ 
,-~>vl r)1J ) ' 

L' 

W rd Numbe rof 
Key Pre sses 

thfr-s-t 3 
ta-riff 2 ,,-•" 

tab-let ,2--_,,... 

s-ta-ble ~-- 3 
,.,.,. 

s-tair-.,,,. 2 

te-nan-t _ 
tem-pe-ra-ture 
tea-bag 
teach-ing 
muJ-ti-tude 
un-til 
to-ma-to 
tor-na-do 
s-tu-dy 
s-tuff/s-tuf-f 

to 
un-der-s ... tood • 
tune/tu-ne 

u-ni-ver..:sal 
use/u-se 
un-der 

3 
4 
2 
2 
3-4 
2 
3 
3 

2-3 
1 
4 
1-2 

. ·.:·· 
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Phoneme-Set Consonant Vowel Word' Number of Key Pressees 

T 
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A MICROPHONE FOR DATA ENTRY 

USING INTEGRATED KEYPAD SYSTEMS 

• The invention described hereafter relates to method of configw-ation 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 

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

10 ofa 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 Jceypad may respond to one or more type of interactions with 

15 them. Said interactions may be such as: 

- pressing a key with a specific fmger or a portion of a fmger (using a 

fmger recognition system) 

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

presses with short time interval) on a key . 

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

- .a slwrt 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 interaction§ or to any combination of them with the keys 

of the keypad, a gro~p of symbols on said keypad may be assigned, For example, 

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

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

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

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

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

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

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

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

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

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

same key, could select the symbols configured on the bottom sjde 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 saf d key. For this puzpose a voice/speech 

20 recognition systems is used, 

If the user do.es not speak, a predefined symbol among those candidated 

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

2 



. . . 

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

exam.pie the Jetter ''B 11
, the user may speak said I.etter. 

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

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

S zwt speak, a predefined sy!11bol among those selected by said pressing action, 

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

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

symbols 'T", or 'T: the user may use different metlJOds 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 h.as a different c_o_lor), and/or any predefined 

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

said symbol. For example, if the user says '?eft", 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 co~bined 

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, W1Jen a user 

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

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

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

3 



. . 
In this example( if the user does not speak, the system may select a 

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

Still in the same example1 to select a desired symbol among the said 

candidates1 the user may ei0er speak a desired symbol1 or for example, speak a 

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

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

among those configured on the top of.the key (e.g. "A "1 ''B 11
1 "C"1 or "2''.), may 

be selected by speaking it. In other hand, for example1 one oftbe symbols 

configured on the bottom side of the key, (e.g. "['~ " ", or 'T?" may be selected 

JO by speaking its position relative1 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.1, may respond to at least two 

predefmed types of interactions with them Each i),pe 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 tex~ 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. Altlwugh the data entry method of this invention is a quick and easy 

20 data en try, a good configuration of tlie symbols on the keys of the keypad of this 

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

will be described hereafter. 
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According to o~e embodimen~ as shown in fig. 31 a number ofsy'mbols 

(e.g. symbol$ on a.comp~ter keyboar~) are physica.lly divided into at least two 

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

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

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

follow: 

First group assigned to a first type afinteractfon with a kevs 

10 a) A first subgroup using voice/speech 

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

according to standard configur~tion and assigr1ed to a fi.rst type ofinteraction 

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

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

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

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

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

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

20 corresponding Jceys. Therefor, for faster and easier d?,ta eDtry, tbey preferably 

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

b) A second subgroup not using 11oice!speech 

s 



15 

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 

s be selected by only said interaction with correspond0g key without tbe use of 

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

top side of the keys. 

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

10 interacting with a corresponding key, but because spealcing this kind of 

symbols (e.g. puilctuatio11i fimctions) 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 pronouncei may be placed on 

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

simultaneously, a portion of a fmger by which the key is touched, etc.) ~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 wb.ile 

interacting with a con-esponding key, but because speaking this kind of symbols 

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

10 not to speak them. 

d) At least a fourth subgroup using voicehpeech 

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

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

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

are configured on the bottom side of the lceys. 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: 

- the symbols being selected by naturally pronouncing their appellation 

- the symbols being selected by naturally speaking their position relative 

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

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

7 ' 



of interaction, this is only an ex~ple), by saying for example, "left, rigb~ 

open, close, etc,". 

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

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

5 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 

10 If needed, other symbols such as "F1-Fl2", etc. may be provided on the 

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

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

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

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

15 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 first type of 

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

combined with speech, some keys such as 311,312,313, and 314, may co11tain at 

most one symbol ( e.g. digit 1 on the key 311, or digit O on the key 313) used in 

8 



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 ofinteractian. for example, a user can select the character"(" by using a 

first type of interaction wi~ key 311 and saying, far example, "left"> or "open", 

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

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

importantly a natural speech for said symbols, Because the number of can di dated 

symbols on said keys 311-3141 assigned to said flrst type ofinteraction does not 

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

. JO similar degree of accuracy as for the oilier keys. 

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

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

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

type of interaction wiilJ 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 



F~rst group- Letters A-Zand digits 0-9 are the symools which are vety 

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

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

Tperefor they are arranged toget:ber on the same side on the keys, belonging to a 

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

on a key, and are selected by speaking t:bem. 

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

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 Icey 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) of th'e, 

15 keys. 

Nfode 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 ofinteraction (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. Safd 
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symbols comprise characters, pUDctuations, .functions, etc .. , which are Jess 

currently used by users. 

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

5 and are not spelled naturally, are in this example, located at tbe 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. almost simultaneously) 

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

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

1 O By using a keypad having keys corresponding to different type of 

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

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

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

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

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

system. 

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

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

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

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

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

used to have a data entry with high accuracy th.rough a keypad having a limited 
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15 

number of keys. The reduc~g p~oceduie is made ·by user natural behaviors1 such 

as pressing a key and/or speaking, 

As shown in figA the keys 411i 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 tlrn bottom side contain two symbols which require a second type of 

interaction with said keys and also req~ires voice interaction. Said two symbols 

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

software, etc.) th.an 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 

lceys. The t9tal of the candidated symbol remains low. A user may press said Jcey 

as he desires and speak. 

Additional arrangements may be provided on above~mentioned Jceypad to 

fafilitate its use by a user. For example, "-11 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 differe11t 

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 

011 it), by not releasing said key, a symbol con-esponding to said interaction 
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(including speech 'if needed) ~ay be selected and repeated until the key is 

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

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

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

S key. To enter the Jetter "X" and repeating i~ the user may for example, press the 

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

repeated until tbe user releases said key. 

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

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

JO telephone Jceypad configuration. 

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

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

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

disposed from the keys of the keypad 600. A single key
1

60l, may be assigned to 

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

,,f 

le.ft, 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 le.ft side of the lcey 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 electronfo device. For 

example, in a cellwlar phone, in addition to the twelve keys of a standard 
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20 

telephone keypa~ additional function keys such as menu key, or on/of key etc., 

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

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

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

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

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

The above-mentioned method of configuration and the examples shown 

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

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

JO be considered. Far example, a key may not have a default symbol or on a key, 

tbere 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 Jew~ls 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 ell try such as a 

fuJJtext 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 teleco~11IJJ'unication market permitting to 

enhance many applications and methods already iil 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/~peech 

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

pressing a key. The user may use the lceys of the 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 enby 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 Don-desired symbol configured on said lcey. 

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

. ' 

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

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

hereafter; 

b) recognizes an erroneously entered symbol aft.er entering at least a next 

symbol, lJe first may navigate in the text by con-esponding means such as 

the key 101 (fig.I), or 202 (flg.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 i~ the 

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

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

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

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

position appellation corresponds to next highest probability corresponding to said 

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

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

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

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

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

responding, for example, two levels of pressure, when correcting, tl1e recog11itfon 
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system may firs~ pr~ceed to select a symbol among those belonging to the sam~ 

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

e1Toneous 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 

S 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 alre~dy entered symbol, 

he may enter this correction procedure. 

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

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

the to-be-replaced symbol3020, and enters the replacing symbol by pressing' a 

corresponding key and if needed, with added speech 3030 and exits 3110. 

If the replacing symbol is situated on tbe same Icey 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 3030, and acts accordingly as described 

before, ElJld exits 3110. 

lfthe replacing symbol is situated on the same key as the to-beHeplaced 

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-repl.aced symbol, next 

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

' ' 

user recognizes an en-oneousJy entered symbol, immediately). In this 

case the user proceeds to next step 3090; 

5 At the step 30901 the user speaks the desired symbol without pressing a 

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

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

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

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

JO selected) on said key with highest probability corresponding to sajd speech 3100. 

If the new selected symbol is yet a non-desired 

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

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

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

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

already entered symbol, the user may simply, Erst delete saic[ symbol and then re­

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

speech. 

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

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

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

level eJJtry. Therefore the con-ection procedure described above, may also be 

applied for a word level data ent1y. 
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For example, to enter'a word a us1;:r may speak said word ~d 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 desii-eq word without 

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

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

words already selected) with highest probability con-esponding 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 

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

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

befora. 

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

positioned after said to-be-rep/aced word. For this purpos/;) 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 com~ct the last character of an already 

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

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

of the 11ext line, ff 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 tlie to-be-
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replaced word contains a punctuation mark (e.g. "," "7" "," etc.), the cursor may 

be replaced after an space after the punctuation mark. Tbis 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 punctuation mark. 

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

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

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

desires for example, to rest during a text entry. Another so!ution is that afle~ the 

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

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

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

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

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

15 location, the time will be co1.1I1ted from the start and the user should start 

correcting said word or said character before said Jal!s of time is expired. 

Repeating a symbol 

To repeat a desired symbol, the user, f.zrst presses the corresponding key 

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

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

The system then selects the desired symbol. The user continues to press said key 
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10 

without interruption. After a predefined laps of time) the system recognizes that 

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

user stops pressing said key. 

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

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

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

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

Telephone directory 

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

be-called destination by any information such as nanw (e.g. person1 company1 

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

address, eta. 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 caJJfog (e.g. dialing), may permit to 

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

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

In tera.ctive 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 bearing 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 announced. He 

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

15 must re-listen to those choices. 

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

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

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

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

20 with a directory. The called party ma.y transmit a visual intera:::tive directory to 

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

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

e11t1y 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 io 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 tlrn most 

known use is in the SMS. 

10 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 _of said keypad contains more than one symbol. 

Multi-se.ctioned keypad 

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

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

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

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

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

(depending on the number of sections used and/or opened), 
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Theoretically, in closed position, th'e keypad may even have the size ofa 

key of said keypad. 

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

sections 801 1 wherein each of said sections contains one column of the keys of a 

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

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

said sections. 

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

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

1 O colwnns 911-912 of the keys of a telephone-type keypad, and a second section 

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

keypad When said keypad is in open position, a 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 have the width of 

15 one of said sections. 

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

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

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

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

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

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

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

keys of a telephone-type keypad, and a second section of said keypad contains 
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the other two rows of said. telephone-type keypad. When said keypad is in open 

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

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

keypad. 

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

in patent applications already tiled 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 

10 having a limited size. 

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

~aid multi-sectioned keypad. 

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

distance between the sections having Jceys 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 lceys. This will permit more enlarged the distance 

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

pennits to hav.e a still thinner keypad in closed position 1203. 

20 A data entry device having inteqrated keypad and mouse or point and cliclc 

de.vice 
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To enhance the data entry metb.od through a keypad in general. and 

through the keypad of this invention·in particular, a point and click system, 

lJereinafter 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, shows an electronic devic~ such a cellu!arphone 1300 wherein a 

user holds in palm of his hand 1301. Said user may use only one hand to hold. 

said device 1300 in his hand ~md in the same time manipulate it.s keypad 1303 

located in front. and a mouse or point and click device (110t shown) located on the 

backside of said device. The thumb 1302 of said user may use the keypad 1303, 

10 while his index Enger 1304 may manipulate said mouse (in the back). Three 

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

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

may !Jave similar fi.mctionality to that of a computer mouse. Also several Iceys 

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

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

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

20 indicator 1306 011 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 ~ssigned to the mouse) to for example, select or ~pen said desired menu 

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

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

size, a rotating button 1310 may be provided in saicf device to perm.it to a user to, 

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

appears on the screen 13071 a user may use th·e mouse lo bring the Normal Select 

(pointer) indicator on said desired menu and select it by using a predefined key 

such as one of the keys 1313 oft.he telephone-type lceypad 1303 or one of the 

additional keys 1308 on said device, etc, 

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

menu bar 1312. To select a function 1313 of said menu bar1312, the user may 

maintain said key pressed a.nd after bringing the Normal Select (pointer) indicator 

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

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

15 using said keypad and said mouse. 

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

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

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

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

20 select or open the application represented by said icon. 

Fig. 14, shows a11 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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20 

applications, as for computers1 by using.a mouse, a·user may bring the a Normal 

Select (pointer) indicator 14031 on a desired icon 1411. Then said user may select 

said icon by for example pressing once1 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 ofan electronic device 1500 

such as the ones sl10wn in figs. 13-14. The mouse 1501, is similar to a 

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

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

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

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

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

figs. 13-14. The mouse 16011 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, wbile holding the device in the pahn of his band, the user uses 

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

position, the user uses bis thumb (not sl1own) 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 slwuld preferably, be manipulated by only one band. 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). 

28 



20 

By implementing the mouse in the liack of a device such as a mobile 

_phone, the user may manipulate said'device and to enter.data with one hand. He 

can use simultaneously, both, the keypad and the mouse of said device. 

Of course, if he desires, said user can use his both bands to manipulate 

s said device and its mouse. 

Another method of using said device is to dispose it on a sw-face such as 

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

computer mouse and enter the data using said keypad. 

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

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

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

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

by fmgers 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 ill tegrated data enby 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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in~egrated data ~ntry wilt 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. 

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

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

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

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

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

1 O mouse a user may utilize a small external integrated data entry uniL There may 

be provided an external data entry unit 1904 containing featw-es 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. usfog 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 a.ii 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 un.it 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 an-ow 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 enby 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 tpe display 1905 of said data entry unit 1904. For 

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

to navigate the arrow 1909 on the computer display 1910. Simultaneously said 

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

1910 may be shown on the keypad display 1905. 

20 For an interaction such as opening a tile, a w1i-r may for example, navigate 

an arrow 1909 on tl1e screen 1910 of said computer an position it on a desired file 

I 90 7. Said 1rnvigated areas 1908 and said file 1907 may be seen on said data 

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

entry unit 1904 while having a general view on a large display 1910 ofsai~ 

electronic device 1900 (e.g. computer). 

It is understood that said interaction area 1908 may be defi.ned and vary 

S 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 righ~ left, top, bottom, etc. of said arrow or any 

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

display of said monitor). 

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

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

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

on the keypad display 2004, 

Figs. 21a-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. The data entry unit 2102 of said TV 2101 may also 

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

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

locate a sele.cting arrow 2103 on the icon 2104 representing a movie or a channel 

20 £l1ld 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 ent1y such as internet through TVs or sending massages through TVs, cable 
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TVs, etc. In this case the integrated d~ta. entry system of this invention may be 

integrated within for example1 the TV's modem 2106. 

Extendable Microphone 

An extendable and /or rotatable microphone may be integrated in 

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

microphone being extended towards a user's mouth. 

With the advancement of the technology1 new input systems and devices 

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

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

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 ldnds 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 ofinpul 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 lea.st reduce) significantly this problem, the user must 

spealc quietly. To not cause misinterpretation of u~er's voice/speech by a voice 

recog11itio11 system, the microphone must be closed ta 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 m~crophone extendin_g from said instruments towards the 

user's mouth. 

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

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

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

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

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

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

IO discrete data en try. Still, another advantage of said microphone is that because of 

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

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

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

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 entry method in a manner 

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

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

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

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

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

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

quick, easy, .and specially nat!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 tl1e same time he may speak for 

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

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

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

IO symbols quietly. The extendable microphone pennits 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 a.re used to, they may hold their mobile phone in one 

hand, while pressing tbekeys of the keypad with a thumb oftbe same band. The 

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

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

with the mouth. 

If the microphone of m1 instrument is wireless, or the member connecting 

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

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

fingers. Then by positioning tbe palm o said hand around the mouth be 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, qf a.Il 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 be equipped only with a voice recognition system without the need of a 

5 keypad. 

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

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

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

located in tlJe 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 dam 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 oftbe 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. I Sb to 18c, show 

a mobile phone 1800 having a keypad 1801 and a display unit The mobile phone 

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

end. By extending 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 of his phone and eYentually use them simultaneously while speaking to 

microphone 1802, 

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

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

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

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

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

being extended/retracted according to each other ruJd to the fastrument. They may 

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

1 O retracting. 

Figs. J 8e and 1 Bf, shows an integrated rotating microphone 1820 being 

telescopically extendable. In th.is embodimeIJ~ the extendable section comprising 

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

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

15 be used, when it not pulled out 

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

and 1 Bh, the extending member 1830 contaiDi.ng a microphone. 1831, may be a 

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

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

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

According to embodiment shown in Fig. 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, 

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

example. The extendable microph011e 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 safd instruments. In this case the 

antennas may be manufactured as sections described, and contain integrated 

microphones. 

It mu.st be noted that in addition to at least an extendabJe microphone, an 

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

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

microphone. 

It must be noted that the extendabJe member comprising the microphone 

may be manufactured with rigid materials to permit positioning the microphone 

in a desired position with out the need of keeping it by band. 

20 For better manipulation, the section comprisfog 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 descn·_bed before, the integrated keypad and/or the mouse a,nd/or the 

extendable microphone of th.is.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 exan1ple, 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 predefi.i1ed 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 

10 connected to said electronic devices. 

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

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

as the data entry method of this invention. 

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

15 Iceypad, the enhanced mouse, the extendable microphone, 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 oftbe 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-lined 

phones and their corresponding net:works. 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 purpose of a data 

entry such as entering text, there may be the need of additional tones to be 

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

network will recognize a symbol according to the generated tone assigned to said 

symbol. 

A wrist-worn muiti-sectioned data entry unit 

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

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

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

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

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 extendabJe), a mouse 

integrated ill 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 such as a wristvvatch band. Said data· entry unit may have some or all of 

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

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 

S wrist-wom data entry unit to a desired electronic device, a user for example, may 

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

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

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

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

IO access code of a desired electronic device a connection betvveen said data enby 

unit and said electroni'c device may be established. 

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

multi-sectioned dB.ta entry unit having a multi-sectioned keypad 2291) of this 

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

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

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

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

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

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

20 t!Je wrist worn device/bracelet 2298. For this purpose different 

detachment/attachment known to people skill in the rut 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 an9 in close 

position 2306. In open position (e.g. when using said data enby 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 

wi;istwatch 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 attacJJed to any 

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

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

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

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

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

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

other wrist device. for example, instead ofcontaining a data entry uni~ 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 cany an electronic device in for 

example, his pocket, and having a display tlllit (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 regarqing an electronic news display has been fil~d on October 

27th
, 2000 by the inventor). 

5 Extend able Display Unit 

According to one embodiment of the invention an extendable display unit 

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

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

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

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

2401, or being telescopically extended or retracted, or having means to permit it 

being expanded and being retracted by any method 

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

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

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

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

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

browsing a web page. 

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 oftbe 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 extendabJe display unit 

comprising a telecommunication means as described before, a mouse oftlw 

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 Ve.I}' important because 

as is well Jmown 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 be 

equipped with an extendabJe 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 tbe user) an extendabJe camera may be provided in 

corresponding electronic device or data entry unit .. 
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Fig.26 shows a mobile computing device f600 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 

S 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 extendable section 2601 may contain an antenna, or itself being the 

antenna of the elec_tronic 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 2700, such as a mobile phone, 

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

number of compoDent, 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 qetter interaction with 'the electronic 

inst:ru.ment 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 2705, 

to attach unit 2 701 to electronic dewice 2700 and to connect the components 

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

connecting pUiposes, attachment and connecting means 2 705 may be adapted to 

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

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

components such as a microphone, a speaker, a camera, an a11te11na, etc. It is 

JO llilderstood tb~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 

15 

instruments. In this case, the att.acbmentlconnecting means may, for example, be 

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

within the electronic instrument 

It is understood that the att.acbment and/or connecting means of the 

external unit may be provided to have either mechanical attaching functionality 

or eJectricaJ/eJectronic connecting functionality or both. As shown in Fig. 2 7a, for 

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

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

20 instrument. The pin may also electrically/elecb·onically coruwct for example, the 

microphoDe con1ponent 2 702 available within the unit 2701 to tbe 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 car.nera 2703 installed within the external unit 2 701. In this case, the 

connector 2707 may only electronically/electrically co11Dect the unit 2701 to the 

electronic instrument 

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

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

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

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

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

microphone, and a second 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 invention, in attached position. 

Afler attaching the external unit 2701 to the electronic insbument 2700 

(for example, by plugging tbe pin 2705 into corresponding port 2706) the user 

15 may adjust the external unit 2701 in a desired position by extending and rota.ting 

movements as described before in this application for extendabJe microphone and 

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

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

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

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

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

such as pivoting, rotating and extending (telescopically, foldable/unfoldable), 
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relating to each other and to the ex'ternaJ unit Attaching se'ctions 2 712-2714 may 

be used for these purposes. 

The detachable unit as described permits to add external/perpheraJ 

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

5 original instrument. This firstly peI'!11its to use the unit without balding the 

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

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

electronic instrument without obliging tl1e manufacturers of the electronic 

instruments (such as mobile phones) to modify their bardv;rare. 

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

means. For example, instead of assigning the symbols to tl1e lceys of a keypad, 

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

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

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

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

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

recognizing the movements of the user 1s lips spealdng 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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pronunciation, natural non-pronunciation., etc, and assign them accordingly • 

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

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

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

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

press) and so on, 

With continuous reference to data entry system described before, the 

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

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

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

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

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

& ''.n ", "v" & "t'~ are separated and placed on different keys. This will help the 

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

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

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

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

different keys. 

Embedded speech recognition systems for small devices are designed to 

use memory as Jess as possible: Separating symbols having resembling 

pronunciation and assigning them to different keys, dramatically simplifies the 

recognition algoritlm1s resulting the use of less memory. 
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With continuous reference to Fig. 28, as sbow.ri, 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 ofsymbols on the keypad 2800 is made in a 

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

s understood that this order may be changed if desired. 

Also, separation ofresembling lip-articulated symbols may help lip­

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

assignii1g letters "j" & "k" to different keys will dramatically ease their 

recognition. 

JO 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 recognitioi;, 

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

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

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

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

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

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

receives back said means providing a digital image of user's lips (1rnd eventually 

user's face) vvliile 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 shown in fig. 29, 

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

may use a touch/press sensitive component 9900 removabJey mounted on user's 

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

. 1 O surface to detect a pressure action on any part of it pem1itting 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 flrst sect.ion 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 perrnit.s to attach/frx said component on user's denture. 

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

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

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

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

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

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

between the lips. The system recognizes that the in tended Jetter is the Jetter "b" 

because saying the two other letters (e.g. "ab''.) do not require pressing the lips on 
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each other. If the user presses the key 9913 and pronounces the letter ''c"1 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. "bc'1 do not require said pressing action on said portion 

of tl1e component. If tbe user presses the key 9913 and says the Jetter "a", then no 

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

that the intended Jetter is the Jetter '1a". In other example, if the user presses the 

key 9917 and says the Jetter 'T the ton~e 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 "1"1 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 letter "l". 

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

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

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

Hereafter an example of a Jetter input recognition system through a 

20 telephone-type keypad, according to one embodiment·ofthis invention: 
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40 

45 

35 

30 

25 

ABC key· 
·A B C 

. no pressure lip s~ction pressed' upper inside portion of 

s 

10 

DEF key 
D 
whole inside denture 
section is pressed 

GHlkey 
a 

the denture section is 
slightly pressed 

B F 

no pressure lip section pressed 

H I 

15 
upper inside portion 

of the denture section 

is strongly pressed 

upper ins1de of portion no pressure 

of the denture section 

is slightly pressed 

JKLkey 
J K 

20 upper inside portion no pressure 

of the denture section 

is slightly pressed 

MNOicey 
M N 

lip section pressed whole inside denture 

section pressed 

PQRSicey 
p Q 

I ip section pressed lip section pressed 

(an sides) 

R 

0 

L 
whole inside denture 

section is pressed 

no pressure 

s 
no pressure upper inside 

portion of the 
denture section is 
slightly pressed 

TUVkey 
T u V 

whole inside denture 

section is pressed 
lip section pressed 
(on sides) 

lip section pressed 

WXYZJcey 
w X y 

lip section pressed upper inside portion no pressure 
Z (zed) 
wl10Je inside . 
portion of the 
dellture is 
pressed 

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

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

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

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

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

maybe having similar pressure levels) based on this system m.ay be taken in 

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

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

be considered by the above-mentioned system. 

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

processing device (e.g. a cellphone) wirelessly ~r by means wires. Ifit is 

connected wirelessly, the component may contlµn a fraIIsmitter for transmitting 

the pressure informatioIL The component may further comprise a battery power 

source for powering its .functions, 

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

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

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

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

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

Tl1e above grammars created to support the combination of key presses 

and speech can be augmeJJted with probability infomrntion to provide for higher 

accuracy. 

54 



.( l, 

For example1 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 include~ the letters D-E-F, it 

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

probabilities. 

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

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

following grammar using standard grammar notation: 

<s> =(TI U I V) (GI HI I) (DIE IF); 

This can also be expressed as 

<s> = T<s1>; 

<s> = U<s1>; 

15 <s> = V <s1>; 

<s1> = G <s2>; 

. <s1> = H <s2>; 

<s1> = I <s2>; 

<s2> = D; 

20 <s2> =E; 

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

probabiliti~s (fo'r example, trained on a word'corpus such as· dictionary) we might 

have something such as: 

<s>, 0.80 = T <sl_T>; 

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

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

<sl_T>, 0.05 = G <s2_G>; 

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

in the current context 

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_1>; 

<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_0>, 0.85 =B; 

<s2_G>, 0.10= F; 

20 <s2_H>, 0.10 = D; 

<s2_ H>, 0. 85 = B; 

<s2_H>, 0.05 = F; 

<s2_1>, 0.20 = D; 
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<s2 _ I>, 0.20 == B; 

<s2_1>, 0.60 = F; 

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

5 are still manageable for embedded applications. 

Note that the probabilities can be based strickly on Jetter-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. 

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

acoustic probabilities with the grammar probabilities to compute the overall best 

answer. 

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

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

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

recognition system. A great obstacle (specially, in the mob1le environmenO for an 

efflcie11t speech to data/text conversion by the voice/speech recognition systems 

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

outside noise. It must be noted that the microphone "bears'' 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 Unfortunatelyl the current noise 

cancellation/reduction techn.ologies also reduce the quality of the desired audio, 

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

systems. 

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

entry into an electronic device by voice/speecl1 inpu~ without degrading the 

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

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

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

IO speaks low or whispers. 

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

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

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

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

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

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

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

ear. 

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

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

component 5301 locates inside tl1e user's ear ( preferably, the use's ear canal). 

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

unit 5300 may also have herrnetfoally isolatiiig means 5302 wherein when said 
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microphone 5301 is installed in a user's ear (preferably, in the user's eM ~anal), 

·said hermetically isolating means 5302 may isolate said microphbne from the 

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

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

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

reduced or will even be completely eliminated. 

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

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

isolateq from outside ear environment by slightly extracting said microphone unit 

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

isolati.lJglunisolating 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, i.n.fra-red, RP, 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 enrry system of the invention combining key press 

ru1d corresponding speech, now named press-and-speak (KIKS) teclmology. By 

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

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

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

case, even if an ear-integrated microphone/transducer 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 pennit 

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

said few symbols on that key, 

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

ear-integrated microphone 5400 may be provided and b6 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. 

JO Said speech may tben be transmitted to said mobile phone 5402, by means of 

wires 5403, or wirelessly. 

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

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

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

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

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

For exampla, when a user presses a key 5405 and speaks the letter nkn 

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, "J, K, L, 5"). Even iftbe 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 Jetter. 

As just noted, another a~vantage of this system is that the user ma.y 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 band 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. spealcer 

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

_recognition system. 

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

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

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

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

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

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

speaker 5502 installs in a second user's ear. 

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

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

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

invention. For ex.ample, 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 CO!Jlponents. In • 

another example, ~hen 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 Al.so for better speech reception quality, the ear-

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

additional standard microphone situated outside of the ear (for ex.ample, on the 

transmitting wire). The inside ear microphone combined wUh 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 genera! 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 8104 and say 'i'; 

-press the key 8106 and say 'n'; 

-press the key 8104 and say 'g'. 

By speaking a word, Jetter by Jetter (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 fuII-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 ofa set ofphoneme(s) 

wherein said set ofpl1oneme(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 

cJ1aracter set 8202, relating key press values 8203 (using a telephone keypad), phoneme 

set 8204 con-esponding 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 wiII be selected by the system. T11en tl1e word(s) (e.g. character sets) 

con-esponding to said selected modeI(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 ofrecognition of words based on their speech, is described 

only as an example. It is understood that other methods of recognition 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 smaJI 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 

small/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 8102, 8102, 8106, 8109 of the 

telephone-type keypad), the system selects from said word dictionary (such as the one 

shown in fig. 82), the words 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 

match(es) said user's speech. 

According to this method, tl1e 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 dramatically augn1ents, pe1mitting 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 con-esponding 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 tJ1e words existing in a dictionary of words database according to the 

first few key presses, dramatically reduces ci1e number of said selected words to be 

compared with the user's speech. This pennits a very high accuracy of the input of an 

intended word. According to another method, for example, the system may first select ilie 

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 finaJJy 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 aIJ 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 

tl1e 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 all 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 con-esponding 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 t11e 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 wiIJ 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 System Based on sub-speeches 

There must be considered that when a user speaks a word while. typing it, he natura11y, 

may break said speech of said word into one or more sub-speech portions ( e.g. while he 

types t11e 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 naturaliy, flrst say a first sub-speech, "mor" and/while he 

presses the corresponding keys. Then the user may pronounce a following sub-speech, 

"ning" and type the corresponding keys. For easier demonstration, in this application, the 

word "sub-speech" is used for the speech 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, tlw 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. ·"ple") while typing the keys 

corresponding to the letters "pla", and then pronounce the phonemes corresponding to the 

second syllable ( 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 

"pla" and press the keys of corresponding character set, "play". He then, may say "ing' 

and press t11e keys corresponding to the 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, "pJe", "yin", and "g', (e.g. spelling the character "g" or 

pronouncing the cozrnsponding 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 tl1ough in many paragraphs of this application we 

note a syJiabJe 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. 

Accordfrtg to the above-mentioned principles, the word "trying' may be pronounced in 

two portions (e.g. syllables) "trr>, and "ing". Also for example, the word "playground" 

may be divided and inputted in two poziions (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 sp~ech 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 con-esponding 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 corresponding to sub-speeches of whole words dictionary 

8402, and a dictionary of character sets 8403 corresponding to the phoneme sets of said 

phoneme set 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 wi11 result in assignment of reduced nun1ber of phoneme sets to the corresponding 

keys of a keyboard such as a telephone-type keypad and will, dramatica11y, augment the 

accuracy of t11e 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 8301. 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 nwnber 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), 

still 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 conesponding 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 Jetter "t" is located on the key 8101 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-model(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 list 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 inform 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 following 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, 1" and then saying "bag" and pressing the keys 

"1, I, 4", the word "teabag" may be produced . . A.s noticed, the word "teabag" is produced 

by speech and key presses without having its entire speech model/phoneme-set in the 

memory. In fact t11e speecl1 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 part 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 e1Toneous 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 said entry. This will have the advantage that the user's. 

speech at every moment corresponds to the key being presses simultaneously, pennitting 

easier recognition of said speech. On the other hand, at the end oftbe entry of a word, a 

user may press any key without speaking. This may infonn 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 ofa 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 a11 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 dramaticaUy 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 aII oftbe characters of said word, a word in a 

language may be recognized by t11e data entry system of the invention. 

According to this embodiment, for each letter different sets of phonemes (or speech 

models) according to sub-speeches oftI1e words in a language may be considered and 

memorized. Said sets of pho11emes 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 lhe beginning (or any.vhere else) of a syllable of a word 

starting with the Jetter "t". In tl1e last row, of tl1e table also shows an additional example of 

a phoneme set and a relating c11aracter set for the letter "i". 

Although phoneme sets having more phonemes (e.g. taps, take, tlist, etc.) may be 

considered, modeled, and memorized to l1elp recognition of a word, in this embodiment 

wherein the user presses all of the keys coITesponding to the letters of a word, 

evaluating/recognizing few beginning characters of one or more portions (e.g. syilabJes) of 
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said word by the v.oicelsp¢!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 1 of the fig. 85, to produce 

the word "ti-tie", a user may press the key 8101 con·esponding to the Jetter "t" and say 'tf' 

and then press the remaining key presses corresponding to remaining letters "itle". At the 

end of the word tl1e user presses for example, an end-of-the-word key such as a space key. 

To the phoneme set "tr'\ character sets such as "ti, ty, tie" are assigned. The first letter "t" 

is obviously, selected. Second Jetter wiIJ be "i", because of pressing the key 8103 ( e.g. "y" 

is on tlJe 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 consjders "ti" along.with the remaining key presses 8 (e.g. "t, u, v"), 5 (e.g. "g, 

h, i"), and 3 (e.g. "d, e, f'). Comparing these input with a dictionary of words having 

corresponding key presses data base wilI 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 cbrresponding'keys. In this case, t11e 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 partialJy/entireiy, in almost every case, recognition of few beginning 

characters of at least one of said syIIables (preferably, the first sy1lab1e) 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 anotl1er example, to enter the word "taken" which comprises two sub-speeches/syllables, 

"ta" and "ken'', when typing the fiist character "t" (key 8101), the user says "ta" a11d then 

presses the rest of the keys (e.g. "a") corresponding to the rest of the characters of the first 

syliabJe. The user then naturally proceeds to the next syIIabJe and says "ken" while 

pressing the key 8105 corresponding to Jetter "k" and continues to press the remaining keys 

of said next syIJabJe 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 t11an one word, said words may be presented to the user (e.g. in a list 

printed at the display) and tJ1e 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, forefinger) 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 entzy using a PC keyboard • 

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

To enl1ance the data entry system of the invention and to pennit quicker data (e.g. text) 

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

PCTIUS00/29647. 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 entzy 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 oftbe 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 syllables of said speech. Speaking each 

portion/syllable of a word is caJied "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 syIJables) "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 Jcey 8101 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 letter "t" on the key 8101. When the user presses the key 8101 

and says 'tip", the system compares the speech of the user with aII 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 cun-ent example, only one character 

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

manner to the next po1tion ( 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". 

Tlie system selects said character set. After selecting all character sets con-esponding 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 memo1y. 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 po1iion/syIIable, the user presses for 

example, a space key, or another key without speaking to infonn the system that the word 
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wad entirely entered ( e.g. pressing a key and not speaking may be. ~ssigned 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 finally selected. 

As mentioned, in some cases, the speech recognition system may select more than one 

phoneme setlspeech model for the speech of a11/part (e.g. a syllable) 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", 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. • 

lf a word/portion-of-a-word comprises many phonemes but its speech comprises a single 

syJiabJe, 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 Jetter "f' (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 tl1e 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" will be finally 

selected. 

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

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

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

originally comprises one syllable may be pronounced in two syllables comprising phoneme 

sets, "fi", and "re", respectively. The user in this case rirny first press the key corresponding 

to the letter "f' while saying "fl''. He then, may press the key corresponding to the Jetter 

"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, "lis", 

and "ten" which may require the key presses corresponding to letters "l' 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 Jetter "t" (e.g. key 8101), the user may 

press the key 8101, and say "thir', then he may press the key 8106 corresponding to the 

Jetter "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 pl1oneme-sets necessary 

for words having for example, the same speech at their begbming (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/sy11abJe 

may be pressed and spoken. For example, a user may press a key co!1"esponding to the 

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

He then, may press the key coITesponding to tl1e 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 con-esponding 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 cbaracter(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 oft11e phoneme "m". Also in a similar case, speaking saying "t", 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 letter "t". 

As described before, for better disambiguation, a word/portion-of-a-word/sylJabJe-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 syllable 

comprising substantial number of phonemes) of a word into shorter sub-speech/phoneme-

set portions, will reduce the total number of phoneme-sets necessary for recognition of all 

of tl1e words available in a dictionary data base. As also described before, this will permit 

to assign less phoneme-sets to each key of the keyboard/keypad, 

According to one embodiment of the invention, based on the above-mentioned principles, 

to each key 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. 

said 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 voweJ(s) 

If the pl10neme-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 tl1e sound groups ( e.g. 

consonanUvoweJ) 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 con-esponding words (one key press co1Tesponding to t11e first character of 

each portion of the word according to this embodiment of t11e invention). For example, to 

enter the word 'until" 8811, a user will first press the key 8101 (see fig. 81) con-esponding 

to the Jetter "u" and preferably simultaneously, says ''un". He then presses again the key 
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8101 corresponding to the Jetter'~", 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 

Jess 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 oftbe 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 aIJ 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 

recognWon of words such as:· 
"shadow", in English, 

"chaieur", in French, 

"shalom', in Hebrew, 

"shabab", in Arabic, 

"Geisha", in Japanese, Etc. 

To each of said phoneme sets, corresponding character-sets in a COITesponding 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 infonning 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 po1iions 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 tI1e 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 of a 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 tl1e system, 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. 

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 will be 

inputted/outputted without said comparison. If more than on assembled group of characters 

bas been produced, they will be 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 .. 

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. delete, backspace) keys, pressing a word-erase-key will 

erase tlrn 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 ilie 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 ~ccuracy of the ~ystem, an auto-correction software 

may be combined with the embodiments of the invention. Auto correction software ate 

known by the people skilJed 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 Jetter "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 Jetter, "w", of said syllable 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 "metwork". 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 will try to match said 

assembled word with the most resembling word. In this case, according to one hypothesis 

the system may replace the Jetter "m" by the Jetter "n", providing the word "network", 

which is available in said dictionary. According to another hypothesis, by considering that 

"rn", and "n" may be misrecognized by the voice recognition system and both are located 

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 wilI finally be selected. 

In another example, entering "that" may be recognized as "vat" by the system. Same 

procedure will disambiguate said word and wilJ 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 clrnracters "undertand". By considering the characters of said chain of 

cl1aracters 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 wilI input/output said word or may 

present it to the user for user's decision. The auto-con-ection software of the system may 

have part of, or alI of the functionalities any auto-con-ection 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 cprresponding to the letter "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 Jetter·"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 long "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 the first Jetter of the word "five", the word "five'' 

will be entered. Interestingly, by saying "tTv" and pressing the key 8105 corresponding to 

the digit "5", the digit "five" will 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 tvvo syllables may be 

assigned to the character set "sept". For example, the word "septa" 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 will find said word in the dfotionary 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 ofat Jeastpart ofa word (e.g. sub speech ofa word). Considering 

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

modifying/adding p110neme sets and assign the con·esponding 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 

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

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

databases. 
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As mentioned before, to enter a w~rd, 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 letter 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 I east 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. syllable) 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) wilJ be selected. In many cases 

only one word of the dictionary will be selected. Said word will 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 "trr'. 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 "in". The user now has 

finished to enter the word and be 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 of at 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") con-esponds to an existing word in the 

English dictionary wherein said word comprises the letters "try" at the beginning of its first 
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syIIable, 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 ~1is system tbe 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 will be inputted/outputted. If more than one assembly of character sets 

correspond to words available in tbe 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 

frrst 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 Jetter "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 

rn.io po1iions, and the system en-oneously 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 Jetter "t" must be deleted after the Jetter "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 po1iion of said word may permit 

better recognition accuracy by the system. 
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According to one embodiment of the inv:ention,.for example, to phoneme~sets (assigned to 

a key) tenninating with a phoneme such as a vowel, additi~nal 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 gjo2 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

ming" 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 oftbe speech pronounced by the users that, in many cases, 

may be natives of non 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/syJiabie of a word, while speaking said portion/sy11ab1e drarnaticaliy augments the 

data entry speed. TI1e 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. syllable) 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 advant.age 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 infonn 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 c11aracter 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 i~ mobile ( and even in fix) environments • 

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 

Jetter "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/syllable "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 Jevel data entry system as described in said PCT application and 

here in this application wi11 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 8100 and says "b", said data entered, may correspond to the letter "b", the 

word "be", and the word "bee". According to one embodiment, the system may assign 

the higl1est priority to the character level data, considering (e.g. in this example, the letter 

"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 tJ1e rest of the word, 

character by character, or he, for example, may press an end key to finish the ent1y of 

said word and t11en for exarnpJe, 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 

starting with a sub-speech conesponding to a single character and also eventually 
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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 Jetter, 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 t11e end-of-the-word signal has 

been inputted, then sajd 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 syIIabJes also correspond to single letters on the 

corresponding keys. 

There are several one-syllable 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 

rnay 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 

con-esponding 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 con-esponding keys while 

pronouncing the co1Tesponding 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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The advantage of this method is in that the user may co~bine character by character data 

entry ofth~ invention with the word/part-of-the-word data entzy 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 a11 of 

the portions entered for said word (e.g. a cursor may be situated immediately after the the 

portions to be deleted to informs 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 con·esponding 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 will 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-tern-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 

"syste1~,,. The third and fifth character-sets correspond to the Jetter "x" and the number 

"5" 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: 

"systemx bS" 
"systemxbe5" 
"systemxbee5" 

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-ul-ate". 

Also for better results, the selected character-sets corresponding to a phoneme-set 

con-esponding 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 "ar" 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 con-esponding to the first 
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phoneme/character of said word. 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. syIIabJe ). Jn 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-t11e-word procedure may automatically or manually 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 single 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 wiIJ 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 

Jeast 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 con-esponding 

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 

betv,1een 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" foliowed 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 

dictionary1 andJl1e 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 confirnmtion. 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 frrst choice was confirmed. 

Example 1: 
"FOR" followed by "GNE" may result a first choice 

"FOR" followed by "GNE" may result a second choice 

Example 2: 

"FORGIVE" 
"FOR OIVE" 

"WORK" foIJowed by "MAN" may result "WORKMAN" 

"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. 

ExarnpJe: 
"WORKMAN" followed by "SHIP" may results "WORKMANSHIP" 

"WORKMAN" followed by "SHIPn may also result "WORKMAN SHIP" 

According to one einbodiment of the invention, when a first word corresponding to an 

existing word in a database of tbe 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 con-esponds to an existing word in 

the dictionary, but said next word/portion assembled with said first word con-esponds 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 uFORCING" 

"FORGIVE" followed by "NESS;' results "FORGNENESS" 

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 eventually 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 infonn 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 1: without user intervention, the following situation may occur: 

"FOR" followed by "GNE" may result a first choice, "FORGIVE" 

"FOR" followed by "GIVE" may result also a second choice, "FOR GIVE" 

Example 2: with user intervention, the foIIowing situation may occur: 

"FOR" followed by "GIVE" followed " "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 embodimen~ the user may desire to, arbitrary, enter one or 

more words within a chain of characters. This matter has already been described in one of 

the previous embodiments of the invention. 

Example: "91 SYSTEMep 7" 

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 

coITesponding 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 po1iion with the 

words of the dictionary, relate said portion to previous words/portions-of-words, cunent 
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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 wiII 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 foIJowing data (e.g. text). 

Proceeding to entering the following data (e.g. text) may be considered by the system as 

the confirmation 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)lpart-of-a-word may be assigned to said mode/action. For example, the 

words "tom" and "tone" (e.g. assigned to a same key 8101) may cause ambiguity when 

ihey are pronounced by a user. One solution to disambiguate them mny be in assigning 

each of them to a different mode/action. For example, a user may single press (e.g. pressing 

once) the key 8101 and sny "(om'' to en/er lhe character-sci "tom" of the example. Also 

said user nrny double-press the key 8 IO 1 and say "ton." to enter the character-set "tone" of 

Lhc example. 

Also for example, a first phoneme-set (e.g. corresponding to at lens! part of the speech ofa 

word) ending with a vowel may cnuse ambiguity with n second phoneme-sel which • 

comprises said firs/ phonc111c-sc1 al the beginning of it and includes additional phoncmc(s). 

Said first phoneme-set and suid second phoneme-set muy be assigned to two different 

modes. This mny significantly augment the accuracy of voice/speech recognition, in noisy 

environments. For example, the phoneme-set ''ma" may cause ambiguity with the 

phoneme-set ''mnll" ,vhcn they are pronounced by a user. For better disambiguaiion, ench 

of them nrny be ~1ssig11ed to a different mode. For example, the phoneme-set ''ma" mc1y be 
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assigned to u single-press of a corresponding key and the phoneme-set "malJ" may b·e 

assigned to a double-press on said corr~sponding key. 

According to another embodiment of the inven.tion, 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 8101, and the 

second phoneme-set ''mall'' may be assigned to another key. 

Also, according to one embodiment of the invention, a first phoneme-set represented by a 

i:lt /east a charncter representing the beginning phoneme· of said first phoneme-.set may be 

assigned to a first action/mode, and a second phoneme-set represented by at least a 

character 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 stnrting wiLh a 

representing character ''s" may be assigned to a single press on (he key 8101, and the 

phoneme-sets starting with a representing charncter such as "sh" or "t", may be assigned to 

a double press on, the same key 8 IO 1, or another key. 

According tn one embocliment of the invention, single letters (e.g. ''a" to "z") may be 

tissigneu ro a first mode/action and words/portion-of-words may be ::issigned 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 he assigned to a double press on a corresponding key. According to this 

example, a user may combine a letter-by-letter data entry and a worcVpnrt-of-a-word data 

entry. For this purpose, on one hand, said user may provide a Jetter-by-letter data entry by 

single presses on the keys corresponding to the letters to be entered while speaking said 

1.etters, and on the other hand, said user may provide a word/pa,t-of-a-word datu entry by 

double presses on the keys corresponding to the word/part-of-a-word to be entered while 

speaking said word/part-of-a-word. 

According to one embodiment of the invention, a means such as a button press may be 

provided for (he ribovc-mentioned purpose. For example, by pressing a mode button lhe 

system may enter into a c/rnracter-1->y-character data entry system and by re-pressing the 

same button or pressing another button, the system nrny enter int.o a word/part-of-a-word 

data entry system. According to this embodiment, in a corresponding mode, a user may for 

ex.ample, enter a character or a word/part-of:a-word by a single pressing nction on a 

corresponding key and speaking the corresponding character (e.g. letter) or word/part-of-a­

,-vord. 

A /so words/portion-of-words having similar pronunciation may be as.signed to different 

modes, for example, :1ccording to their priority, in general, or in the corresponding phrase. 

/11 (his case, for example, a first word/portion-of-word may be assigned to a mode such as a 

single press, nnd ,:1 .second word/portion-of-word 111ny be assigned to a mode such as a 

double press on n corresponding key, and so on. For cxnmple, words ''by'' and "buy" have 

similar pronuncintions. A user nrny enter the word "by" by a single press on a key assigned 

to (he letter "b" nnd .st1ying ''bi". Sri id 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 correspondi.11g to the letter "b" and 

saying "bi". Also for example; the sy/1ab1e/cJrnracter-set "bi" (a/so pronounced "bi"), may 

be assigned to a third mode such as a· triple tappi11g on a key, and so on. 

As mentioned before, the different assembly of selected character-sets relating to the 

speech of at least one portion of a word may correspond to more than n word in a 

dictiom1ry data base. Also as mentioned before, a selecting means such as a ;'select-key" 

may be used to select an intended word among those matched words. A higher priority 

(when there :ire 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 ,md/or the following portion(s)-of -words/words. 

According to one emboc/iment of the invention, each of said m::itched v.iords may be 

assigned to a different mode of the data entry system of the invention. For example, when 

a user presses a key corresponding to the fetter "b" and says ''be", two words "be" and 

''.hee" may he 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 a second selection 'bee" may he assigned to a mode su.ch as a 

double-press mode. According to this embodiment, in the example above, a user may 

press once the key coITesponding to "b" and says ''be" to provide "be". He also, may 

double press i'he same key and say "be" to provide "hee''. 

According to one embodiment of tl1e invention, some of the spacing issues may also be 

a.ssigned 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-a-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 

st1ch as the word "/or" by a single press (e.g. while speaking it), a space c.hnrncter may 

,rntomatically be provided before (or after, or both before nnd after) said word. Jf same 

word is entered by a double-press (e.g. while speaking it), said word may be attached to 

tlie previous word/portion-of-word, or to the word/portion-of-word entered after it. 

In f/Je example above, also for example, a double press after the entry of a word/portion­

of-a-word may cause. the same result. 

According to one embodiment of !he invention, for au!omatic spacing purposes, some of 

the words/part-of-the-words assigned to corresponding phoneme-sets, may include at • 

lens( one space chc1racier at the end or !hem. In this case, when said space is not required, 

it may, automatically, be deleted by the system. Characters such ns punctuation marks, 

entered Jt ihe end of a word may be located (e.g. by the system) before said space. For 

example: 

"word'' followed hy "," results "word," 
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According to another embodiment of the invention, for aL;tomntic spacing purposes some 

of the words/part-of-the-words assigned to corresponding phoneme-s~ts, may include at 

/east one space character at t/1e beginning of them. Jn this case, when said space· is not 

required (e.g. for the first word of a line), it may be deleted by the system. Becmtse the 

space character is located at the beginning of the words, characters such as single letters 

or the punctuation marks may, as usual, be entered at the end of a word (e.g. attached to 

it). 

According to one embodiment of the invention, during data entry including automatic 

spacing procedure, an action such as a key press for attaching the cun·ent portion/word to 

!he previous/fo/Jm.ving portion/word may be provided. For example, if a spnce is 

.automatically provided between two (e.g. current and precedent) \.vor<ls/portions, a 

predefined nction such as a key press may eliminate said.space and nttach said two 

words/portions. Example: 
"for"+ ''give"+ a predefined key-press, results ''forgive" 

According to another embodiment of the invention, a longer durntion of pronw,ciation of 

a vowel ofa word/syllable/portion-of-a-word, ending with said vowel, may cause a better 

c/isamhiguntion procedure by the speech recognition of the invention. For example, 

pronouncing a more signific.ant laps of time, the vowel "6" Vi!J1en 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 

rnay be assigned to a first mode such as a single press on a corresponding key (e.g. 

combined withhviihout the speech of s:iid letter/word/part-of-word) and a 

/cttcr/word/par!-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 

fetter/word/part-of-word). For example, to provide the word (e.g. charncter-set) 

"thought", a user nrny single press the key 8101 and say "thought''. To produce the word 

(e.g. character-set) "THOUGHT", said user may double press the key 8 l O I and say 

"thought". This may permit to locally capitalize an input. 

Also, according to a similar principle, a word/pnrt-of-wcird having its first letter in 

uppercase and !he rest of it in lowercase, 1miy be assigned to a mode such 3S a single­

pres,r:; mode, double-press mode, etc. 

According to one embodiment of the invention, as described in previous applications for 

clrnracler-by-clrnroctcr data entry, a letter/worcl/pttrl-of-a-word may be assigned to more 

th,rn one single c1C!'ion, such ,1s pressing two keys simultaneously. For example, a 

worcl/purt-of-1J-word sl/Jrling with "lh ",maybe h.ssignecl to pressing simultaneously, two 
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different keys assigned to the letters "t" and ''h" respectively, and (eventually) speaking 

said wprd/part-of-a-word. Same'princip/es 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 \:Vith a phoneme 

represented by more than one character nay be assigned to a second mode such as a 

double-press on a corresponding key. For example, words/part-of-words starting with "t" 

may be assigned to.a single-press 011 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 wit/; the speech of said words), 

As mentioned before, depending on different embodiments of the invention, in different 

cr.itegories different dictionaries such as dictionary of words in one or more languages, 

dictionary ofsyl/ub/es/part-of-words (character-sets), dictionary of speech models (e.g. of 

syllables/paii-of-words). etc., may be used. lf nect!ssary, 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 ,rnmy data entry systems such as "mu/ti-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-vilords}, by pressing corresponding keys and 

speaking said data (e.g. letters, words/part-of-words, other characters suc.h as punctuation 

marks, etc.). 

As mentioned before, the data en(ry system of the invention may use any voice/speech 

recognition system and method for recognizing the spoken symbols such as characters, . 

words-par!-of 1,,vorcls, phrases, etc. The system may also use other recognition systems 

such as lip-reading, eye-reading, etc, in combination with user's actions recognition 

systems such as different modes of key-presses, finger recognition, fingerprint 

recognition, finger movement recognition (e.g. by using a cameni), etc. These recognition 

systems and user's actions hnve been described in previous p3tent applica(ions by this 

inventor. All of the features in said previous applications (e.g. concerning the symbol-by­

symbol data entry) may also be applied to macros e.g. word/portion-of word by 

word/portion-of-word) data entry system of the invention. 

According to £mother embodiment of the invention, (as described in previous c1pplicntions 

concerning the c/rnroctcr-by-character entry level) a user may speak words/part-of-words 

without pressing the corresponding keys. On the other hand, s,tid u.ser nrny press a key to 

inform the system of the end/beginning of'a spe-.ech (e.g. a character, a part-of-a-word, a 

word, a phrase, etc.). a punctuation mark, a 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/pa1i-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 "m, 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 Jetter, 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 letter and speak 

said Jetter to enhance 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-oMhe-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 application 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 

infonning the system of at least a second input providing more infonnation to the 

system for helping the system to select an intended input con-esponding 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 methods of configuration of symbols have been proposed in prio,r patent 

applications tiled by this inventor. Fig. 87 shows a method of assignment 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 

con-esponding 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 tlw invention as applied to alternative embodiments thereof, it wi11 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. 
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Tnlerclum&:ing runhiguous_syn1bols on the keys tJf Lt k<.:~ 

As mentioned before, some symbols such as the lerters a.~signecJ lo u same k.cy of a . 

keypad/keyboard may have nearly similar prommciatio11s. This may cause ambiguity for 

lhe voice/speech recognition system of the invention. Fig. 91a sbow.s a standard 

telephone-type keypad 9 JOO. Pair of 1el1ers, ''d" and ""c'\ assigned to the hy 9101 may 

catL~O ambiguity to the voice/speech recc.ihrnilion system of the invention when said kL:y is 

presses and one of said lellers is pronounced. />air oflettcrs, "m" and "n" assigned to lhti 

neighboring key 9102 may also cause ambigl1ity hetw<x:n llwrn whuu one of them is 

pronounced, On the other ham.I, letters "e" or "d" may easily be distinguished from the 

letters "m" or ''n". By interchanging the assignment of one of !ht: lt:tters of each pair to 

the corresponding key of lhe othr.:r pair, the recognition problurn uf said fbur letter.~ (e.g. 

by using tl1e press and spc.;u.k tlt1tt1 ~.nuy system of' (he invention) will be solved. This may 

slightly modify the alphabetical order c.:onliguration of a keypad, but will drnmatically 

augment the accuracy of !ht: daft~ entry. Fig. 91 h shows a keypad 911 () ,1fler said 

modification. 

Automatic Spt·teing Method. . 

As previously mentioned, an aulumntic spacing procedure for attaching/detaching of 

po11ions-of-words/words may-be-1-1Hsi.gneU-l~l-U motk.: sud.1 as ~i si ngle-1xess mode or 

double-press mode. As ttln:ttdy described, a tL<icr may enter a symbol such as al lem;t part 

of a word ( e.g. wi !bout providing a />pace ch,iractcr at its end), by speaking .said symbol 

while pressing a key corresponding to the beginning character/phoneme o( said symbol 

(in lhe uharacter by chamLJler data entry system of the invention, said beginning character 

is said symbol). Accordini:; LO said procedure, also for exampl(), a user may enter a 

symbol such as al lt:ast part of a word (e.g. including a space character at iis end), hy 

•··• speaking said symboi while double-pressing said key corresponding to the: beginning 

charuder/phoncinc of snid symbol. In data cnny systems rc:quiring many key presses to 

enter a ~_ord, this may be particularly b<.:m:iicial. 

According to the ahove-mt:nlioncd principles, for example, in a character-by-character 

data entry i..ystem of ihc invention, a character may he untun.:d ,illd alt.ached to the • 

previow, uharm.:tc.:r, by :spewdng/not-spcakfog said character while, for example, single 

pressing a corresponding Jwy. Swm:: action including a double-pressing actfon may cause 

to enter said char~eter and attach it to said previous t:harm:h:r, but also may add a space 

character after Lhe t:urrenl character. The next characic.::!' to be cntc1'cd will be positioned 

after said space c.:haractcr (e.g. will be attached to said space character). for example, to 

enter the words "sec you ", a user may first enter tht: letters "s" and "c" by saying them 

while single pn.:ssing their corresponding 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 wJ1ile single pre.:ssine1 the currr.:SJJ(HH.:ling keyll. He, then, may say "u" while double· 

preRlling the com.:spomling key. 

J\.ccordi11g to another c:mhodimcnt of the invention, in.~teucJ of' locating said space 

character after said current chtu-actcr, the system may locale said spacL'. character before 

.i::aid current c:ha.raclt'r. 



Jl is understood that instead of a space character, any other symbol (or ~roup of' symbols) 

may be considered after said character or h1dhre it or course, considering that a letter is 

part of a word, as previously described, same procedure applies to part-ul:.u-wortl/word 

level of the data entry sy.~tem of the inv~-ution. Again fur extmiple, a user may enter the 

words "prepare it", he firsl enter the portion "pre" by saying it while for example, singk 

pressing the key corresponding lo the klli::r ''p". Then he may enter "pare" (e.g. indudirig 

a space at t11e end of it) by saying "pare" while douhl!:! pressing the key corresponding 10 

I.he letter ''p'', The use then, may cmcr the word "il" (e.g. also including a space at the 

end nf it) by saying it wh.ih.: duubk pre::;:,ing the kl:y corn:spnnding to the letter ''i", 

QWERTY Contiguratio.11.on a Keypad Haying Reduced Number of Keys 

According to one embodiment oft.he invention, tllc co1lfiguraticm and/or a.ssignmeul of 

ft::llers on a keypad may be according to tbe configuration of the ldtt:rs on a QW~:RIY 

kt::ylman.l. This may allrac:t many people who do not use a telephone-type keypad fo,. data 

entry simply because they al'e not familiar with t11c alpl!abctical nrdc;r c;onfigurat.ion of 

letters on a su111d11rd telephone keypnd. Accordi11g to 011c embodiment of the invenli,,r1, 

usi,1g such keypad combined with the data entry system offlie invc:n[iun may also 

pruvidc bc;l!cr recognition m.:i.;urac:y by the vokt::/speec;h recognition system of the 

invention . 

.Fig. 92t1 shows u tdl.:phum.:-typc; kc:ypm.l 920 whcrdn alphaht::lkal characters are· 

an·angcd-on/assigucd-to its keys according lo the configuration of the said letters 01.1 a· 

QWERTY keyboard. As shown, the leuers on lht: L1ppc::r row or 1h1:: letter keys of a 

QWERTY keyboard arc distributed on the keys 921-923 oflhe upper row 924 of said 

keypad 920, in the same order (relating to each othcrj of said lctte::rs ori suid QWERTY 

kt:yboard. The 11::llers positioning on the middle letter row ofa QWERTY keyboard arc 

distributc.d on the keys of th~ second row 925 or said keypad 921, in the same order 

(relating to each other) ti1ar said letters are arranged on a QWERTY keyboard. Anc.J 

finally, Letters on the lower ietler row of a QWERTY keyboard arc distributed on the 

keys ofa third row 926 of said keypad !J20, in the same order (relating to each other) that 

they are positioned on a QWHR'J'Y keyboard. 

With continuous referem:e to this emhodiment, said alphahetical letters may be 

disttibutcd on the keys of said keypad in a 111ru111cr to locate ambiguoLIS letters on 

different keys. Fig. 92b shows as /l.l'I example, a (),WERTY arranged keypad 927 with 

minor rn(Hlifici1tions. In saic.f keypad, tht· key assignment or1he fellers "M" 928 and "Z" 

929, are interchanger.1 in a nmrmcr to eliminate the ambiguity between the leller.11 ··M" and 

"N"• In thi8 example, the Q~ER TY configuration has been slightly modilied hut hy 

using said keypailwilh !he <lala L:ntry systcm u!' lhc invt.:nliun, the: n::<.:ognilion uccuraey 

may be augmented. It is understood that any other letter arrangement and modifications 

i11ay be co11sidcrcd. 

As !:lhown. lhc QWERTY h:ypml uf thl.! il1vc:ntiu!l mtty comprisu other symbols such tis 

punctuation charncrcrs, numbers, fi.111ctions, ere. They nrny be entered by using the data 



·,, :, 

entry system of the invention as descrihed iu this ttpplication and the pre.vious 

tlpplica(iun.s iilcd by this inventor. • 

fl nm~l he noted that_alphahetical letters having tt QWERTY (or any other) ammge111e11t 

may be assigned to the keys of any keyboard having reduced number of keys. Said 

keyboard may be eomhit1cd and LL~ed with the data e11ll·y sys!cm uf thc invention. It is 

undersrood that for better accuracy, any standard arrangement may he modi lied. 

QWERTY .t\mmgcmcnl on six Keys . 

According to one embodiment of the .invcntic,ri, the ili1La entry system of the invt:nlion 

nrny trne a keyboard/keypad wherein alphaberic.al kiters having a QWERTY arrangement 

arc a:ssig:m:d lo six keys of said keyboard/keypad. 

As known, alph,tbetical letters arc arranged on the keys of three rows of keys ,1 PC 

keyboard according Lu a configuralion order called QWERTY. Fig 93 shows a QWERTY 

keybnan1 9300 wherein the letters A to Z al'c arranged on three rows of the keys 9307, 

9308, 9309 of1;aicJ keyboard. Usually, a. user uses the fingers of his hoth hand for (touch) 

ryping on said keyh11ard. By using the lingers of his left hand, a user for example, types 

the alphabetical kl~ys us shown on tht.: ltdl side 9301 of said keyboard 9300, and by LL~ing 

Lhc ii.ugcrs ufl.tis right htmd, tt usr,;r for r.:xllmplc, lypcs the alphabetical keys siruatcd on 

the right side 9302 of said keyboard 9300. /\.ccording to these princ:iples, it may be 

considered that the alphabetical keys of a QWERTY keyboard are arranged according to 

a lhre1::-r1>w .9J07, 9J08,_.9J09 by two-cohun~ 9301-9302 ta~lc. • 

/\ccnrding lo one embodiment of thtl invention, a group of six keys (e.g. 3 by 2) of a 

reduced keyboard may be used to duplicate said QWF.RTY arrangement of a PC 

keyboard on them (IDd used with the data entry system of the invention. Fig. 9.3a show.~ as·• 

an example, six keys preferably arranged in three rows 9317-9319 and two columns 

9311-9.l 12 for duplicating said QWElfl'Y a1rnngement on them. As an cxrunplc, th1.: 

upper !ell key 9313 contains the lctlt.-rs "QWHlft', corresponding to the letters situated 

on I.he keys of the Jell side 9.l0l of the upper row 1).101 of the QWERTY keyboard 9300 

of the Fig. 93. The Other keys of said group of six ke)'s follow the same principle and 

• contain rhc corrcspondi11g letters situated on the keys of the corresponding row-and-side 

of said PC keybc,ard. 

A user of a QWERTY keyboard usually knows exactly tbc location of each letter. A 

mulor rc!li..:x pcnnits hi.en lo lypc quickly u11 l.i QWERTY kcybuanl. Duplicating a 

QWERTY arrangement on six keys as described here-above, pcrmiL-; Lht: user Lo touch­

type (fast typing) on a keyboard having rcduL~cd nurnhcr ofkcyH. Said ust::r may, for 

example, LlSC the thumbs ofbotll bands (lcti thumb for !di ccilumn, right thumb for right 

column) for data entry. This looks like keying on a PC keyboard permittin.g fasr dflta 

entry. 

It is understood that the !ell side and right side characlers definition of a keyboard 

described in the example ,ibove is ,hown only as fill example. Said definition may be 



reconsidered flCCOrding lo user's habitt1des . .For cxarnple, the lclkr H(j7' may __ be 

ccmsidcred a~ h,piongi:11g Lo tfo: dght side·. 1:~fu.er than fo!t side~. , :'• , 

Acc(>r<l1r1g\j oniemhodimeni oftl1e inv~.nlionl ti k~ypadhavi~1[X~t iea~l s}~ .. kcy~ . 

c.:011lairl.lug 'a/_phllbct1cal_letlers wit~1 (JWtJU:Y arrang·errwnf ~-$1gned (as. ~csc·ribed above) 

(o sai~ keys) 1i1af ~(}r,~.i'.:_d _wim t~i.yhrt~~9tetht,~~ltrac.r:~rl~t~· ... :~~r(~YS.\~'~l .~{~~1:~-- •• : \ 

invenhon. _In add1L10r\ to _already-dcscnbedugvaqtag9s, ~l/'.1d_ irrraugc.;we1~t ~Is~ _co~npr1se.~, 

other h~iiclii~'su~~h'n~:. '• "i, .:·' :-·.... ·• ,. ·,·, •• ' •.• ·;··:. :: :· ;• , .. : . -. . . . .. '.. .,· .. • ., 

• letters situated 011. astlitic key':ar~. LLSllall,y distinguish~iple by th~ voice/spcc91i 

rechgr{ili~;1i !:iystem .iJf't.he· i11venli<;1, ''. :,' . < .·_.· .:· • .•• <-:::"-:,;:(·,. ; .• ·:,: (/;~•.:' O:' : . 

.•. h.'ig!~._ac~l~l'at:y ~)/' t~{:~ia~~ e11try: f~~c~,11:ci/ red.~Lce{n:~}~I~b~\§{1:f tri•.·}~ys;'.'~~n,{ 
',. rJ1e,. ~xt.remdY;,_ffllllJ 1,~r ~l?'l,lngc~~~-~nt.(e.f!,. _<)rE..~ T) .. ),~t ~f~'4. /etl~J\~?f sa:1,lJ_'..Jf;, 

• keypad pcmllt_ a user a f~st d~T:a eplry system yv1tl1out lhe neu<l y(lrt:lluently ( , 

.• • lookfr1g aftJ1e }eypad i.i at the)i1splay unit uf tJie pofrespond~ng 'grvice::j ./: \_,:,· 

. ' . ' • •• • ~o;_b~Uir ~ccu~.~~· ;,'i;{)gi1J/~iion\J;1~Nrd•i g;j\;~;,; n,./f 7 Ji,s;d&~f /f i:I~i;;(;. ,>;r ... 

'/:. . .. . . exa,1:11plc1 hg. yJh, ~hcnys a keypad _931() J,ay1r1g atl_east six_ key~ with Q,\,VERl Y. l~_t_~~r.\ft:·.<:\<iff· 

r), .. . ,::) T(. :' }~f~fl-~11)~11t. ~~- Jf;sc.'r.i.b,?~.B~.t~r:r:~~(re~rl idtcr(:~?t,9}?,('~~r~ . .'_'i)f ?J~2,:~-~~e.}:1~;~~L }'t};){t}{;t/.:{:, 

t .. , ~-· ;':_<, ·.· • ·,,: .••• interchanged lll ordcrto_separalc the letter 11,1\1.'.'. Iron, the 1cttcrtlj',.932i,.· lt IS undt:rstood:-:-::S·; • ,, • • · • 

/ . .//·:, · • . tu l:unl.mi 1:1IplJabet1cal • letters (and othc1' symbols ai; de.i;cnhed before) umf b~1rig u~cd . · ·: •. ''/ • f,:tJ!:';:;//;· 

jL(\?i' ' .• t1i11:_ ti¥ r'riss··ap_~ :~i{'hf tF;·1·,~: tri'h:9}f i(Tj:_1f\(~!~¥ rd?{~!tio11'. Fif 
0?,Jc. :hi\s flS ~n'':~r:.<•.' :~· :: ·:}1P :t}/jjt 

·:::: .;-~ : • . • .•.• e:<ampfc, f~)Ltf .kc(~,-?.J.}Q? :1P _paY;}~ij ~ng11~!1_.~lpl!\}b,~t1c,~}._chpri::~!:~'.'~ ~t;~l~ned J<~,. ~r.e_ip, i;. ·::::/: ':{ :< 

.:) .·: .• •.. • ·. To.keep tlus arrang_emenl _la~~~lrnr. ·tl1c QWE.f(fY a_lT,-mgemenl ol,lh~ lell~r8 of the lop.· ·' ::: :\'.>' ·• 

- - ,, ·-··· :~~- •--. __ two· 1·oyrs 'i.1f th~ keypLL4 ~}:it/:Of thc}ig~'\}b)]:.#,'6\i1i]1(~1n~d, ½ilt! ·l~e _/cttcrfbf th._c lowest. i <)\(· •• ,< 

·-.-: .,••. • . io~ bfs~ii.f k.,eyp~ff 9320,pf.P~c fig.~_9~1trnrf9J$ft·i.~:~1reWwi~hiQ' lriB' keys·6r thtr;~-~----,,- -c-·::'; :; •••• 

borrcsponditig c.:olLL11m~ (e.g> left, right)°of said foiir keyi;_9]J(J, 9333 in a ri1n1incr to 

inainfaii1 'the familiarity of a!l j~alincist QWf::R;rY'; ke,yho,arcl akingwith high accura.cy of 

the voice recognitin~i system of the inventi,011: For ~xamplc, foacrs '.'n" 9337 and "m" 

9338 which have been loca.t.e:d i'ii\. th_e IOWl:Sl right key of rhc keypad C)J2() of the rig. 93 b, 

arc here separated and_ assigned, .rcsp~~.crivcly, to the ,;-ight keys 9333 and 9332 of the 

keypad 933°0. I l is u11Jc1;Stood that otl1e1· .symbols sud, as' J"Jllll~lllttdonmarks, numbet·s, 

filnctions1 elc., may bc:dI,stribut~d nnimig said keys or olht..:r kL:y~ uf l1 kr.:'.y~ad comprising 
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;'?ml:~·.:., .. :_. • . . J '. '/ ,::· • ·/,,\,/,:,;,, ••..•• 

. -~:;'rh:;:;:_;:: .. ::~ iiii; ;;;h~h¥tl ;~iICy,'~~J;~~';rl1,f iq acSuJJ/pg ;~ ~;§ j~;:~~~~:JSic1·{,f iiGji:tAij!;n·i~f ~~;;1: ', 
:.. .\: .;-,_,-,, • :· : \ as des~ribcg in thi.ci applidilit,n aryd lhe_ ajJplicaticins tiled bciµre hy t11ls invehlcH': ::• .. , ,, • .. , ,, ·:}:: '. 

:\ t•~:~-,,,:~~·_.::,r-: .'.</~: .. :,··.-~····~<~"ft: . ·;,: .. • :,:~·~··. ~ .. '·~ \ ·.'i~~_.· ~~-'.\\.' .. :~:~~:\·~ ... ;\··::r~-~ •. ~_;·.··~ }, ~\.. :. • •• •,\ .• ·:.~·~3;:,.~· . ~,/·'(~! 

ii -:,': / ;·., :'·: '•,,' '_ri is"~,~~)· lJndc;stood tl;at as'for tlS ll;t;· r~tog11itib11 ~c~·~~aJy is ll;t tt1'fected, ~vcri f~~e!: \\ ; .. ' 
,:,:. ,. '..' ... :. :::· !: • '~. }cys ~,ay be t!scl tcfpoi~·tuii~ :an alpha,h~

1

Licaf chhlat:(cis and. be ~1~·cd ~it~ th~ pres~'> ~·;1~( .• •. :\ _.,·· ·. 
• :·:· ::· :·:;'· .. •.• J '-:· ~p~a~ clarn emry sys!~·niof tl:ie invcmiory,. Fig. 93d shows two' ~6ys 9341-9342 (of' a'~:'::;~·,.';>) '. •. ••• ·: 

:_,: \ k\\:t~.{'/Jcypad)'t() which the, English Alphabctjcu/ letters a·rc' tiss1gnedt,Said keyri1:d inav p~'.'LL~er{:\' '.i' 
i,:: ', t'.::'•.:-' ;,))/:~ilh Lhe presia11d spt~Lik data e,it,:y :;y:;iJm of lheim·ci1U,on b'~t:mnbiguity, hiayirisc .Bf:T::\:); <\ . 

'•;,':..' .. 

Alll1dugh, pressillg a kt:}' und SjJeaking a dt:sire<l symbol assigned to said' kc'x niay he_. ,,:::S' :;. -~.'.>:.:/t:/ . 
:·r\rt.uugh (<>~ t}ie,ep\1f bf :fai'{~,r1~~h~1i; !b,:·~~M{Jli~fc29~_fi1c_~f ~fp~i._~~-8.lli,Jg_J{ sifol~;ijff!f t ;J;i:'i)'::i?Y" • 

.. ;, : :·-.·, .symbols, sevel'~ rm:llmt!s sueh, tiS [l~e ones dcsc,n bed .Ill thrs apphcatmn and lll tl1c .it-<::~,,:;;;:· ::~~}:/y/~;::, 

,;,:;: .' .. /{?{~:•;~16:;:~tj~:;t:1!~;\;~it'.ii~i~~jf !J,{Iiif ¥cit $rh:~;r1:~~1:;\!t t;i;~}It;[;ilf {j~'i~ti 
,;.!::::+/:·~{:-i: '/{For exaiilpld, by'tefer,ri1ig tci_thcfig. 93c,'u trn~fmay-picss the key 93JQ withnul s1-iei1kii1g' ;\:;1~1{:)-:~/· 

m,;LJh>?'1~1lt,W:li!\'f f i:k9c~11£~lt'W~1td·J~t-t{~~f ii~~~€~[~~y~Tu~~;~~~1;;~1.;,i,,.,~,:;gg;:" 
;~:.:~-'·. :}:::;'."' .. :\ >: J\ccord1ng·to anotl:i'cr.11icth6d; ii_specitJl_Gfofrai.:(t.:t·1ilich aslspacc·chim.teler niay b~.·.//':\\,... !:i;,,:t::?.,' 

_;::.::· .. /:~:,f ::;:?• :.··: •. PfHY1:?~'.d:_~.~~ti~.-·~r.~¥}'~t, ~.~~!L~(¥J~iif ~:;~; pi;~-~~l1~4.:~• P~~4~nr:eg.'.,~:~. ( c • ~:.••9.yrr.~~f !12.~!/1~~,•- ~~~t 
i~;;,?\'!,:.i[t/:~, -'~:'Jo. said spcGial charact'er) befbrc·rclcasirig Jh.e keji c9i·rest)ohdirig t1f s·~id sytribol.rt\t:•::'/~::t ' -

!1j~;ir· • ',l.'¥J;[,~iJ.~J:f J;~£J'~;:~:;~~~;:i01,:zr:ef ~IK2~~l'~~~~;~}f ~1f ~Fi~JJf -~~?/ { 
//'•,;;,\ ... · •. / ··n(5n~·sp6kcii syi116oi such as··a s1.1iice'chdriiJfor rniiy' he ·assigtiecftcf a double'presldictlori ·or ,:}:ti 

·_1~:; : :- 1 
•• i • •. • • , : -., ,,;: •. ,:.• : : • • •. ,-::_ •• 7, . .1 ,:,tr...,; ... • : '. -:....::;!"'.-..."•: ;•A. • .. ...::;.~~J.':'if·:_:t1:'.~ .. -. _~-:t.~.v,:•···:.'r•::. :1.:<.1/;·,;; "!·)~- .• ... • .:. ·~· : '-·' : ., : .F:;,,, .v :. , • ·,.~,.•;i ,;, ·.~· ·: : .. ~:. ';": •·. ·~~,'.li.!'~:'r ,::•;i:.: .. ·:r: . •.·· ._ ::-~ t~· • : • ~ •• , ~ .... _:, 

+-··:.:..::::·.•.;· •. -~'a pr,edcfitlcd fof w1LhouFs1SeaJdng:·nusjD1:1x·h~'ef13c:ienI~ because if th¢:'!-pute-chfU'actc-r • /'':'[.: 

·• •• • •• • ]~~{tf 16~j~ ~{t1Zi~;ffiJJ?,IJ!:~Rf t~i(!~~ii\~;f ;h~ct,(f ti~lri~;J i•~r~'.t • • <:. 
• contbsmg the voice/speech recogmt,nn .systc:111) Uit: u::;t:r has _lo pause a short time before 't/:.·'.,:t::{ 
• . . • ., .. ,_ : . :~· :; .... . . . ... • .. · \ : •-: . ... \! .•• ,:\,., -.·.: t·• ::f· ·.,_ .. ·11i_-:";;, ... ;.,.. ; .::·:) ;: ·t':.'I!'. 1-, ... 1 _:~·-•~'·.:... _.. r~~~:··· .. .. . . .• ,.,. •~·· :,: ..• ·,.... .. . •. • .. ~. ,:t·•=~~,•,: • , .... ":'/ ··: • .. ·.-r ..... :· \ • ··::•.:r:: .... :::-·¢}-i:f-. ~.::: 

press mg the key (~!rile;: 1wf~tJi.:akliig) {ur'c:ntenn? said spac:e. char3ct~r'. A_~s1gning the .{:\{)': .. 
space chllrLidc!r l:() i'hi! ~Jc_it1ble-pl'e's# niotjc\~l a key, 1.0 which 11() ~~pok§ti'symb,_ol i~ • t)\ft/:; 

:;:~r:: ~;;~:~l~{b~]f;i~\j1}1j:~~~Jf t;,1:-:1:~~t~;'~l1t::~~::i; ;~,t:g ""d 
Pressing A{~~:,, 

•·:;·:> . ,·. :::.::1i-.Y?: ,:_., • • ;\·'.:)~- ::.:·::'·: ... :.·;~>~_:./{~)(>i·; :/' · ' •. · • · • ·~ •. :' · .. ·i.::?}.·~::_:\·:~.· .. . :; .. ~.y:'"_:/'.::•:. 
·:;:>·r .-·. • 

Also, it ls understood that the QWEJ{TY a!'l'angemcnt of the letters on a group of keys as 
described hcl'c-abovc. is provided as an example. Other configurntion of sym ho Is such as 
the nlplral.H;:l.ir.:ul unli:.rs, 011 otfo.:r 11urnb(.;r of keys, in any key ammge111c11ts, nrny be 
considered. For example, according one embodim.c.r1Lot1hd11lli.:.n1iun,_a..ke..y..p.acLmH~¥--------­

contain two keys for assigning the mosl frec.p1ently used letters, and it may have olher t.wo 
k.c,Y::. tu whkh less frelJLienlly used h:!Llc:rs are assigned. 

Today mut.t dL:ulruuic: uuvkes pc.:rmilling duta entry m~e equipped with a telephone-type 
keypad. The configuratiorumd assignment of the alphabe.tical letters as dcscri bed he fore 
may he applied tu 1!1c;.· h:y:; of ,i t1.:kplwrw-!ype keypad. 

/.P I 



Fig. 94a shows a telephone-type keypad 9400 wht:rclo alphabetkal ·1erters having 

QWl.iRTY configuration arc assigned (e.g. as described before) to six keys of two 

neighboring c9lumns 9401, Y402 ot"stiid kcypnd. By being 011 neighboring columns, entry 

oft11e leucrs by (the tliumb of) a si11g/e hand becomes easier, Also as mcntiom:c.l bcfore1 

the. user may use his holh thumbs (e.g. !cit thumb for lefl column, right thumb fo,· righ! 

c()lun1n) for t1t1ick data entry. It is undcrstoocJ thflt other symbols sllch as punctuation 

marks, numbers, functions, etc., may be distributed among the keys of' sLtid keypud i=md be 

cntenid according to 1.ht: data entry system of the invention as described in this 

application and the application.stiled hcfol'e by this inventor . 

. fig. 94b shows another tclephonc-typt· keypad 941 () wherein nlphabctical leticrs having 

• QWERTY configuration are ,L~sigm:d (e.g. ai:; ckscribed bcfol'e) lo six keys of two • 

exterior c.:olumns 9411, /)412 of said keypad. By being on r.wo exterior columns, entry of 

t11e lellcrs by (lhc thumbs of) two l~anc.ls becomes uasier. Also as mentioned hefon.:, the 

user may a single hund for tlata entry. In this example, minor modifications have hecn 

applied for augmenting the accuracy oflhc voiee/1-:pL't:Ch recognition syslurn of the 

i1wc11li~m. 1:or example, lcllcrs ·'m" and "'k" have been interchanged on the corresponding 

keys 9413, 9414 to avoid !he ambiguity between the letters ''m" and "11". Also, lellt:rs "f' 

and "z" have been irttcrc:hangcd on the corresponding keys 9413, 9414 to avoid the 

ambiguity betwc:en the lel!crs "f" and ''s". It is understood that other chitngcs in the 

configuration may be considered, for fa'll!.;r data entry some dmrnctern such as iht: space 

c:harncter may be a-;sigued to several kt:y::: 9415, 9416. 

Fig, 94c shows another telephone-type keypad 9420 wherein alphabetfoal letters 

arrangcmenl based on priucipks desc:ribcd before and showed in fig. 93c a.l'e assigned lo 

four keys of .'laitl keypad: 
• 

TL is unders(ood that the QWERTY' arrangement of JetLern on few (e.g. 6, 4, 2. etc,) keys 

nf a keyboard sut:h as a keypad i.~ Llcilcribe.d us example. O!her kind of Jetler • : .. · 

al'rang1.:me11tc; such as alphabetical order may also hc eonsidercd and ·assign~d to few keys,.·' 

such as two/four/six. etc .. keys. 

A persona/ mobile c:omputer/idccommunit:t11ion dcvic~ 

A mobile device must be small lo provide easy portability. An ideal mobi11: device 

requiring th1ta (e.g. text) entry andior Jara communication musl havt: small data entry unit 

(e.g. al mosr, only fow keys) and a large (e.g. wide) dispfay. 

The am111gerr1c11t of alp1rnbelical 1etlers (and other symbols) on few keys mid the 

c.:itpability o/' quick and accurate complete dnta c::ntry provided by the data entry systeni o/' 

the invention tJu-ough sr-tid few keys, may permit 10 reconsiJur the design of 1mmc of the 

c.:urrc11t prodncts fiir maki11g thi.:m more dJ'icienl. 

Ont>: of those product.~ is the mobile phone whicli is MW used /hr Llie tasks such as Lcx.t 

messaging and the internet, and is predicted to hc::c.:ome a mobile computing device, TJie 

actual mobile p!wm: is designed contniry to the principles Jcscribed here-above, '1111s is 



because the (complicated) data cmtry systems of'the mobile phom:s require the: use of 

many keys, using a substantial surface of the phone, providing slow data. entry, and 

leaving a small area for a small (e.g. nurrow) display uni!. 

One of the most commonly used ,1pp1icutio11s of' a compnter is the word processing 

procedure. Alot1g with the use o/' the Tntcmet, writing kners will a!so b(.:i,;c,me the most 

commonly used appJication of'u mobile compurer/corrununiua(iun device. Said 

upplication requires a 1,vide <lispfay to pem1it druIUng, fhrmntting, arid viewing Ilic 

document preferably in its entire width. For example, while drafting •t letter, the ust:r 

must sec said .document in its entire width, 1,vilhout being obliged to scroll it to the left or 

• lo the right. 

According to one embodiment of the invcntior1, an t:dclm·nnic dcvict: suc.h a,; a mohilc 

computing/comrtmnicution device comprising a wic.!c display mid smaJI data cntr,y unit 

having quick <lf1ta entry capability may ht: providt:d, Fig. 95a shows a mobile 

computing/communication device 9500 Jiaving two rows of keys 9501, 9.502 wl,erein the 

alphabetical !eHcrs (e.g. preferably, having QWl·:lffY nrrungement as desc.;ribed hcfore) 

arc assigned to 1hcrn. Otl1er symbols such a.11 trnmhcrs, punctuation marks, fimc:1ions, etc. 

may ulso be assignee.I to said keys (or other keys), as described before. Said keys of snid 

communicati"n device may be cornbi.tJed witl1 lht: press and speak. data entry system of 

the invc11tinn to provide a c.:omplt:le quic.:k data entry. tJsc of few kcy.c; {e.g. in two rows 

only) for data entry, permits to inte!,TTlltc a wit.le display 9503 within said device. rhe 

width or said mobile device (and ohviously, said dispfoy unit) may be approx.i1natcly the·· 

widtl1 o/" an A4 paper 10 provide an alnwiil real size (e.g. widtl1) document for viewing. 

Said mobile r.:omputing/communication device rnuy also have other bullcms such as the 

button/l 9504, 9505 for fimctions such AS scrolling the document lo upward/downward. lo 

left/right, nnvigati11g a cursor 9506 witJ1in said display 9503, send/cud functions, de. • 

Also said device may comprise a mouse (e.g. a point and click <lcvk-e) witrun, 1hr 

example, the backside of it. lo several patent applications (such L~S ".c::tylus Compute!'", 

and "i:eaturcs to E!!lunwc l)aiu Entry") tiled by thi1, inventor mt1use!brtiw.'ling issues on fl 

display and other dutu entry enhancement means have hc:cn described. All of said issm:s • 

of said applications may be combined between them and/or combined with the data entry 

system am! dam c:ommuriicntion devkcs of this il/ventiun. 

With continuous description of Fig. 9)a, the 11mrngement oftht: keys in two ,·ow.s !150 I, 

9502 on /ell and right side of said communication device 9500 permits !he user to thumb­

type with his two hands while holding said device 9.500. lt is understood that other 

configuration of letters aDd other symbols on otJ1er uaangemcnt ofkt:ys on said device 

may he considel'ed. For ex,1mple, the device may comprise only fow keys arranged in 

only one row wherein said symbols (e.g. letters) al'e as.sigrn::d to them. 

Also as mentiom:d before and dcscrihcd in corresponding patent applicat.io111 by 

providing a mouse (1101 shown) in tJ1e backside of said device, the w;cr may usr.: for 

example, his forctfoger, fot operating said mouse while pressing a reh1!i11g button with 

his 1humh. 



Also, as ,mmtioncd, said device may be usecl as a tc:Jephom:. lt ruay cc,mprise at leas! um: 

microphone 9507 ·and at leas[ a speaker 9508. The distance betwet:n lhu location of sl:lid 

microphone and said speukc.:r on said device may correspond tu the distanc.:c between • 

mouth and enr nf a user. 
• • 

. . 

Fig. 95b shows~ an example, a device 9510 similar to that o/' the lig, 9500, wherein ifs 

input unit <Jomprise1, four keyi;; oniy. arranged in two rows 9511, 9512 and wherein the 

alpfo:ibetical letters and number:; arc assi1:,rncxl to said keys according lll principles already 

described. Other symhols and functions (not shown) may ,ilsLi be assigned lu silid keys 

and/or other keys Ht:c.:ording to the pl'incip/c.:s already dc.:scribcd. A user may use his two 

thumbs 9511. 9:514 for typing, • • 

Fig. 95c shows a-; an example, a device 9520 similar lo that of the fig. 9510, wherc.:in its 

input Llllit comprises four keys only arranged in two rows 9521, 9522 located im om.: sidt:: 

of said electronic device, and wherein !he alphabetical letlcr,q, and numhc.:rs an;; assigned 

to said ke.ys according lo principle::s afl·cady descrihcd. Other ,,;ymbols ru1d functions (ut1( 

shown) may also be assigned to suit/ keys and/or other keys accon.liug It) the 11rincipk:s 

already described. A user may use one hand (or two J1ands) for data entry. A nub 9523 

may be p!'ovidecl i.n the center of arrangem~nt of said four keys to ptmni! ualtt c:111,·y 

without lonkin~ al the keypad, 

fig. 95d sliows as un example, a device 95.10 similar to thai of !he fig. 9520, wherein its 

input unit comprist::s four keys arranged in lwo rows 953 I, 9532 located on om: side uf 

said electronic device, and wherein the alphaht:lfoal ktters, and nu111bcrs are assigm.:tl tu 

said keys according to princ.:iplcs already 1.kscribcd. A third row of keys 9533 duplicating 

one of said first rwo rows of keys (in this example, 953 l ), Is positioned at the opposi1e 

end of said electronic: ,.lt:viec 9530. This arrangement of keys permits !he usc.:r lt1 e11Ler 

data with one or two hands at his choice. Other symhols and functions (not shown) may 

.also heussigricd to_suid keys and/or ot11cr kers ac:c:ordiug to the principles already 

~~~ 
•• 

Fig. 95c shows a.~ an example, an ckc!ruui<: Llevice 9;40 designed according tu t11u 

principles desc.:ribccl in this application and .c;imilar to tlle preceding embutli1nent<i with the.: 

different:c.: !hat here an 1::xtcndable/relrm.:lnblc/foldahle display 9541 may he provided 

within said eleclronic device to permit a large display while nee.ded. For c.xample, by 

LL',ing a.r1 organic: light-emitting diode (OJ.ED) display. said elec.:lrnnic device may be 

equippc.:J with a one-piece extendablc displll)'· 

According to one embodiment of' the invc11ti(1n, ns shown in fig, 95f, an ekl:lrunit: tk:vicc 

9550 such U8 lhi:: one descrihed before, may comprisl! t1 printing unit (not shown) 

integrated wilhin it. r~ecaust:: of the design of said c:h~cfronic device (e.g. having 

1ipprn.xirnatcly the width of an A4 papt:r) a prinring/scunning/copyiug unit mny be 

in1i::gratcd within said device. ic>r example, a user may feed a paper 955 l lo priul t1 page. 

Providing a complete solution /'or a mobile computing/ 1.:ommunicatio11 device may be 

extremely usefi.d irt many situalions. for example, a user may draft doc.:LtmL:nts sL1l!h 1H, 11 

i ,.o '-/ 



lct.Li.:r 1:md prinl Lh1.:m irr.um:dialuly, Also for <.:xample. u sale.,man may draft a dt1tnm11,,.•nt 

.~uch a..:; an invoice it1 client's promises ,md print ii for immediate delivery. 

To permit reducing the size of said mobilt.: computing/ communication device and sliU 

be;ing capabk of printing a standard sizt: paper such as an A4 paper, a deviul! 

. correspondiug w the: si:.:::c of half uf sait.l standard size paper may be provided. 

Fig. 95g shows a standard blank document 9560 such as an A4 paper. As shown in 

Fig. 95h, s,tic.l j1aptff may b~ folded in its middle, providing two half foe.es 9561. 9562. As 

shown in fig. 95k said Jblc.lc.:c.1 c.locumenl may be fed into the printing unit of an electronic 

device 9570 such as rhc mobile compulingkommunication device of the invention to 

• print a pagc ofa document such a.s an edited letter, on ils both halffaces 9561, 9562 

providing a .slaruJard si:,,.ec.J printed letter. Th.is will permit rmmufacturing of a small sizec.l · 

inobik ckclronic devic:e being c:apaf.ile of printing a standard size docu1ncn1. 

Circuhtr Keyboard 
According to one embodiment of thi.: invc:nlion, at least part oft.he ki.:ys of a keypad may 

be positioned on said keypad in a 111awwr lo crc1:tlt: a circular form. Vig 96 shows w; an 

example, a kcypatl 9620 comprising six keys 9621-9626 positioned around a centered 

key %27. Said centered lwy 9627 may be physically diflcrcnt thun said other six keys.• 

for example, said key 9627 may he bigger than t11c ot11er keys, or it may be have a nub 

on it. Alphabetical lcl!t:rs having QWEln'Y configuration may he dit.iributcd among said 

keys. A space character may be irnsignetl lo the key 9627 situated in lhe center. Of course 

Haid keys 111.¼Y also comprise other symhols such as numbcrs, punc:Lualinn marks, 

func:lions, etc as described earlier ir1 this application and the applications he fi~re. The 

advantage of this kintf (e.g. circular) of key arrangt:mcnt cm a keypfld is that, by 

recognizing said ccntcn.:d, key hy toud1i11g it, t1 usi.:r may type on said keys without• • 

looking 1:11 the.: keypad. • • 

A Wrist Commuuicution Device 
The data entry system of the invention may permit to create small electronic devices wilh 

eapability of complete. quick ciata entry. One of the promising r uture telecommunication 

devices is a wrist conrnnmication device.:. Many efforts have been provided to create a 

workablt.: wrist communicarion/organizcr device. The rmtjor problem of such device is 

wurk11hlc relativt'ly quick data entry system. Some 1111rnufocturt:rs have provided 

prototypes 11f wrist phones using vufoc/spcech recognition technology for data entry. 01' 

course, hare.I ware and softv.·ru·e limitation of sud, devices provide:.: poor data entry rCSlllls. 

TI1e clalrl entry syslem of tl1e invention combined with use of' few ke)'s as described in 1his 

applicatiorl anc.l !he: upplic:ation.~ tiled l)di.1rc by this inventor may mwlve this problem 

and permit quick dma crllry on very small devices. fig, 96a shows as an example, a wrist 

electronic c.levic:e %00 comprising kw kt·ys (e.g. in this cxamplc, four keys arrangcc.l in 

two rows 960 I, 9602) wherein symbols such as ulphaheticlll letters. numbers, punc.tuatio[l 

marks, ere., arc assigned to suid keys a econ.ling lo the principles of the data tmlry sysrem 

of this irJVL:nliun, Said ele<.:lronic device also comprises a data entry sysll!m o/' the 

invention using al least suid keys. Said keys may be of any kind such as rt!sembling tn lhc 

regular keys of a mobile phone, or being touch-sensitive. Touch sensitive keys may 



permit touch-typing with two .fingers %03, 9604 of one hand./\ tlisplay unit 9505 muy 

alsci be provided for viewing the dat:a entered, tk dnta received, etc. A watc.h unit 9606 

m,1y also he: assembled with suic.l wrist device. Said wrist device may also comprise other 

buttonli such as 9607. 9608 for func:lions sud1 as st:nd/cnd, etc .. It must he noted that for 

faster data entry, a user my remove the wrist device from his wtisl and use tJ1e thumbs ol' 

both fingers, eac;h for pn.:ssjng tho keys of <mt: row nf keys. 

it is unckrstood that other number of keys (e.g. 6 keys as dest:ribc:d before) u.ml other key 

arrangements (t:.g. suc::h as the circular key ammgcment c.!1.:scribcd before) .may he 

co1i1,idcn:c.l. 

It is also understood that other kinds of cksigns Jhr a wrisl ctin11m111ication/orgtrni1.c1·. 

device may ht: considered, For exampk, as shown in Fig. 9711, a Hip .;.over purtinn 970 I 

may be provided with a wrist device 9700. Suid device 9700 may for example, comprise."l 

most of the keys 9703 used for data entry, and said flip cover 9701 may cum prise: a 

display uni( 9702 (or vise versa). As shovm in Pig. 97b, on the other sit.It: of snid flip. 

cover, a cJispJay unit 1:)711 of a watch uni I muy be installed. In t:los1.:d position . .snid wri!l( 

device may resc:rnble, and be used as, a wristWal<:h. 

Tl is under:-;Lood that !he wrist devices sbo,v11 and de.;cribcd here abuvt: are shown only as 

examples. OtJ1er types ol'wrist devices may be considered with Liu.; pJ'ei:;s and speak data 

entry systc.m of the invenLion requiring lhe LL<;C of only few key:1, for example, as sh()wn • 

in fig. 98a, a wrist communication device 9800 <:omprising Lhc: tlut!'l i;:ntry system of th~ 

invention using few numbers of keys 980.,, may be dctachabely-at1t1ched-t()/integralt:d­

with the bmcelt:t 9801 of a wntch unit 980'.!. Fig. 98h shows a wrist device 98 JO :.;i111ilar 

to Lhc one 9800 of the fig. 98a wit11 tl1e cliffcrencl:l that here Lht: disµltty unit 981 I a.nu thi.: 

dalu entry keys 9812 arc sepurated and located on a flip cover 981 J and the Jc vice rnai11 

body 9814, rcspectivdy (or vise versa); 

• i\s mentioned, lhc: data entry"system of the invention may be iuregratcd within ckvi1,;cs 

having few numbers of hys. A Pl)A is an elec.:lronic orgunizerthaL LL~Lltt11y use/la 

lland\.\-Titing recognition system or miniatunzc::tl virtual QWERTY keyboard wht.!n.:in lll>Lh 

methods hove major shortcoming providing slow and fru.(jtrating data cntry pmccdun: .. 

Usually most PDA dcvices contain at leai;t four keys. 'fhc data entry :.ystetn of the 

invention may use said keys according to pl'jnciplcs described before, to provide a qukk 

and uc.:curate dalu entry for P DA devices. Other devices suc::h as Tablet PCs may also use 

data entry system oflhe invcnlitm. 

Movement-Tracking for Data E!lt!'}'. 

Dividing ll group of symbols such as alphabctkill lt:llt:rs, mirnbers, .pum.:tuation mtuks, 

functions, etc., in Jew sub-groups and using them with t.he press and :;peak systt:m ofthe 

invention nmy permit the elimination of u.~e of bullw11)rcssi11g action by, cvu11tu11l1y, 

repladng it with other user's bdrnvior rcvugnirion system:;; such as n.:(;ligni7.ing his 

movements. Said movemcnts may be the rnove;·mt:nts of for t;,X,Hnplc:1 flngc.:rs, c-ycii. li.w~, 

etu., of a user. This may be greally bcncticial for user's havi11g Jimitt:d rm,t.ur· ability, or 111 

t:TlVironmenLo:; requiring more discrete data t:ntry ::;yt.tc::111 • 

. , .,,.· 



Accxm.ling to one cmhoc.limenl of the invention, a!1d by referrfog to fig. 93c as an 

example, LI user may move his cyl.'.s (or his foce, in case of face ti-ac.king systelll, or h.is 

fmgcrs in case of finger tracking system) to the uppcr right sit.le:: and say "Y" for entering 

said teller. Same movement without 1-peaking mi·IY be Assigned to for example, the 

punc.:tuulion murk •·." 9JJ5. To enlt::'r the letter "1/'1 the user m11y move his eyes towards 

lower lefl. side and say ··S". By using only lew c,:le;irly/easily recognizing movements or ti 
user assigned to few .~ub-grnup ol'symhols combined a featul'e (oft11c data i..:nlry systl.'.rn. 

of the invention) ,,;uc.:h as spe.aking ,t desired symbol, rhe d.'ltfl entry system of the 

invention will provide quick and aticuntlc data entry \.Vithnut requiring ha.r·dwan.: {c.g. 

buttons). • • 

It is understood that as described in previous applications instead of keys other objc(.':t:; 

such a.)! u st:.nsitivt: kt;yp11tl or ust:.r's lingm may ht: w.t·<l /hr assigning 1.-illid subgroups of 

symbols lo them. For example, for c::ntcring a desired symbol, a user may tap hi::; finger • 

(lo which saic.l symlml i,,; mmigned) on 11 desk unc.l speak said letter assigned to sajd finger 

(movemtml). Also insle.ud of voic:e/speech of the user othel' user's behavior and bchavinr 

rc:cognition systems such as lip reading systems may he used. 

One of the major problems for the ut-lea.st-part-of-a-word level (e.g. syllablc-lcvel) c.lata 

entry or the invention is that if there is an outside noi.<;e and the speech of said part-of~thc­

word ends with a vowel, thc system may misrccognize imid .~peecl1 and provide au uulput 

usually com::sponc.ling Lo the ht'.ginning of the desired p(>rtkm but ending with a constant. 

for example. if a user says "mo" (while pressing 1he key corresponding to the letter ·•m''), 

!ht: syslcm may provide an output sut:h u.~ "mall". To elimin1Jte this problem some 

.cm.:lhuds may b~ applit:tl wilh th1.: c.lat1.1 cnlry syslcm of thc invention, 

According lo om: cmbodirne!'Jl.ol' the:: invention, a.~ proposed in previously, word/po11iori~ 

of-a-word ending wilh a vowd pronuncialion may he grouped with the portion!> having 

similar beginning pl'Onunciution blll t:nding with u cnmmnanL After said portions arc 

entered, the dictionary comparison and phrase structi11'e wili decided what ,,..·as is ,ksirc<l 

portion to be inpulled. • 

J\ccordirtg to one embodiment of the invention, a kl:ypad wherein the alphabe.tk.:il lcttcrs 

1uc am111ged 011 for example. two columns ofkcys may be used for the ut-least-part-nf-a­

word level (e.g. 1,yllable-level) data entry system of the invention. 

Fig. 99 shows as an example, a h:ypac.l 9900 wherein the alphabelicill letters arc arranged 

or1 two columns o/'kc:ys 9901 and 9902. Said arrangement focales letters/phonemes 

having c.:loscd pronunciation on di/forcnt keys. Said arrangement also reminds a 

QWERTY urmngerm.:nt with sorm: rnotlilkations. In this example, the middle column 

does nor c:onu1i.n lcrrcr cha1·acrcrs. Diftcrcm methods of at-least-part-of-a-word level (ei 

syllable-level) data entry srstem of I.he invention as described r.arlicr may use saitl type oJ' 

keypad c.ir other keypads such as I.hose shown in previous figs. having few keys, suc;h Lhe 

figs. 9Ja to 9.ld. 
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. As described carlie1·, according to one cmbodimellt of the invention, if a word/portiou-ol~ 
a-word ends with a vowel, a user may press a key o/'said keypad con-esponding to the 
hegirming pho11c.:me/lcHer of said word/portion-ot:u-word and s11eak said word/pal't-of-a­
word, for entering iL If necessary, for providing morl: information abClut said portion, u 
user ma_y press additional keys cmTe.sponding to at least part u/'tbc letters co11stitU1ing 
1:aid portion. For example, if said word/part-oJ:u-worcl ends with a consonant phoneme, 
ihe us1.:r may press an atlditiorml key corresponding ro said consonunt. 

To permit the sy.ste1i1 to disrirlguish hetwcl:n a hy press con-esponding lo the beginning 
phoneme of u word/portiim~ot:u~worc.l and a key press cnt'!'esponding to for example. the• 
last pJwnemc of saicl word/porlion-oJ:a-wor<l: different metllocls such as the ones • • • 
described hereafter, may be provided, 

Accurtling to nrn: cmhodiment of the invention, wkn a user jJrc:-ises a first key 
correspondi.tlg lo tJic beginning plwnemc/lettcr of a word/portion-of-a-word while 
speaking it, lie mily keep saic.l key rre!>scd, ,.md press at least an adc..litio!lal key 
corresponding to another lcllt:r (preferably !he last consonant) of said worc.1/portion-of-u-
word. • 

Tf saic.l unotJ1er letlcr is located O!l a :mmc beginning k.cy, ihe user may double-press said 
key wl1ile speaking said word/part-of-a-won.I . 

.Fig. 9()11 shnws a keypad 9910 whl:'rein alphabctic:al cJmmctcrs (~hown in uppercase) arc 
arranged nn two colurnus ofits kcys 991 l~ 9912. Each of said keys conu1i.11ing said 
alphabetical c!rnraclers al.so contains the alphabetical characters (shown in lowercase). 
assigned to the opposite key of tl1c same row. When ,1 user attempts to enter a word/purl- . 
of-a-won/, he presses the ki:y c:orrcsponding 1<1 the beginning character/phoneme of said 
word/part-of'..a-wortl printed in uppercase letter and speaks said word/part-01:a-wortl. Jf 
!laid u.scr de11ircs 10 pmvide more infom1_atic~n such as ptcssing a key comi1:pout1ing to an 
ac.lditional letli:r o/' said word/part-ol'-,M~ord. (while keeping said first key prcssus) saitl 
user may pn;ss a key situated on the opposite column corresponding to sai~ additional 
lcttcl' (prinh.:c.l in uppurc:ase or lowercase 1111 a key of .saitl opposite column) of .said 
word/parl-uf-a-worc.l. For example, if a user desires to enter tl1c word "fund", he first 
presses the key 9913 and says said word, und (while keeping saicl key 9913, pressed) said 
user presse:..; c.:onsecutivcly, for cx1.1mpJc. twn additinnaI keys 99 J4 and 9915 
corresponding lu the consonants "n". and "ct··. 

Fig. 99h shows a kc:ypad 9()20 similar lo the keypad of the fig. 99b with the dilforencL' 
thal, here lwo c.:olunms 9921, 9922 arc assigm~d Lo the lc!lers/phcmemcs corresponding to 
a beginning phonewt: o/'a WOJ'd/part-of-a-word, and tUl additional column 9923 is usctl lo· 

Jmwic.lc. more in/'or,nation about said worc.1/part-of'..u-worc..1 by pressing at least a key 
corresponding to at least a lerrcr other than the bcginn ing le!ler o/' said word/part-of-a• 
word, This may pc1111it data entry using OJle hand only. For cxarnpl~, if a ust:r desires to 
enter the wore.I "fund", he fil'st presses lht! key 992'4arn1 says said worc.1, and (ali.er 
rckasing said key 99 :l-~ said ust:r prcss~1;, (.:Om;cc.:utivcly, For example, two additional 
keys 99 2.pand 991.-' rnrrespon<ling to the consonants ··n". anc.l "d". 



I 
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As mentioned before, the word/portion·qf-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 u.seful 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 infonn 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, 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 to, for example, the entry of a next 

word/portion-of-a word, a punctuation mark, a function such as "enter,,, etc. 

Also> According to said principles described earlier in this application, 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 ponion-of-a-words (e.g. tion", "ing", "sion", "ment", "ship'\ "ed", etc.) 

and/or limited nwnber of frequently used words (e.g. "the", "and'', 11will", etc.,) to provide 

a quick and accurate data entry system requiring small i:II1lount of memory and low 

processing power. Said limited nu:r:nber 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 thls 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". To do so, for example by using the keypad of the figute 93c, said user 

may first say "p" and press (ahnost simultaneously) the corresponding key 9330. He, then, 

may say "o" and press (almost" simultaneou.sly) the corresponding key 9333. Then, said 

user may say "r" and press (almost simultaneously) the corresponding key 9330. And 

fmally, 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 portion-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 woi-ds 

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/rnulti-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
rnode/multi-section button l 0000 (e.g. resembling to a multi/mode button used in many 
electronic games, cellular phones, remote controllers of TVs, etc.) wherein five sections 
l 0001-10005 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. • 
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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. 10 I, shows an electronic device IO 100 comprising keys 10 I 02, 

10103 (in this example, bi-directional keys) for entering text and corresponding 

functions, and additional rows of buttons IO 104, 10105 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 IO 106, 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 exan1ple, 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. I 02 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 cursor several characters left, said user may press the key 

1020 I while saying ''left" and keep said key pressed. The cursor may keep moving left 

until the user releases said key 10201. To move said cursor 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 cursor 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 10203 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 conesponding to said few keys) 10301, 10307,10308,10309 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 I 0304 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 conesponding electronic device. Fig. l 03c, shows a standalone keypad 

l 0310 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 

shovm). 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 example, 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 c01Tespo11ding 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 pem1its 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 permitting 
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-unit 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 I 03h 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 c01mected wirelessly or be wires 10352 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 10351 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 
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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 pem1it 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. I 03j shows a traditional earbut 
103 70 used by a user. The earbut may comprise a speaker 103 71, a microphone I 03 72 
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. 



Sweepin_g procedw-es Combined with the Data Entry System of the Invention 
As mentioned before, the data en~ system of the invention may use any ldnd of objects such_ ~s few keys, one or more multi-mode (e.g. multi-directional) keys, one or more 
sensitive p~ds, user's finge~~' etc. Als~ as mentioned, said objects such as said keys may be of an~ kmd such as trad1t1onal mobile-phone-type keys, touch-sensitive keys, keys respondi_ng to two or more levels of pressure on them (e.g. touch level and more pressw-e level), virtual keys combined with optical recognition, etc. 

As mentioned ?efore, when entering a portion of a word according to the data entry 
systems of the mvention, for bett~r recognition, in addition to providing infonnation ( e.g. key press and speech) correspond1..ng to a first character/phoneme of said portion a user may provide additional infonnation corresponding to more characters such as th~ last character(s), and/or middle character(s) of said portion. 

According to one embodiment of the invention, as shown in Fig. 104, a touch sensitive surface/pad l 0400 having few predefined zones/keys such as the zones/keys 10401-10404 may be provided and work with the data entry system of the invention. To each of said zones/keys a group of symbols according to the data entry systems of the invention may be assigned. The purpose of this embodiment is to enhance the word/portion-of-a­word (e.g. including the character~by-character) data/text entry system of the invention. According to this embodiment, to provide a single character data entry, a user may single/double press a corresponding zone/key combined-with/without speech (according to the data entry systems of the invention, as described before). To enter a word/portion­of-a-word having at least two characters, while speaking said word/portion-of-a-word, the user may sweep, for example, his fmger or a pen, over at least one of the zones/keys of said surface, relating to at least one of the letters of said word/portion-of-a-word. The sweeping procedure may, preferably, start from the zone corresponding to the first character of said word/portion-of-a-word, and also preferably1 end at a zone 
corresponding to the last character of said word/portion-of-a-word, while eventually, (e.g. for helping easier recognition) passing over the zones corresponding to one or more middle character of said word/portion-of-a-word. The entry of information corresponding to said word/portion-of-a-word may end when said user removes (e.g. lifts) said finger (o.r said object) from said surface/sensitive pad. It is understood that the speech of the user may end before said corresponding sweeping action ends, but the system may 

consider said whole corresponding sweeping action. 

According to another embodiment of the invention, for entering a word/part-of-a-word, while speaking it, a user may sweep his finger over the zones/keys (if more then one consecutive characters are represented by a same zone/key, accordingly, sweeping in several different directions on said same zone/key) corresponding to all of the letters of a said word/partNof-the-word to be entered. With reference to the fig. 104a, for example, to enter the word/portion-of-a-word, "for", while saying it, a user may sweep his, for example finger or a pen, over the zones/keys 10422, 10424, and 10421, corresponding to the letters "f", "o", and "r", respectively (demonstrated by the multi-directional arrow 10425). The user, then, may lift his finger from said surface (e.g. sensitive pad) informing 



the system of ending the entry of the infonnation corresponding to said word/portion-of~ a-word. 

According to another embodiment of the invention, for quicker interaction, to enter a word a user may sweep his finger over the zones corresponding to some of the letters of said word/part-of-a-word to be entered. With reference to the fig. 104b, for ex:ample, to enter the word/portion-of-a-word, "for'\ while saying it a user may sweep his, for example finger or a pen, over the zones I 0412, 10411 (demonstrated by the arrow 10415) starting from the zone 10412 (e.g. corresponding to the letter "f") and ending at the zone l 0411 ( e.g. corresponding to the letter "r") without passing over the zone 10414 corresponding to the letter "o". 

The advantage of a sweeping procedure on a sensitive pad over pressing/releasing action of conventional non-sensitive keys (e.g. keys of a conventional telephone keypad) is that when using the sweeping procedure, a user may lifts his finger from said sensitive surface only after finishing sweeping over the zones/keys corresponding to several ( or all) of the letters of a word-part-of~a-word. Even if the user ends the speech of said portion before the end of the corresponding sweeping action, the system considers the entire corresponding sweeping action (e.g. from the time the user first touches a first zone/key of said surface till the time the user lifts his finger from said surface). Touching/sweeping and lifting the finger from said surface may also inform the system of the start point and endpoint of a corresponding speech (e.g. said speech is preferably approximately -within said time limits. 

In conclusion, according to one embodiment of the invention, a trajectory of a sweeping interaction (e.g. corresponding to the words having at least two characters) with a surface having a predefined number of zones/keys responding to said interaction may comprise the following points wherein each of said points couespond to a letter of said word/part• of-a-word: 
l) Starting point, corresponding to the first character of a word/part-of-a-word 2) Sweeping direction changing points (e.g. not obligatory, does not exist for the words having two characters only), usually corresponding to a middle character (if there exist any) of said word/part•of-a-word 3) Ending point corresponding to an additional character (preferably, the last (preferably, pronounceable)) of said word/part-of-a-word Fig. 105 shows as an example, a trajectory of a sweeping action 10505 corresponding to the word "bring", on a surface 10500 having four zones/keys 10501-10504. The starting point 10506 informs the system that the first letter of said word is located on the zone/key I 0503. The other three points/angles 10507-10509 corresponding to the change of direction in the sweeping action, inform the system that said word comprises at least three more letters represented by the one of the characters assigned to the zones 10501, 10504, and 10502. Preferably, the order of said letters in said word (e.g. "bring, in this example) corresponds to the order of said trajectory points. It is understood that said angles corresponding to the change of direction may be less accentuated and have formed such as a curved form. Fig. 105a shows as an example, a sweeping trajectory (shown by the arrow l 0514 having a curved angle 10515) corresponding to the word "time". In this 
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example, the sweeping action has been provided according to the letters "t" (e.g. 
presented by the key/zone I 0511), "i'\ (e.g. presented by the key/zone 10512) and "mu 
(e.g. presented by the key/zone 10513). It is understood that the user speaks s~d word (e.g. "time'\ in this example) while sweeping. 

The tap~in~ and/or sweeping data entry system of the invention will significantly reduce 
the amb~~ty between a letter~~ the words starting with said letter and having a similar pronunc1at1on. Based on the pnnc1ples just described, for example, to enter the letter "b" and the words/part-of-a-words, "be" and "bee", the following procedures may be 1 

' considered: 
- to enter tl1e letter "b", as shown in fig. l 06a, a user, as usual, may single 

press/touch (without sweeping) a sensitive ione/key (e.g. the zone/key I 0601 
in this example) corresponding to the letter "b" while pronouncing said letter. 

- to enter the word/part-of-a-word, "be'', as shown in fig. 106b and described 
earlier, while pronouncing said word/part-of-a-word, a user may sweep on the 
sensitive surface 10610 starting from the zone I 0611 corresponding to the 
letter "b" and passing/ending at the zone 10612, corresponding to the letter 
"e" (e.g. or the corresponding phoneme that the letter ''e" represents. The 
arrow 10613 demonstrates the corresponding sweeping path/trajectory. 

- to enter the word/part-of-a-word "bee", as shown in fig. 106c and described 
earlier, while pronouncing said word/part-of-a-word, a user may sweep on the 
sensitive surface 10620 starting from the zone 10621 corresponding to the 
letter "b'', passing/sweeping on the zone I 0622, corresponding to the (e.g. 
first) letter "e" or the corresponding phoneme that the .letter ''e" r:epresents, 
and changing sweeping direction on the same zone 10622, corresponding to 
the (e.g. second) letter "e" or the corresponding phoneme that the letter "e" 
represents. Change of direction on a same zone/key may ioform the system 
that at least two letters of said word/part-of-a-word are located-on/assigned-to 
said zone/key and are located after the letter corresponding to the previous 
zone/key in said word/part-of-a-word. The arrow 10623 demonstrates the 
corresponding sweeping path. • 

It must be noted that, as shown, each change in sweeping direction may correspond to an 
additional corresponding letter in a word. While sweeping from one zone to another, there user may pass over a zone that he is not intending to. The system may not consider 
said passage if, for example, either the passage trace is not substantial (e.g. see the 
sweeping trace l 0624 in the zone/key 10625 of the fig. l 06c ), and/or there has been no 
angles (e.g. no change of direction) in said zone, etc. Also to reduce and/or eliminate the 
confusability, a traversing (e.g. neutral) zone such as the zone l 0626 may be considered. 

As mentioned before, the character by character data entry system of the invention and 
the word/portion-of-a-word by word/portion-of-a-word data entry system of the invention 
may be combined. For example, to write a word such as "stop", a user may enter it in two portions "s" and "top". To enter the letter "s", the user may (single) touch/press, the 
zone/key corresponding to the letter "s" while pronouncing said letter. Then, to enter the 
po1iion "top", while pronouncing said portion, the user may sweep (e.g. drag), for 



example, his finger over the corresponding ~ones/keys according t~ principles of the sweeping procedure of the invention as described. 

To reduce or eliminate the ambiguity of an accidental contact with a zone/key of a sensitive surface, in addition to touch sensitive feature another feature such as a click/heavier-pressure system (such as the system provided with the keys of a conventional mobile phone keypad) may be provided with each zone/key. In this case, for example, to enter a single symbol (e.g. according to the character by character data entry system of the invention) rather than a slight touching, the user may more strongly press a corresponding zone/key to enter said symbol. To proceed to the word/part-of-a-word by word/part-of-a-word data entry system of the invention, the user may use the sweeping procedures as described earlier, by sweeping, for example, his finger, slightly (e.g. using slight pressure) over the corresponding zones/keys. 

If a word/part-of-a-word contains letters represented on a single zone/key, while speaking said word/part-of-a-word, a user may sweep, for example, his finger over said zone/key, in several consecutive different directions (e.g. at least one direction, and at most the number of directions equivalent to the number ofletters (n) constituting said word/part­of-a-word, minus one (e.g., n-1 directions)). For example, to enter the word, "you", as show in fig. 107a, a user may sweep his finger once (e.g. preferably, in a single straighValmost straight direction 10702) on the zone/key 10701 to inform the system that at least two letters of said word/part-of+word are assigned to said zone/key (according to one embodiment of the invention, entering a single character is represented by a tap over said zone/key). To enter the same word by providing more information to the system, as shown in fig. 107b, said user may sweep, for example, his finger, in two consecutive different directions 10712, 10713 (e.g. two straight/almost straight direction) on the zone/key 10711 corresponding to at least three letters (e.g. in this example, all of the letters constituting the word ''you") of said a word/part-of-a-word, without removing (e.g. lifting) his finger from said zone/key. 

As mentioned, to enter a word/part-of-a-word, a user may speak said word/partMof-a-word and sweep an object such as his finger over at least part of the zones/keys representing the corresponding symbols (e.g. letters) of word/part-of-a-word. According to one embodiment oft.he invention, preferably, the user may sweep over the zone(s)/key(s) representing the first letter, at least one of the middle letters (e.g. if exist any), and the last letter of said word/part-of-a-word. Preferably, the last letter considered to be swap may be the last letter corresponding to the last pronounceable phoneme in a word/part-of-a­word. For example, the last letter to be swap of the word, "write", may be considered as the letter "t'' (e.g. pronounceable) rather than the letter "e" (e.g. in this example, the letter "e" is not pronounced). It is understood that if desired, the user may sweep according to both letters "t" and ''e". 

According to another example, a user may sweep according to the first letter of a word/part-of-a-word and at teast one of the remaining consonants of said word/part-of-a­word. For example, to enter the word "force", the user may sweep according to the letters "f', "r', and "c", 

/11 



To enter a word in at least two portions, according to one embodiment of the invention, the user first sweeps (for example, by using his finger) on the zones/keys according to the first portion while speaking said portion. He then, may lift (e.g. remove) his finger from the sensitive surface to inform the system that the entry of said (e.g. in this example, first) potion has ended. The user then proceeds to entering the next portion (and so on) according to the same principles. At the end of the word, the user may provide an action such as pressing/touching a space key. 

To enter a word in at least two portions, according to another embodiment of the invention, the user first sweeps (for example, by using his finger) on the zones/keys according to the first portion while speaking it, He then, (without lifting/removing his finger from the sensitive surface) proceeds to entering the next portion (and so on) according to the same principles. At the end of the word, the user may lift (e.g. remove) his finger from the sensitive surface to inform the system that the entry of said whole word has ended. The user, then, may provide an action such as pressing/touching a space key. In this embodiment, as described, lifting the finger from the writing surface may correspond to the end of the entry of an entire word. Accordingly, a space character may automatically be provided before/after said word. 

It is understood that, preferably, the order of sweeping zones/keys and, if necessary, different directions within said zones/keys may correspond to the order of the location of the corresponding letters in the corresponding word/part-of•a-word (e.g. from left to right, from right to left, from up to down, etc.). For example, while entering a word/portion-of-a-word in English language, a user may sweep on the zones/keys corresponding and/or according to the letters situated from left to right in said word/portion-of-a•word. In another example, while entering a word/portion-of-a-word in for example, Arabic or Hebrew language, a user may sweep on the zones/keys corresponding and/or according to the letters situated from right to left in said word/portion-of-a-word. As mentioned and demonstrated before, it is understood that a user may sweep zones (and direction) either according/corresponding to all of the letters of said word/portion•of-a-word or according/corresponding to some of the letters of said word/portion•of-a-word. 

As mentioned before, part or all of the systems, methods, features, etc. described in this patent application and the patent application filed before by this inventor may be combined to provide different embodiments/products. For example, after entering a word portion by portion ( e.g. by using the sweeping data entry of the invention), as described previously, to each entry of a portion, more than one related chain of letters may be selected by the system. In this case, as previously described, different assembly of said selections .may be provided and compared to the words of a dictionary of words. If said assemblies correspond to more than one word of said dictionary then they may be presented to the user according to their frequency of use starting from the .most frequent word to the least frequent word. This matter have been described in detail, previously. 



The ?-Utom~tic spacing p~ocedures of the invention may also be applied to the data. entry systems usmg the sweeping methods of the invention. 

As de_scribe~ before, different automatic spacing procedures may be considered and co~bmed_with the dat~ entry systems of the invention. According to one embodiment of the 1~vent1on (as ?e~cnbed before) each word/portion-of-a-word may have special spacmg charactenstzcs such as the ones described hereunder: 

- a portion-of-a-word may be of a kind to, preferably as default be attached to the pr~vious word/potion-of-a-word (Examples, "ing'', "ment'\ ''tion", etc). • a portion-of-a-word may be of a kind, to preferably, be attached to the previous word/potion-of-a-~ord and ma~ also require the ne:x:t word/portion­of-a-word to be attached to 1t (e.g. "ma" m the word "information'') - a portion-of-a-word may be an independently meaningful word that may not be attached to the previous word/potion-of-a-word As default, a space character before or after said word may automatically be provided, unless , for example, the user or the phrase context require it to be attached to said previous/next word/potion-of-a-word (e.g. "for", ''less"). • single characters such as the letters, digits, punctuation marks, may be considered to be (e.g. as default) automatically attached to the previous/next word/potion-of-a-word, unless otherwise decided. 

According to one embodiment of the invention, based on the character~by-character data entry systems of the invention, the entry of a single character such as a letter may be assigned to pressing/tapping a corresponding zone/key of a the touch-sensitive surface combined with/without speech, and a word/portion-of-a-word entry may be assigned to speaking said word/portion-of-a-word while providing a single-direction sweeping action (e.g. almost straight direction) on a zone/key to which the beginning character of said word is assigned. For example, to enter the letter "z", while pronouncing said letter, a user may press/touch (without sweeping) a key to which said letter "z" is assigned. To enter the word/portion-of-a-word "zoo", while pronouncing said word/portion~of-a-word, a user rnay sweep a zone/key to which said letter "z" (e.g. corresponding to the beginning letter of the word "zoo") is assigned. This may permit to the system easily understand the user intention of either a character entry procedure or a word/portion-of-a-word entry • procedure. 

The described and/or shown, the data entry systems of the invention may provide many embodiments based on the principles described in patent applications filed by this inventor. Based on said principles and according to different embodiments of the invention, for examples, different keypads having different number of keys, and/or different key maps (e.g. different arrangement of symbols on a keypad) may be considered. An electronic device may comprise more than one of said embodiments which may require some of said different keypads and/or different key maps. To permit providing said keypads and/or key maps within a same electronic device, physical and/or virtual keypads and/or key maps may be provided. 



According to one embodiment of the invention, different keypads and/or key maps according to a current embodiment of the invention on an electronic device, may automatically, be provided on the display unit of said electronic device. A user, according to, for example, the needs or his preference may select an embodiment from a group of different embodiment existing within said electronic device. For this, a means such as a mode (e.g.) may be provided within said electronic device which may be used by said user for selecting one of said embodiments and accordingly a corresponding keypads and/or key-map. 

According to another embodiment, for example, instead ofusing the display unit of an electronic device for printing a keypad and/or a key-map, the keys of a keypad of said device (for example, if said electronic device is a telephone, the keys of its keypad) niay be used to display different key maps on at lest some of the keys of said keypad, For this purpose, said keys of said keypad may comprise electronically modifiable printing keycaps. 

Still, according to another embodiment and by referring to the previous embodiment, instead of using a keypad having electronically modifiable printing keycaps, different har:d key maps according to corresponding data entry embodiments may be provided and delivered with said electronic device. Fig. 108, shows as an example, an exchangeable (e.g. front) cover 10800 of a mobile phone, having a number of hollow holes (e.g. such a:s the hole 10801) corresponding to a physical keycap (usually made in rubber material by the manufacturers of the mobile phones) . With said mobile phone and the exchangeable cover, also different replaceable hard (e.g. physical) key maps (e.g. such as the key maps l 0811-10813) corresponding to the relating embodiments of the invention, may be provided. After selecting a desired embodiment of the date entry system, a user may, manually, replace a corresponding key map within said cover (and said phone) 
lt is understood that instead of a single pad having different predefined zones, different predefined pads, touch and/or press-sensitive-keys, etc., corresponding to each of said zones may be provided. Also fingers of a user may be used to assign said groups of symbols and said sweeping movements to said fingers combined with touch sensitive surface(s) or any other finger recognition systems (such as optical reading) as described in this application and the applications filed before. It must be noted that for example, any kind of technology and interaction such as two levels of pressure may be used inste.ad of the sweeping data entry method of the invention, to provide the same results. Also any kind and number of objects such as keys may be used. These matters have already been described in this patent application, and previous patent applications filed by this inventor. 

According to one embodiment of the invention, instead ofto few keys, the symbols and configuration of them (e.g. as described in different applications) may be assigned to other objects such as few fingers of a user and the user's manipulations of said fingers. Said fingers of said user may replace the keys of a keypad and said movernents of said fingers may replace different modes such as single and/or double press, sweeping procedure, etc. Said fingers and said manipulations of said finger may be used with the 



user's behaviors such as voice and/or lip movements. Different recognition system for recognizing said objects (e.g. fingers, portions of fingers, fingerprint recognition systems, scanning systems, optical systems, etc.) and different recognition system for recognizing said behaviors (e.g. voice and/or lip recognition systems) may be used to provide the different embodiments of the invention as described before and may be described later. 
According to one embodiment of the invention and by referring to the embodiment of the system using four keys for data entry, instead of four keys, for finger of a user may be used to assign the symbols which were assigned to said keys. Also, for example, a means such as an optically recognition system and/or a sensitive surface may be user for recognizing the interactions/movements of said fingers. For example, to enter the letter "to'', a user may tap (e.g. single tap) one of his fingers to which the letter "t" is assigned on a sunace while pronouncing said letter. Still based on the data entry systems of the invention, an additional recognition means such as a voice recognition system may be used for recognizing the user's speech and helping the system to provide an accurate output. 

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. 



Thus, whik !here Jrnve h~c::n shown anti tk:;t:rib~d arid poiMcd out ftJi1darnenwl • 

newel fbAtures iif the invention as applied 10 alternative cnibodim:enls !h~~cof, it will be • 

• • 
• • ' 

. , 
i 

underslonj !ru;it various omissions ;md subs1i1utio11S 11nd c:h~ngt:s in ll1c form and dt:ll.1i1s 

CJ( (he: discfos(:d invl:!ntion may he n~udc by rliose ski Ike.! i~, llH: ari withou[ d~parting fro111 

the spiriL of the invention. T! is tl1c intention, tht:rdurc, h1 he limited t1rl.1.y as indit:ale<l by 

ihe scope of the c:luirns appende<l hdcto.1t is 10 he understood th11t Lhe druwirigs t-11·c not 

necessarily drawn to scale, hut tlrnr tney_ ,1n; nir.:rciy c:oncepluul in nalu~~. for example, 

tlie fea!urr.:s dcscl'ibecl _in.ihis appJic.:1;tion and the applicali(ms lilt:tl bduri;- may apply lo 

al/ Mt11c embodiments oftlie invention. Also an emhodimcnt of the invention may fn: 

function separa!r.::ly or iT may func:tion combined.with um: or more other emhodimcms of 

the i~venli<;ri. Also, for ~xurnplc, if rhe s,vslt:m c:umprises enough memory and 

pmt:e.'ming capabi/itie1;_. u phrase recognition S)'b'll.lill may he used to select one of said 

Helectcd word nccordin~ to tl1e correspum.ling phrase con1e::xl. . 

. ...:~--:-:1:. 
··.,, .. 



\ 

\ 
' 



( .. . 

.;. ........... . 

• •• • ♦.,: 

•··. ·. 



·o ( 
. : :.'1:J'\ • tC( " 

-------.---;-___ -.-.-_-: __,\- r·"·. Hi, 

• See you on 09/3//02, at3:2Sp.m. 
Any ques{ions ? 

Ca// me at: 

fb J·-

• ' 
f . ; 

,• 
'• 

.. r. ..... -. 
. . ' ,, 



. . 

\' 
I . : 

f :· 

..... 



I • • 

• . . . 

. . 

. ·, . . . 

. ·',· •• • . . ' .. 
.. . . 

,. 

, : I. 

. . . . 
..• ' ' 



• • ' 1M.<1if-iil));~1~W,i~~'t4fflf~tiil&t~ . , , • . ( 

' I 

you on 09131102, at 3:25 p.m. A.nyquestions ? • 
Calf me at: 

_(5/6),773-3070 

.. 
' " .·., . 

' 



•• ·Hi , 
See. you on 09/J l/Q-2-;--a-t-:J-:2· p.m. Any questions ? 

Call me al: 

(5 I 6) 773-3070 

' ....... 

. . ·., •, 



·­. ·-

( 
j 

3/W •• _,_'_~·=~--:---------.J 

I Eril 

Rrrc:z/a-fJr: rhi.rr;;d 

J:J'l!!bol • 
{Fret~ 

hy) . 

,. ,. 

.. ........ .. 



I I ' 
~ 

Grv 
1~1r 

. v . ,. ... 
0 ~ 

-: 

alt" { 
)1:lJ C 

~or' 

1 
: I 

~ 
rq,¢ ~CJ., 

+ tl 

,.::,. Sf o• i¾ () .Bk. 

.,,., . ,1 ~ 1 ' 

J •• 

4.. 

C'(.tl 

• I 

•,,' 



{)t • fJ$O' 
( J 

' 
~0-. 

, ' I ¢H ;I!!:JJ f ,.. t 
$ 

f(tflJ ~- !JIC't- r 

+ 0 ~ . 
-:> tr Cl' ~ 

tl :Uk 

.. _ . it r\. ~· 
\UO~ 

\ I 

O
·~· 

. ~· 

. . 

66-\? 

eOi,. 

\Gti~ 

/\0'-i'~ 

' 

' / V,. 

/. \ 

J>C?i 

N){or' /" uof 
'( T 

f 

l'Q~ 
i;JK:J.,. 

-w,::rt) 

/ \ t c? 2'"\ 
+ 11 r 

.c> St . ti• { 0 Ji.le 

. . 
"~ • ,1 n ..( # 

-------:--ill' ' 
I 

•, : 

,•,·. ,, 
\ . ..... 



... ' ... .. 
l'" • • ',,, • ~v ·-~~ .. f !Jrif • .. 

.... . 

:·.' • 



. . 

,. 

. ' 

.-
" • ... . 

. : ', ' •• : : • 

' - ... ~ • . . . . . • .• : 
. . . . 

. .... 

.. 

'- fr)lr 

.. 

.; 

.. '. , 

l •••• 

.. . 
. : . 



\~ 

··\··. •. . . . 

I • 
,. :· 

I. _ ... _. 

• • . .i• • .... 

. :•· 
.. , ... 



... ___ -----

:,. 

;••, 

•• • I 

• /=ti"-',·7. 

I 
I 

.: .... : .... 



l?o/ . 

_.,. 

' .. .,. 

.. 

I ; _., 

..· .. , 

•. •. ·: ... .: 



/ 
(• 
t 

( {()?;... 

~ • • ' • •. • 
·; 

• • · f.3;:· ,~ f 
,, 

. :· ,.•·· 

I ~' o • o 

.. .. 

.• . . ~ 

:, ... 

~· : . ., .... ------

CJc=i 

... 

•• ' • • ' ' ' • ...;. ·~ # 

' • '· 

/fo3 



r;J 1V D •• .... 

17/ ,@t 

.. 
• .. . 'i . -~; 

.. 
' .,, 

... •. t 

•:,·. 



. ( 

~~~----~:=-~=:;-~ 

. . 

,. fj ·,~.~ 
'· i .: • •. • f?,P 

I . ... , 
.... 

,,• I 

: . 

'. ·,., . 

' - _ .. 

;'• 

-~~·.·:.· 



•.. ' 

I ·.'· , 

• •I• •• 

:.; • . ...... :' .: ~ ... 

.. . . • ' . -; 

'· ... 

fr_) , .. /1 /-/ 

--11/ i>b .... 

. ' .. 

•I• • •• • 

; .. \ 

•• : •, .· 

' "'. • I 

.. . . '• .. 
. : ,• 

·•·;.' • 
. . .... 

• . .. \ 

. ... 

• :·:· 
I'. 



..... 

fol 

.t 

........ 



.. . ' 

... 

( ( 

/ 

I 
( 

,· 

I jll -

"·' 

I 
/ 
/' ... 

o1 • \qo.( 
: ...,,.,.--

....... 



i{ i,.;.,;>tt.,:_,;,...,_tJ..~i:,r;:.;:;;;;:,:..,d.,.r ( ',' l.olJ:..c• t..r ttfu1:it.n<G.oc iii• lnln ~ ~-W tolwl,I • -~. """'"f"f"!'Pr• J,.nd'=a). 
' ' ________ .:___------~· ·' -·1fiUl>fl~tJ..,I.DCI\/J:o;,,.tt,oL,ehr•i/cm'coN.,•-tit. ~ !Lciu.,, JO.<_J~/..le:,;,ld ,J,:-rj..,.,,,J/o c:li:rdd. ,,jj/, ••• ./,,u,d. fl, c;,. = :uwuk..n-.d;; 1..,0,, a..1:"1I',d uid llro ""''"" or •• :/Utk.,;,,.,( l 
,' / _______ : 

f\J 20 

d,3/ ,t 

0~ 
-i.1 ,,. .. 



' .. •. 

•t •• 

•• I 

:~• . >t-::;:: .:•,. 



.. . ,, . :-.. • 

. . . / 
. . r;r . 

,., ""·. 
: .,,. •':, . ,. 

• ·_:'V'5. 
"r; 

·-· •. 
• I I , 

J't' '\ \ 

·.\,\ \ 
,., 

•,, . 

·,, 
. 1 • 

'•." .. 

·. : .. , 

... ,•• 



7, ;b3 
I. ·~-~ . •ft -

' /4~~~~ ' . 

..... r.::::~1d~."" . ,; . · · 
.,.· ,.,_.,,.--::1!/ • ~an:. 1 , lrl. . , 

;:!A"" ~ii ' ·- ---.,;.;=..ff,, '1--,,, 

,J!I ~- .. r'-t 
' ~- ~I,. 

\~~
 ----q: 

' . 
'·, 

,•: '• 

. . . : 

.. . • . 

... . : ... 

. , ... , . 
. .. ', 

.. 
• ', I ,. 
' . 



., ' .\ 

tJ.1lol 

ff!!!!I . : . 

. ' " 

.. · 

·-·--··-·----.. ,· . .,; .......... 

, .. "' : 



').(oO 

A rn:clr:[J:luj k{.n) nopqrstu vwx.z 

Abccld};bijklimw1~rstuvw:a. 11.bcdc-[gh.ijkl mnbJl<(rs!uvwxz 

~-- . · ... 

• ••, I 

, ... . • .. 
I ' 

.. . . 
·: ... ··: 



:·:·•-:- ~· .... -
..... . 

.~II( nr.fl' 1 (I I 

l, l 
~ 

(if,1( JKI, .\{.'I 
r111• 

.. 
41 s. 

-
\\'XY :,.. 

::·· rQR TTIY , ,;; ? ft! -
(.• II' ' ti 

.flk 
Ss, 

-:f.!11 
:-'-;-- -.. -··- ·. 

• '! 

... 

I• •• : 

• '' 
I '. ••. :, . 

. ,·. : . ·., ' · .. 

'• .. 



I • 

.. 

•' 

-----· 
o~?·· 

Q@'° 
900' .· oOO 
006-

• 
i • . ' ... 

··. • 

. .... 

.. .. ' . ., .. 

··:. 

·----



. •'• 

/ 
1 
\ 

· .,oo· o· 
o·od .,_Q' o:· c,·1· \ ...... ,. -· 

i:::::::? 0 

. . ' 

' . ' 

. '; "·· 

... • 
' .. 

.: ' ••. ••. ·( 

'' .. · .. 



.·.• 



. . · .. 

,,.,.-, I.' .: ;\ 

I 
/ 
I I 

q1~0/ 

qqB1): 

• ' • • ...... ~ ... # 

t': ·:, • 

.. 

.,· . .... ,. ' 

.. .'' 

I • • 

. .': .· .. 

~---------·• 
. ',' ' 

'<-~~-. 
. . 



r" I ~'1 rJ • . 
;, ,I 

. 

-~
 

,s,r" .,.,,. 0'' --- :· .))· ...... 
,., ..,, 

·~ ... 

• s~o>/1 :: {;·-; 
• I 'I f 

~lj oO , _ / ,! 
) 

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

,.,,.. ! 

• '• -.... • -.. ., , 

5feJ. 

f100 

:T?/,t:'-6 



.. ·, 
;' 
( .. ) 

( i'. 
{ ; 

c--;u4 
0 

fl o~ 

'f /D V 



Enter 

" 

Trying 

Tea 

A whole word dictionary data base 

i1J // 
./ 

' Whole Words 

(by characters) 

Dictionary 

Corresponding key 

presses 

263 

" 

and 

u 

boll 

I • 
Corresponding 

phoneme sets 

(e.g. lexicon) 

#n 

" 

2255 

3262464 

36837 

Dancing 

Enter 

#n+i 

#n+j 

" 

u 

879464 

832 

832224 

833 

96864 

936 

.. 
Triing 

Te 

Tebag 

Te 

Yung 

Zen 

Fig. 82 

" 

" 

#n+k 

" 

#u+k 

#n+j 

Corres6onding 

speech models 



f • 

(. 

/ outrage j timing 
I I , I 

j I 

timeout tune raging rage outing 

I 

I 

____ / o_ut ___,// raj I I trm I 

Fig. 83 



I 
I 

Corresponding 
.(key presse,tl 

" 

224 

" 

464 

" 

832 

" 

833 

" 

~733 

.~ 
( ; ·., 7 

( (6 '{ , 

/ 
Part of the wocl 

£ e.g. syllable based} 
character set 
Dictiona!l 

" 

bag 

" 

zen 

Whole Words 
_u:h a ra ctertl 
Qictionar.Y 

And 

" 

Ball 

Dancing 

Enter 

" 

Trying 

Tea 

Teabag 

Tee 

Young 

Zoo 

(j 

( 

Fig. 84 

'b • 
·/ 
( f!lrt of the word 

~.g. svllable based.} 
ghoneme set 
Dictionary 

" 

bag 

" 

ing 

" 

" 

" 

Tre 

" 

Zen 

Corresponclifl_.g 

~ 

#1 

" 

" 

" 
,, . 

" 

" 

" 

" 

" 

#n 

l 
.. ! 

l 
l 
l 
i 
! 
\ 

l 
' ···4 



A 
I B 

I C 
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at the beginning of pronunciation similar with starting 

I 
a syllable in a word to the phonemes set of A characters sets of B 

I ta ta, 
tap, tamio 

I ta ta, tai, 
take, tailor 

I ta tas, 
taste 

I to I ta, tau 
talk, taupe 

I top top 
Top 

I te te 
tent 

I ti ti 
tilt 

I tip tip 
tipp~t 

ti ti, tie, ty 
re-tire ("ti" in the beginning of the 

middle syllable), tiebreak, type 

te t, tee, tea, ty ~ teeth, team, security '' 

too to, too, two to, tooth, two 

I trr tri, trv tried, re-try 

I thi thi, thir, thirst thin, th.irs~ thirst 

I tbro thro 
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thir-s-t 3 

ta-riff 2 
tab-let J-··/ 

s-ta-ble ~--· 3 .,.,. 
s-tair,.,, 2 

te-nan-t 
tem-pe-ra-tw-e 
tea-bag 
teach-ing 
mul-ti-tude 
un-til 
to-ma-to 
tor-na-do 
s-tu-dy 
s-tuff/s-tuf-f 

to 
un-der-s--tood • 
tune/tu-ne 

u-ni-ver-sal 
use/u-se 
un-der 

3 
4 
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2 
3-4 
2 
3 
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1 
4 
1-2 
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t thi-r+t 4 

a ta-ri-f-f 4 

t a s-ta-b-Je 4 

t e te-na-n-t 4 

t e tea-ba-g 3 ii.:10 I 
t i mu-1-ti-tu-de 5 

t 0 to-ma-to 3 

t u s-tu-dy 3 

t 00 to 1 

t yoo tu-ne 2 

\)ocve( (_.;1 •'' ~::,;-j R ... :f . 
yoo u-se 2 

u n un-de-r 3 
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