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Sofer & Haroun, LLP
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317 Madison, Avenue
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OFFICE OF PETITIONS

In re Application of

Ghassabian :

Application No. 60/510,885 : DECISION ON PETITION

Filed: October 14, 2003

Attorney Docket No. 676-025c14

For:METHOD OF DATA ENTRY COMBINING
KEY PRESS & SPEECH

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 prima facie 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. »
\ (
E. Shirene Willis

Senior Petitions Attorney
Office of Petitions
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UNITED STATES PATENT &
Washington, D.C. 20231

TRADEMARK OFFICE

REQUEST FOR PATENT FEE REFUND

1 Date of Request: 3/%7/0“{

2 Serial/Patent # @0/870) £85~

4 PAPER 5 DATE
3 Please refund the following fee(s): NUMBER . FILED 6 AMOUNT
Filing $
Amendment $
Extension of Time $
7 Notice of Appeal/Appeal $
Petition J2Lea/ik $ 13D
4 Issue S S
Cert of Correction/Terminal Disc. $
Maintenance $
Assignment $
Other S
7 TOTAL AMOUNT
-OF REFUND $ /233
8 TO BE REFUNDED BY:
10 REASQN: _ Treasury Check
Overpayment >( Credit Deposit A/C #:
Duplicate Payment o | )| ¥--1.2 YLL|S |

No Fee Due (Explanation):

11 REFUND REQUESTED BY: |
TYPED/PRINTED NAME: /' MUrea)  U[(R
SIGNATURE: /| ‘,ﬂu/{//l[ W{%J

g ¢ S

OFFICE:

kkkkkkkhkk

rrrie: Tt Aty

PHONE: <30 &, 7—#2\/

*hkhkkkhkkkhddk **‘I********************************* Khkddkdhkkhik
THIS SPACE RESERVED, FOR FIN E USE ONLY: - /// %//
APPROVED; 2 i 4//44/‘“‘\7/5{5: ALY

L4 e 4 / 4

Instructions for completion

white and yellow copies to the official file

FORM PTO 1577
(01/90)

of this form appear dn the back.  After completion, attach
mdil or hand-carry to:
Office o ance
Refund Branch

Crystal Park One, Room 802B
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This Page Is Inserted by IFW Operations
and 1s 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

e TEXT CUT OFF AT TOP‘, BOTTOM OR SIDES

e FADED TEXT

e ILLEGIBLE TEXT

o SKEWED/SLANTED IMAGES

e COLORED PHOTOS

e 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.
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Patent

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

PETITION UNDER 37 CFR 1.53(¢)

Mail Stop Petition

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

We hereby file this petition under 37 CFR 1.53(e) for receiving the filing date of October
14,2003 in the above-identified application. The Notice of Incomplete Provisional Application,
attached hereto aé 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 MDANTEL 00000120 192825 6051088

02 FC:1460 130.00 DA
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Under 37 CFR 1.17(h) please charge the $130.00 petition fee to deposit account
no.: 19-2825, order no.: 676-025c14. Upon granting of this petition please refund the $130.00

amount to deposit account no.: 19-2825, order number 676-025¢14.

Respectfully submitted,
SOFER & HAROUN, LLP

Jose%
Reg. No. 34,438
317 Madison Avenue, Suite 910

New York, New York 10017
(212) 697-2800

By:

-
®<
wd

Date: M \\ AW

—

Samsung Exhibit 1017, Page 5 of 270



PATENT Docket No._676-25c14

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s) :  Firooz Ghassabian

Serial No. 1 60/510,885 Examiner: TBA
Filed : 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 1.53(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.

-

e

Respectfully submitted,

. SOFER AROUN, L.L.P.
s ( ’ Q (
By:

Sandria Cirillo

Date:ZZ “ihg,

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
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) torney Docket No.: 676-025¢c14 Patent
v B 22 20 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

X
Wre 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 of Incomplete Reply, is also enclosed.

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

to Deposit Account No. 19-2825, Order No.: 676-025c14.

Respectfully submitted,
SOFER & HAROUN, LLP

By: M
Reg. No=34,438

317 Madison Avenue, Suite 910
New York, New York 10017
Dated: December 19, 2003 (212) 697-2800
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PATENT Docket No. 676-025¢c14

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s) : Ghassabian

Serial No. . TBA

Filed : 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.

Sandria Cirillo
(Typed or printed name of person

mailingpaper(s) or fee)
@i/im C 2D

(Signature of person mailing
paper(s) or fee)

Mailing Address:

SOFER & HAROUN, LLP

317 Madison Avenue, Suite 910

New York, New York 10017

Tel:(212) 697-2800; fax (212) 697-3004
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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) v ‘
2) Patent Transmittal 17497 U.S.PTO
3) Informal Drawings (66 sheets) 60/510885

4) Return Postcard - '
oot e

Date Documents Mailed: October 13, 2003
cemeeerecemmmmnm—-FoOr Application-----------------------

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

Serial No. TBA Applicant: Firooz Ghassabian

Art Unit: NA Filing Date: October 13,2003

Docket No.: 676-025¢14  Attorney: Joseph Sofer

Exp. Mail No.: EL983224428US
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See you on 09/31/02, at 3:25 p.m,

Any questions ?
Call me at:

(516) 773-3070 : ;

e,

e
{
¢
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€8 JOU 0n 09/3 ]/02, at 3:25
Any questions 2 o
Call me at:

g (516 773
Don’tz‘brgct 1 )773-3070
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A whole word dicti

Corresponding key

[
Whole Words
(by characters) presses
Dictionary

263
1

4}) / Ball 2255
ét’ Dancing 3262464
‘Enter 36837

Trying 879464

832

832224

833

96864

936

onary data base

é > D __6 }0 )
[} . / K
Corresponding Corresponding
phoneme sets speech models
(e.0. lexicon)
and #n
boll #n+i
Dancing #n+j
Enter “
Triing “
Té #n+k
TEbag “
Te #n+k
#nt)

Fig. 82

sf/rws
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A
Speech/phonemes
at the beginning of

asyllable in a word

‘_ fhro

B
Characters sets having
pronunciation similar
to the phonemes set of A

ta,

ta, tai,
tas, '
ta, tau
top

te

ti

tip

ti, tie, ty

t, tee, tea,
to, too, two

tri,
thi, thir, thirst

Fig. 85

Se/

C

words having syllables
with starting
characters sets of B

tap, tango

| tap,tango
take, tailor

taste

| taste ]
talk, taupe

Top
tent
tilt
tippet
“re-tire (“ti” in the beginning of the
middle syllable), tiebreak, type

t, teeth, team, securi
to, tooth, two

tried, re-
thin, thirst, thirst

| thin, thirst, thurst
throw L

rying

<L
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T | 5
t, t thir-s-t 3 o? !
(b ta : t a ta-~riff 2 v
%d tab, tac, ..... t a b tab-let 2
C() ta t i s-ta—ble// 3
tar, ..o t a r s-tair” 2
te ‘ ¢ e te-nan-t . 3
tem, ter, .... t e m tem-pe-ra-ture 4
g, t g tea-bag 2
tach, tem,.... t g ch teach-ing 2
ti t i mul-ti-tude 34
tl, tip, ..... t i I un-t 2 |
to t o} to-ma-to 3
tor, t ) r tor-na-do 3 Y’ JOP
tu t u s-tu-d: 1
tuf, tud, ..... t u d s-tufffs-tuf-f  2-3
t60 t 00 to 1
t66d, tool, ... t 00 1 un-der-s<tood = 4
. o0n t 00 n tune/tu-ne 1-2
& 25 ty y
b
yoo ' yo0 u-ni-ver-sal 4 : s
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Similar principles as for “T"
Fig. 88
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Phoneme-Set Conson.ant Vowel Word Number of Key Pressees
- ¢ thi-r-s-t 4
t a ta-ri-f-f 4
t i s-ta-b-le 4
t e te-na-n-t 4
t & ~ tea-ba-g 3\ A0
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y00 u-se 2
un, um, ul, u n un-de-r 3
y |
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Fig. 89

er/ £

Samsung Exhibit 1017, Page 51 of 270



Traditional Keyboard

WH:/HHHHUF: IEIJ
},’:’.Z 4—’ :xc
aRBE

.’xlc,V!?"IN’N‘f’fI/?I‘ShmI o

—
—]
——
—— =]
m —
-~
—{ ]
= |—
- X
———]
f——]
~
— |
JU SE—

Samsung Exhibit 1017, Page 52 of 270



YK,

‘éla .

Samsung Exhibit 1017, Page 53 of 270



Samsung Exhibit 1017, Page 54 of 270



Nu
3

by
Lo

¥
hll

Laps
tch

" ) A
A \in , ’ "

INENE

A qhire

Samsung Exhibit 1017, Page 55 of 270



- .
. . . P ’ ‘Lv
‘
o TR
. OWERT yuor . -
; ; 3 Al
. 12345 a7su P ,} 5 2. %

Samsung Exhibit 1017, Page 56 of 270



Samsung Exhibit 1017, Page 57 of 270



(2345
OWERTNZ

¢ 12345
QWERTX
o 2

Samsung Exhibit 1017, Page 58 of 270



M (

Samsung Exhibit 1017, Page 59 of 270



Samsung Exhibit 1017, Page 60 of 270



D S Q e

Samsung Exhibit 1017, Page 61 of 270



Samsung Exhibit 1017, Page 62 of 270



Samsung Exhibit 1017, Page 63 of 270



QWRIYI®
1

Samsung Exhibit 1017, Page 64 of 270



se/ ¢4

Samsung Exhibit 1017, Page 65 of 270



Ve
jaidd

. \3\0"\ / | 0‘0

Ll
ourfortakingyourtmesforthis de
%ézcx%g;tﬁ}eﬁ%ﬂﬁf 3 ?clitnyw”y(%mﬁf:?%~ o

L
theimobile-and e
o

ot 5
Svoliitionize:

YUIOPN,

T
_HJKLBM

Samsung Exhibit 1017, Page 66 of 270



PRl 12345 () § 67890&@
ol QWERTXZ ? YUIOPN,
N 0 _ ,
0 :
(O% \\ O/O#Q&D ' +_/'*=
JASDFGCY Bk HJKLBM Sp
\ 1] Tb <> Ent

Samsung Exhibit 1017, Page 67 of 270



Fig. 103d ' Fig. 103e
i
¥
- 10>
.
Fige 103f

Fa. 103g

e

Samsung Exhibit 1017, Page 68 of 270



I\
(}}47
\\
. \0%7
1234508 67890&@ f';)é 0
, QWERTXZ ? YUIOPN, \!)
o — () -
.-";"’"g'r‘ // v, # 4%/’ N +- /,* =
ASDFGC Bk HJKLBM Sp
y — l I Tb <> Ent B
v ;
- /./ n L,
|0~ o4 5

Fig. 1031

w/ee

Samsung Exhibit 1017, Page 69 of 270



Samsung Exhibit 1017, Page 70 of 270



,0‘-{0“?
678908@
YUIOPN,
AL
ASDF k VKLBM Sp i
|o4ol TR et d I PY7S

Fig. 104

\D%Z{

N\

Io‘i.Z\' L o924

12345 () § 61890&@
QWERTXZ 7 10PN,
O -
s (o423
ASDFGCY ;i
] <> Ent

2Tk

Fig. 104a

M1
}0‘4” ‘

| s 67890&@
QW)ERT"Z ? YUIOPN,
( q

>

% #
ASDFGCV | Bk
0

+-/*=

biils

Fig. 104b

Samsung Exhibit 1017, Page 71 of 270



L
[ 05 0/ 12345 () % 67890,
' QV;’)ERTXZ YUIOPN,

% #
ASDFGCY _a&

/’J__ I

|pSo

-

ASDFGCY Bk
[l

Samsung Exhibit 1017, Page 72 of 270



12345() 8 67890
p‘?’fkm ? YUIOP;IQ,

% #
ASDFGCV Bk
] Tb

[o6l2

ASDFGCV Bk
1l Tb

Fig. 106b

Fig. 106¢ et{ A

Samsung Exhibit 1017, Page 73 of 270



12345 () 8 67890& (g
QWERTXZ2 ? YUIOPN,
()

% # T
ASDFGCY Bk HIKLBM Sp
<= Ent

12345 () $
QWERTXZ ?
() -

% #
ASDFGCV Bk
I D

Fig. 107b

Cs/ee

Samsung Exhibit 1017, Page 74 of 270



Fig. 108

Samsung Exhibit 1017, Page 75 of 270



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQO. Box 1450

Alexundia, Vinginga 22313-1450
WWWUSPLO.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NUMBER |
60/510,885 10/14/2003 Firooz Ghassabian 676-025c14

CONFIRMATION NO. 5181
Sofer & Haroun, LLP FORMALITIES LETTER

317 o O 00 0

317 Madison, Avenue ! |
New York, NY 10017 0C000000011494162

Date Mailed: 12/15/2003

NOTICE OF INCOMPLETE PROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(c)

A filing date has NOT been accorded to the above-identified PROVISIONAL APPLICATION papers for the
following reason(s) indicated below. .

All of the items noted below must be submitted within TWO MONTHS of the date of this Notice, unless otherwise
indicated, or the proceedings on the application will be terminated (37 CFR 1.53(e)).

The filing date will be the date of receipt of all items required below, unless otherwise indicated. Any assertions
that the items required were submitted, or are not necessary for a filing date, must be by way of petition directed
to the attention of the Office of Petitions accompanied by the $130.00 petition fee (37 CFR 1.17(h)). If the petition
states that the application is entitled to a filing date, a request for a refund of the petition fee may be included in
the petition.

e The application was deposited without drawings. 35 U.S.C. 113 (first sentence) requires a drawing "where
necessary for the understanding of the subject matter sought to be patented." Applicant should reconsider
whether the drawings are necessary under 35 U.S.C. 113 (first sentence).

The required items noted below SHOULD be filed along with any items required above. The filing date of this
provisional application will be the date of receipt of the items required above. If the basic filing fee or due amount
is filed after the filing date accorded the application, the surcharge set forth in 37 CFR 1.16(l) is also required.

e The statutory basic filing fee is missing.
Applicant must submit $ 80 to complete the basic filing fee for a small entity.

SUMMARY OF FEES DUE:
Total additional fee(s) required for this application is $80 for a Small Entity

o $80 Statutory basic filing fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
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P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

S AN QG A~
Customer Service Center
Initial Patent Examination Djvisipn (703) 308-1202

PART 3 - OFFICE COPY
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
PROVISIONAL APPLICATION FOR PATENT COVER SHEET
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Title:
A MICROPHONE FOR DATA ENTRY

USING INTEGRATED KEYPAD SYSTEMS

Specification:

The invention described hereafter relates to method of configuration of

s such as characters, puinctuation, functions, efc. (e.g. symbols of a

symbol

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

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

10  ofauserand key interactions (e.g. key presses) o a keypad, in particular. This

method facilitates the use of such a keypad. -

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

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

the keys of the keypad may respond to one or more fype of interactions with
15 them. Said interactions may be such as:
- pressing a key with a specific finger or 2 portion of a finger (using a

finger recognition system)

- asingle tap (e.& press) ona key or a double tap (e.g. two consecutive

presses with short time interval) on a key.

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

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

or a longer time pressing of a key efc...
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- Toeachof said interactions or to any combination of them with the keys

eypad may be assi oned. For example,

of the keypad, a group of symbols on said k

the symbols shown 01 the top side of the keys of the keypad 100, may be '

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

5 presses the key 101, the symbols “DEF3.” may be selected. In the same example,

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

; assigned for example, t0 8 dduble tap on said keys. If a user, for cxamb]es double

taps on the key 101, then the symbols “ {} » are selected.

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

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

ress (or a touch) on the key 101, could select the

10

keypad. For example, a slight p

Syfnbols configured on the top side of said key, and 2 heavier pressure on the
same .kcy, could select the symbols configured on the bottom side of said key.

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

15  candidates the symbols on said key which are assigned to said 6’pe of interaction.

For example, if a user touches or slightly presses the key 102, the system
d ", To select one of said

candidates the symbols, wpg» vB” HC”, 127, an

candidated symbols, said user may speak, for example, either said symbol or 2
e a voice/speech

position appellation of said symbol on said key. For this purpos

20  recognition systems is used.

5 notlspeak, a predeﬁncd symbol among those candidated

If the user doe

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

example the Jetter “B”, the user may speak said Iﬁtier.
* In the same example, If the user presses heavily the key 102, then the

- symbols “re 7", and “* may be candidated. As described above, if the user does

5 notspeak, a predefined symbol among those selected by said pressing action,

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

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

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

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

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

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

said symboI.‘For example, if the user 52ys “lefi” then the character “[*Is

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

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

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

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

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

keypad having keys responding to 8 single type of interaction with said keys (e-g.

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

20 200 having keys responding to 2 single interaction with said keys. When a user

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

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

am e s and T are canditated.
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In this example, if the user does not 'speak, the system may select a

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

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

candidates, the user may either speak a desired symbol, or for example, speak 2

5 position appellation of said symbol, on said key or relating to other symbols on
\4

said key, or any other appellation as _déscn'bed before. For example, a symbol

among those configured on the top of the key (e.8- “A” *B” “C or “27), may

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

configured on the bottom side of the key, (e.g. ‘T % or “1") may be selected

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

bottom side of said key, by saying for example, “Teft”, “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 respfmd to at least two

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

15  said keypad may candidate 2 group of said characters on said key.

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

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

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

required. Although the data entry method of this invention is 3 quick and easy

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

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

will be described hereafter.
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Actording to one embodiment, &5 shown in fig. 3, a number of symbols

(e.g. syinbols on a.comiputer keyboard) are physically divided into at least two

groups and arranged on & telephone keypad keys by tbeir order of pn:'ority (e.g.

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

d, etc.), as

5 symbols such as Jetters and digits on a standard telephone keypa

follow:

n with a kevs

First group assigned o 2 first type of interactio

10 a) A first subgroup using voice/speech

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

according to standard configuration and assigned to 2 first type of interaction

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

may be selected by interacting (e.8. said first type of interaction) with a

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

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

Letters and digits may frequently be nsed during, for exarmple, a text

entry. They both, may naturally be spoken while, for examplé, tapping on
20 comresponding ]ccys. Therefor, for faster and easier data entry, they preferably

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

b) A second subgroup not using voice/speech
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At least part of the other symbols (€.8. punctuati‘on; functions, etc.) which

ﬁre frequently used during 2 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. & single tap) with said keys. As default, a desired symbol may
5 be selected by only said interaction with corresponding key without the use of

speech/voice. In fig. 3 said symbols (e.. 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 2 corresponding key, but because speaking this kind of

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

preferable to not to speak them.

At least a second group assigned fo atleast a second type of interaction with

15 at Jeast one key
At least part of the remaining symbols may be assigned to at Jeast a

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

into two groups as follow:

20 c) A third subgroup not using voice/speech

A third subgroup comprising the remaining frequently used symbols and

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

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

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

said keys.

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

5 a comesponding 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 s.ymbols may also be selected by speaking thern while

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

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

10 not to speak them.

d) At least a fourth subgroup using voiée/speeéh

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

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

15 combined with a user’s behavior such as voice. In fig. 3 said symbols (e.g. 304)
are configured on the bottom side of the keys. Said symbols may be selected by

said second type of interaction with 2 corresponding key and use of voice/speech

in different manners such as:

20 - the symbols being selected by naturally pronouncing their appellation

- the symbols being selected by naturally speaking their position relative .

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

ug» #sv i this example, said symbols do not belong fo said second type
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of Interaction, this is only an example), by saying for example, “Teft, right,
‘open, close, etc.”.

- thelsymbolsvwbich are very rarely used (they are very few) and/or are

difficult to pronounce (¢.g. 304). For a fast.and easy data eatry 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 Ifneeded, other symbols such as “F]-F12”, etc. may be provided on the

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

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

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

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

15 ete.

More considerations to enhance the keypad and the use of it

Because Digits 09, and Jetters A-Z may be placed on the keys of a

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

interaction (e.g. a first level of pressure, 2 single tap, etc.) with said keys

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

most one symbol (e.g. digit I on the key 311, or digit O on the key 313) used in
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said conﬁguratjbn. Thus for better use of said keys, some easy and natural fo -

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

first type of interaction. for example, a user can select the character “(“ by using 2

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

5 Toselect the character *)* the user may use the same first type of interaction with -

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

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

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

exceed the ones on the other keys, the voice recognition system may still havea -

10 similar degres of accuracy as for the other keys.

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

keys). Said symbols may be configured more than once on 2 keypad (e.g. either

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

type of interaction with comresponding key(s)-
Fig.3, illustrates a preferred embodiment of this invention for a computer

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

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

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

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

20 follow:

Mode 1
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| First group- Letters A-Z and digits 0-9 are the symbols which are very
frequently used during a data enry such as writing a text, ﬁ:e_y ‘niay.easily and
most importantly, naturally, Be pronouﬁced while pressing corresponding keys.
Therefor they are aranged togethef on the same side on the keys, belonging to a

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

on a key, and are selected by speaking them.

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

very frequently used during 2 data enfry such as writing a text, may belong to a
same type of interaction which is used for selecting said letters and digits (e.g.
10 said first mode). This is to stay, as much as possible, with a same type of

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

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

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

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

15 keys.

Mode 2

Other symbols of said number of symbols are shown on the bottom side
of the keys of the keypad. They are assigned to 2 second type of interaction (e.g.

20 double tap) with said keys.

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

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

10
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symbols comprise characters, punctuations, functions, etc., which aré less

currently used by uscrs..‘

Fourth group- Finally the symbols which are rarely used in 2 data eniry,

are in this example, located at the left side on the

5 andare not spelled naturally,

e of the keys. They may be selected by corresponding interaction (&.8

ey and either (6.8 almost simultaneously)

bottom sid

double tapping) with corresponding k
pronouncing them, or calling them by speaking a predefined speech or voice

assigned to said symbols (€. “left right”, or “blus, red” etc.).

By using 8 keypad having keys corresponding to different type of

two types, to ot complicate the use of the

10
interaction with them (preferably
keys) and having some symbols which do’not require speech (.- defaults), wﬁen

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

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

fvoice recognition

15 voice/speech are minimal This augments the accuracy o

system.

a user slightly presses 2 key, the system selects the

tuated on said key. If the

For example, when

symbols on the top of said key among those symbols si
user simultaneously uSes a voice, then the system selects those symbols requiring

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

candidates and requiring voice recognition technology to select one of ther, is
used to have a data entry with high accuracy through a keypad having a limited
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number of keys. The reducing piocedur’c is madc'by user natural behaviors, such

as pressing a key and/or speaking,

As shown in fig.4, the keys 41 1, 4.12, 413, and 414, have up to one

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

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

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

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

may be used more frequently (e.g. in an arithmetic data entry or when writing 2

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

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

said symbols may also been assigned to said first type of interaction with said

keys. The total of the candidated symbol remains low. A user may press said key

as he desires and speak.

Additional arrangements may be provided on above-mentioned keypad to

15 fa‘cilitate its use by a user. For gxample, “-* and “w @ and 7, or “»and *;”

ng be configured as default symbols on a same key 41 1, or on two neighboring

keys 415, 416. Also “Sp”and * “(e.g. Tab), may also be considered as default

symbols and been configured on the same key 412, each responding fo different

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

20 once the key 412, the character “Sp” is selected, By double tapping the same key,

the “tab” function is selected.

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

on it), by not releasing said key, 2 symbol corresponding to said interaction

12
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(including speéch if needed) may be seIected and repeated until the key 15

and keeping the kcy

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

pressed after the second tap and not speaking, the default symbol (e.g. “&”),
assigned to said interaction is selected and repeated until the user releases said

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

corresponding key 415 (without releasing it) and say “X”. The letter «x” will be

repeated until the user releases said key.

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

" suchas “¢” and “*”, may be placed on said keys according to 2 standard

10 telephone keypad configuration.

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

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

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

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

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

left, or right fo navigate the cursor in corresponding directions. The key 601, may
also be a multi-directional key (6.8 similar to those used in video games, of in

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

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

20  aplurality of additional keys may be assigned, each o for example, to at least 2

8
.

symbol such as

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

example, in a cellular phone, in addition to the twelve keys ofa stahdard
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telephone keypad, additional function keys such as menu key, or on/ofkey efc.,

ed. at Jeast some of those keys ma'y be used as additional data eniry

are provid
Is, while the system is, for example, in 2 text

ome spaces on the standard telephone keypad keys. The

keys, contafning a number of symbo

entry mode. This frees s

ecognition system and/or 2

5 freed spaces may permit 2 better accuracy of Voice T

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

The above-mentioned method of configuration and the examples shown

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

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

10 be considered. For example, 2 key may not have 2 default symbol or on a key,

there may be no symbols which are assigned fo 8 voice/speech.

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

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

pressure while another key of the éame keypad may respond to a single or dou

15 taponit

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

keypads.

full data entry such as a

20 The above-mentioned data eniry system permits 2

full .tc'xt data entry through a computer keypad. By inputting, one by one,

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

may be inputted.
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This will have a great impact on telecommunication market permitting f0

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

hereafter.

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

5 used for inputting a desired symbol,

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

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

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

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

10 them.

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

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

Correction and Repeating of Symbols

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

As mentioned, to enter a symbol, a user for example, may press a corresponding
key and speak said desired symbol configured on said key. It may happen that the

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

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

For example, if the user:

15
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a) recognizes an erroneously entered symbol before entering @ next

* gesired symbol (e.g. the cUIsor is positioned after said erroneous symbol,

ceed a correction procedure explained

next to it), he then may pro

hereafter;

b) reco,guiies an erroneously entered symbol after en tering at Jeast a next
symbol, he first may navigate in the text by corresponding means such as

r 202 (fig.2), having navigation functions, and

the key 101 (fig.1), 0

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

positions th

10 proceeds t0 2 correction procedure explained bereafter;

ursor after said erroneous symbol, next to it, the

After positioning the ¢
on appellation without

user may re-speak either said desired symbol or its positi

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

said selection and selects 2 symbol among

15 symbol, it will automatically reject

remaining symbols configured on said key, wherein either its appellation or its
ion corresponds fo next highest probability corresponding to said

position appellat
< selected by the system, the

user’s speech. If still an erroneous symbol i

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

cting, the recognition

responding, for example, two levels of pressure, when corre
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system may first précecd to-select a symbol among those belonging to the smé

hols belonging to the pressure Jevel applied for selecting said

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

systemn may proceed t0 select a symbol among the symbols belonging to the other

5 pressure Jevel on said key.

Fig. 7B, shows 2 flowchart corresponding to 20 embodiment of 2 method

r any reason a User wanis to correct an already entered symbol,

of correction. If fo

he may enter this correction procedure.

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

-replaced symbol 3010, then the user deletes

10 situated on the same key 25 the to-be

the to-be-replaced symbal 3020, and enters the replacing symbol by pressing a

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

If the replacing symbol is situated on the same key 25 the to_-bc-rcp]acsd

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

dingly as described

15 system proceeds to steps 3020 and 3030, and acts accor

before, and exits 3110.

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

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

possibilities are considered:

20

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

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

to it 3080, and proceeds fo next step 3090;
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b) the cursor Is s1tuated after the to-be- replaced symbo! 3070 (e g. the

izes an erroneously entered symbol, zmmedlately) In this

user recogn

case the user proceeds 0 next step 3090;

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

key. By not pressing 2 key and only speaking, the system understands that a

symbol chongin g to a key which is situated before the cursor must be replaced
n, will select

by another symbol belonging to the same key. The system the

symbol amo;lg the rest of the symbols (€.8- excluding the symbols already

10 selected) on said key with highest probability corresponding to said speech 3100

If the new selected symbol is yet 2 non-desired

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

symbol is the dcsxred one the system sxxts the correction procedure 3120.

Of course, mstead of the above- mcntxoned method, a conventional

15  method of correcting 2 symbol may also be provided. for example, to correct a0
already entered symbol, the user may simply, first delete said symbol and then re-

enter a new symbol by pressing 2 corresponding key and if needed, with added

speech.

The text entry system, may also be applied to 2 word level (e.g. the user

procedure may

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

combine word level entry (e.g. for words contained in 2 data base) and character

level entry, Therefore the correction proccdurc described above, may also be

applied for a word Jevel data entry.
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For example, to enter a word 2 user may speak said word and press the

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

having closed pronuriciaﬁon and similar key presses, the recognition system

selects a non-desired word, then the user may re-speak said desired word without
5 re-pressing said corresponding keys. The system then, will select a word among
g. excluding the

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

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

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

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

10 systemor there is no other candidate word. in this cass, the user ¢

such as the one explained

desired word by character by character entry system

before.

It is understood that in ward level, when carrecting, the cursor should be

-replaccad word, For this purpose and for avoiding the

positioned after said to-be

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
ursor. This is

wherein at least one space character separates said word and said ¢

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

entered word, he should locate the cursor immediately after said character. By
20  positioning the cursor after at Jeast one space after the word (or at the beginning
of the next line, if said word is the Jast word of the previous line), and speaking

without pressing keys, the system recognizes that the user may desire to correct
the last word before the cursor. For better result, it is understood that if the to-be-

19
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l replaced word contains a punctuation mark (e 7T etc.), the cursor may

be rcp]aced after an space after the punctuation mark. This is because in some -

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

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

5 next to said punctuation mark.

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

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

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

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

10 cursor is positioned ina Jocation in a text, after a laps of time (for example two

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

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

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

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

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

carrecting said word or said character before said 1aps of time is expired.

Repeating a symbol

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

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

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

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

20
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without interruption. After a predefined I2ps of

the user indents to repeat said symbol.

user stops pressing said key.

It should Be noted that the abo_ve described method 01_’ correction and

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

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

eof etc.

pressed simultaneously, keys pressed on only a potion ther

Telephone directory

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

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

etc.) and if necessary enter more information such as the said to-be-called party
address, etc. A central directory, may automatically direct said call to said

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

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

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

numbers, or any other predefined assignments assigned to said telephone lines)
may be transmitted to the caller’s phone and displayed for example, on the

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

phone call.

The above-mentioned method of calling (.8 dialing), may permit to

eliminate the need of calling a party (e.g., 2 person) by his/her telephone number.

21
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Thercfof may eliminate (or at list reduces) the need of rcmcmben'ng; phone

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

Interactive directories using voice/speech

Voice directories are more and more used by companies, institutions, efc.
This method of interaction with another party is a very time consuming and
frustrating procedure for the users. Many people, by hearing a voice dire_ctory on
the other side of the phone, disconnect the communication. Even when a person
10 tries to interact with said system, it frequently happens that after spending plenty
of time, the caller does not succeed to access 8 desired service or person. The
main reason for this ambiguity is that when listening to 2 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
ofkeys of a telephone keypad or the complexity of entering symbols through it,
The above-mentioned data entry method permits a fast visual Interaction
20 with a directory. The called party may transmit a visual interactive directory to
the caller and the caller may see all choices almost instantl)), and respond or ask

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

entry system) easily and quickly.
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"Voice mails

Voice mails may also be replaced by text mails. This method is already in
5 use. The advantage of the method of glata entry‘ described above is evident when 2
user has to answer or to write a massage to another party. The data entry method
of the invention is also dramatic_aﬂy enhances the use of massaging systems
through mobile electronic devices such as cellular phones. One oftbc 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 key of said keypad contains more than one symbol.
15

Multi-sectioned keypad

The size of a keypad using the above-mentioned data entry method, may
still be minimized by using a keypad having multiple sections. Said keypad may
20 beminimal in size (e.g. as large as the largest section, for example as large as of
the size of an adult user’s fingertip or the size of a small keypad key) in a closed
position, and maximized as desired when the keypad is in open position

(depending on the number of sections used and/or opened).

23
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Theoretically, in closed positidn, the keypad may even have the size of 2

key of said keypad.' o _
Fig 8 shows one embodiment of said keypad 800 containing at least three

sections 801, wherein each of said sections contains one column of the keys of 2

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 Jeast two sections 901-902 wherein a first section 901 contains two

10 columns 911-912 of the keys of 2 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, telephone-type keypad is

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

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

15  one of said sections.

As shown in fig. 10, another embodiment of said keypad 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, 2

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

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

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

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

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

24
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the other two rows of. s;aidi telephone-type keypad. When said keypad is in open

pqsz:tion, a telephone-type keypad is provided. In closed position 1103, the Jchgtb

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 filed by the inventor.
By using the above-mentioned data entry method through a multi-
sectioned keypad as described, 2 miniaturized easy to use full data entry keypad

may be provided. Such keypad may be used in many device, specially those

10 having a limited size.

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

said multi-sectioned keypad.

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

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

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

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

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

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

20 A data entry device having integrated keypad and mouse or point and click

device

25
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To enhance the data entry method through 2 kejpad in genéra], and

through the keypﬁd of this invention'in particular, a point and click system,

hereinafter a mouse, can be integrated in the back side of an electronic device

having a keypad for data entry in its front side.

Fig. 13, shows an electronic device such a cellular phone 1300 wherein 2

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

said device 1300 in his hand and in the same time mam'puléte its keypad 1303

located in front, and a mouse or point and click device (not shown) Jocated on the

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

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

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

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

may have similar functionality to that of a computer mOUse. Also several keys

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

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

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

have the similar functionality of the keys of 2 computer mouse. Said keys may

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

manipulating the mouse, the user may navigate 2 Normal Select (pointer)

20 indicator 1306 on the screen 1307 of said device and position it on 2 desired .

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

(click) or double tap (double click) on 2 predefined key 1308 of said keypad

26
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, (wﬁicb is assigned to the mouse) to for example, select or open said desired ment!

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

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

size, a rotating button 131 0 may be provided in said device to permit to a user 10,

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

appears on the screen 1307, a user may use tlie mouse to bring the Normal Select

cator on said desired menu and select it by using a predefined key

(pointer) indi
such as one of the keys 1313 of the telephone-type keypad 1303 or one of the

additional keys 1308 on said device, etc.

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

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

maintain said key pressed and after bringing the Normal Select (ﬁointer) 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 2 mOUSE, & LSEr may use a

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

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

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

20  select or open the application represented by said icon.

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

plurality of different icons 1411-1414 1'eprescnt}11g different applications, are

displayed on the screen 1402 of said device. To select and/or open oné of the

27
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applications, as for computers, by using a mouse, a user may bring the a Normal
Select (pointer) indicator 1403, on a desired jcon 1411, Then said user may select

said icon by for example pressing once, 2 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 exammple, Fig.15 shows the backside of an electronic device 1500

such ag the ones shown in figs. 13-14. The mouse 1501, is similar to a
conventional computer mouse. It may be manipulated, as described, with 2 user’s
10 finger. It may also be manipulated like a conventional computer mouse, by laying
the device on a surface such as a desk and swiping said mouse on said surface.

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

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

figs. 13-14. The mouse 1601, is similar to 2 conventional computer mouse. It may
15  be manipulated, as described, with a user’s finger. in this example, preferably as
described before, while holding the device in the palm of his hand, the user uses
his index finger 1602 to use (e.g. to manipulate) said mouse. Accordingly to this
position, the user uses his thumb (not shown) to manipulate the keys of a keypad
(not shown) which is located in the front side (e.g. other side) of said device,
20 Mobile devices should preferably, be manipulated by only one hand. This
is because whj;le 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 whﬂe standing in

a train or using one hand to hold a newspaper or a briefcase).

28
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By implementing tbelmouse in the back of a de
phone, the user may manipulate said device an

can use simultaneously,

Of course, if b

vice such as a mobile

d to enter-data with one hand. He

both, the keypad and the mouse of said device.

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

5 said device and its mouse.

Another method of using said device is to di
on a desk and slide said device on sai

computer mouse and ente

It is understood that the any type of mouse including the o
J0 before, may be integrated in any part of a mobile dev
may be located in the front side of said

on 2 side of said device and

spose it on a surface such as

d surface in a same manner as a regular

- the data using said keypad.

nes described
ice. For example, 8 mouss
device. Also said mouse may be Jocated

being manipulated simultaneously with the keypad

by fingers explained before.

It should be noted that a mouse has been

15  however any point an

in an electronic

device and combined with 2 telephone-

used through out this discussion,

d click data entry device such as stylus computer integrated

type keypad is within the

contemplation of the present invention.

External integrated data entry unit

Also, an external integrated data entry

mouse may be provided an

means

such as keyboard (or keypad) and/or mouse. There may be pr

unit comprising a keypad and

d used in electronic devices requiring data entry

ovided an
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integrated data eniry unit baviné the keys of a keypad (e.g. 2 telephone-type

keypad) in front of said unit and 8 mOUse being intcgrafed within the back of sai& ’

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

computer, a PDA, a camera, 2 TV, a fax machine, efc.

Figs. 19 shows 2 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 1ot desire to sit down on a desk chair in

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

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

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

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

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

ble microphone 1906, 2 mouse (not shown) integrated

Said data entry

which may be an extenda

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

15 unit may be (wirelessly or by wires) connected to said electronic device (e.g. said

computer 1900). An integrated data entry system such as the one described before

(e.g. using voice recognition systems combined with interaction of keys by a

user) may be integrated either within the said electronic device (e.g. said

computer 1900) or within caid data entry unit 1904. Also a microphone may be

integrated within said electronic device (e.g. computer). Said integrated data

entry system may use one or both microphones located on said data entry unit or

within said electronic device.(e.g. computer).

30
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For 2 better view of while mteractm g, specially when interacting from far

with an e!ectronic device such as said computer 1900, a display unit 1905 may be

said a entry unit such as said integrated data entry unit 1904 of

integrated within

this invention, When interacting from far with a monitor 1903 of said electronic

5 device 1900, a user may havea general view of the display 1910 of said monitor

1903. A closed area 1908 around the arrow 1909 or another area selected by

usmg the mouse on the dzsp]ay 1910 of said monitor 1903 may simultaneously be

shown on said display 1905 of said data eniry unit 1904, Thc size of said area

1908 may be defined by manufacturer or by the user. Preferably the size of said

10 area 1908 may be closed to the size of the display 1905 of said data entry unit

1904, This may permit a closed and/or if desired a real size view of the

interacting area 1908 to the user (e.g. by seeing said area on the data entry screen

1905). While having 2 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  simultancously shown on the 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 file, a user may for examp)e navigate

an arrow 1909 on the screen 1910 of said computer an position it on 8 desired file

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

entry screen 1905. By having the display 1905 of said data entry unit 1904 closed
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_to his eyés, a user can clearly see his interactions on the display 1905 of said data
entry unit 1904 while ha{/ing a general view on a large display 191 0 of said

electronic device 1900 (e.g. computer).
It is understood that said interaction area 1908 may be defined and vary
5 according to different needs or definitions. For example, said interacting area

may be the area around an arow 1909 wherein said arrow is in the center of said

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

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

display of said monitor).

10 Fig. 20 shows a data enfry 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.8. 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 example, by using the mouse

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

locate a selecting arrow 2103 on the icon 2104 representing a movie or a channel
20 and opening it by double tapping (double clicking) on a key 2105 of said data
entry unit. Of course said data entry unit 2102 of said TV may also be used for

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

integrated within for example, the TV’s modem 2106

Extendable Microphone

An extendable and /or rotatable microphone may be integrated in

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

microphone being extended towards a user’s mouth.

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

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

those input systems use yoice/specch recognition systerm wherein a user speaks

the data or commands to be input. Because it is 2 natural way to input data, voice

recognition system is becoming very popular. Computers, telephones, t0ys, and

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

15  system using voice recognition systems.

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

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

what he speaks, and in the other hand people do not Iike other people’s loud

speaking.

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

speak quietly. To not cause misinterpretation of uger’s voice/speech by a voice

recognition system, the microphone must be closed to user’s mouth.
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Itis thc. subject of this invention to provide MMmcnts using a ﬁsc;’s
voice as data, with a microphone extcndfr{g from said instruments towards the
user's mouth,
There are many advantages using such a microphone. One advantage of
5 such a microphone is that by extending said microphone towards said user's

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

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

positioning said microphoﬁc 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
10 discrete data entry. 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 2 user’s mouth), a user may not
have to hold said microphone by his band(s). Also, said user does not have to
czi.ﬁy 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 fo be connected to an electronic device, a completely enhanced data
entry system may be provided. A user, may for example, by only using one band,
20 hold an electronic device such as a data entry device (e.g. mobile phone, PDA,>
et), use all of the features such as the enhanced keypad, integrated mouse, and »

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

quick, easy, and specially natural data entry.
One of tﬁe most }'mpoﬂant 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 8 user interacts with

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

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

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

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

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

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

microphone closed to the mouth, permitting fo speak quietly.

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

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

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

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

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

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

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

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

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

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

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

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

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

electronic device 1800 such as a cellular phone or 2 PDA. As shown, the keypad

1801 is Jocated in thc»frontside of said device 1800. A mouse (not shown) is

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

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

positioned in 2 desired position (e.g. next to the user’s mouth) by a user. Said

device may also contain a data entry method as described before. By using only

one hand, a user may proceed to 2 quick and easy data entry with a very high

accuracy. Positioning said microphone next to user’s mouth, permits a better

15 recognition of the voice/speech of the user by the system. Said user, may also

speak silently (e.g. whisper) into said microphone. This permits an almost silent

data entry.

In alternative embodiments of the present invention Figs.18b to 18c, show

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

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

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

into the phone and in the same time being capable to see the display and keypad
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1801 of his phone and eventual].y use them simultaneously while speaking to |
‘microphoné 1802, |
| Fig.18d, shows a rotating extendable microphone 1810 to permit a user to
position the instrument at avconvenient relationship to him, and in the same time
5 by rotating and extending the microphone accordingly, to bring microphone 1810
close to his mouth or to a desired location. It must be noted that the member
‘ connecting the microphone to the instrument may have at Jeast two section;,
being extended/retracted according fo each other and to the instrument. They may
have folding, sliding, telescopically and other movement for extending or
10 retracting.
Figs. 18e and 18f, shows an integrated rotating microphone 1820 being
telescopically extendable. In this embodiment, the extendable section comprising
microphone 1820 may be located in the instrument. When desired, a user may
pull this section out and extend it towards his mouth. Microphone 1820 may also

15 be used, when it not pulled out.

According to another embodiment of the iuvcntfon as shown in Figs. 18g
and 18h, the extending member 1830 containing a microphone 1831, may be a
section of a multi-sectioned device. This section may be used as the cover of said
device, The section comprising the microphone 1831 may itself been multi-

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

According to embodiment shown in Fig. 181, an extendable microphone

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

Algo, according to another embodiment of the invention, a microphone of -
an instrument may be attached to & user's ring, or itself being shaped like a ring,
and be worn by said user. This microphone may be connected to said instrument,
either wirelessly or by wire. When in use, the user approaches his hand to his

5 mouth and speaks.

1t is understood that instruments shown in the drawings are shown as

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

also be installed at any location on extending section.
In communication devices, the extending section comprising the
10 nlicr;)phanc may be used as the antenna of said instruments. In this case the
antennas may be manufactured a5 sections described, and contain integrated

microphones.

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

Instrument may comprise at least one additional regular microphone, wherein
15 said microphones may be used separately or simultaneously with said extendable

microphone.

It must be noted that the extendable member comprising the microéhonc
may be manufactured with rigid materials to permit positioning the microphone
in a desired position without the need of keeping it by hand.
20 For better manipulation, the section comprising the microphone may also be

manufactured by semi rigid or soft materials.

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

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

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

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

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

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

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

said remote control,

Also, as describcd,. 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 kcyﬁad, 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 electromic devices which may use the enhanced

15 keypad, 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 of the features of the invention as

described,

20

Data entry through a land line phone
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The data entry méthod dcs;ribed b.efore, n'lay'also be used in land-lined
phones and their correspbndiizg petworks. As known, each key of a tel ephone
keypgd generates a predefined tone whiqh is transmitted through the land h'na‘
networks, There are twelve predefined tones assigned to twelve keys of telephone
5 keypads. By using, a land line telephone and its keypad, for the purpose ofadata
entry such as entering text, there may be the need of additional tones to be
gencrated. To each syhbbl, there may be assigned a different tone 50 that the

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

symbol.

10

A wrist-worn muiti-sectioned data entry unit

Fig. 22a shows as example, different embodiments of a data entry units
2201-2203 of this invention as described before. To reduce the size of said data
15 entry unit a multi-sectioned data enfry unit 2202-2203 which ﬁlay have a multi-
sectioned keypad 2212-2222 as described before, may be provided. said multi-
sectioned data entry unit may have some or all of the features of this inventions.
It may also have an integrated data entry system described in this application. As
example, the data enfry uﬁit 2202 comprises a display 2213 an antenna 2214
20 (may be extendable), a nliérophonc 2215 (may be extendable), a mouse

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

An embodiment of 2 data eniry unit of this invention may be carried on a

wrist. It may be integrated within a wrist wom device such as a watch or within a
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3

bracelet such as a wristwatch band. Said data’entry unit niay have some or all of

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

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

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

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

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

telephone number, €tc.. A same data eniry unit may be used for operating

different e_]ectrom'c devices. For this purpose, an access code may be assigned to

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

10 access code of a desired electronic device 2 connection between said data entry

unit and said electronic device may be established.

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

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

invention (in open position) connected (wirelessly or through wires 2292)toa
15  hand-held device such as a PDA 2293. Said multi-sectioned data entry unit 2290

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

described in this application. In this example, there are provided a display unit
2294 an antenna 2295, a microphone 2296 and a mouse 2297.

It is understood that said multi-sectioned keypad may be detached from
20 the wrist worn device/bracelet 2298. For this purpose different

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

example, as shown in fig. 23a, a housing 230] for containing said data entry

device may be provided within a bracelet 2202. Fig. 23b shows said housing

41

Samsung Exhibit 1017, Page 121 of 270



; ] '. |
2303 in open posiﬂc;n'. A detachable data entry unit 2304 may be provided within

said housing 2301. Fig 23¢ shows said housing in open position 2305 én_d in close

position 2306. In openposition (e.g. when using said data eniry unit), part of the

elements 2311 (e.g. part of the keys and/or display, etc) of said data entry unit

5 may lye down within the cover 23 12 of said housing.
According to one embodiment of the invention, 2 device such as a

wiristwatch 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 atached to any

10 wrist device such as a wristwatch, a wrist camera, efc. The housing of the data

eniry 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 231 0 (e.g. bars) may be provided.

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

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

housing may be adapted to contain variety of electronic devices suchasa

wristphone.
There may be a lot of advantages when using a wrist-worn data entry unit

20 of this invention. for example, a user may carry an electronic device in for

example, his pocket, and having a display unit (may be flexible) of said electronic

device in his hand, The interaction with said electronic device may be provided

through said wrist-worn data entry unit. In another example, the wrist-worn data
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unit of this invention may be used to operate an clectromc news display (a

entry

PCT applzcatzon rcgardmg an electronic news display bas becn filed on October

27% 2000 by the inventor).

5 Extendable Display Unit

According to one embodiment of the invention an extendable display unit

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

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

10 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 writinga Jetter with 2 word processing program or

browsing a web page.

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

materials. Fig 25a shows a flexible display unit 2500 in closed position.
It is understood that the display unit of the invention may also display the

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

without expanding it

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

2500 of the invention, in opén position.

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

invention, a mobile phone, 2 PDA, cté., having at least one of the enhanced

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

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

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

10 ofthe 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 very important because

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

the user’s hand must be free.
15

Extendable Camera

As described for extendable microphone, an electronic device may also be
equipped with an extendable camera. For example, for the daté entry system of
20  the invention combining keys presses and lip reading (instc&d or In addition to
voice/speech of the user) an extendable camera may be provided in |

corresponding electronic device or data entry unit..
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Fig.26 shows a mo_bilé.computin;r,r device 2600 equipped u-rith 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 tﬁc camera towards his
mouth, the user may speak to the camefa and the camera may transmit images of
5 theuser’s »Iips for example, during data entry of the nvention 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 instaﬁed on the
extendable section may transmit the user’s voice to the voice recognition system
10 of the data entry system. |
The extendable section 2601 may contain an antenna, or itself being the
antenna of the electronic dew'pa.
Also, the extendable microphone and/or camera of the invention may be
detachably attached to an electronic device such as 2 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 néw applications.
According fo one embodiment of the invention, thé external pivoting
section comprising the microphone and/or a camera ﬁuay be a separate unjt’bcing
detachably at'tE-lCth to the corresponding el:ectronic device. Fig, 27 shows a

20  detachable unit 2701 and an electronic instrﬁment 2700, such as a mobile phone,
being in detached position. The det:;chable unit 2701 may coﬁlpn'se any one of a
number of component, including but not limited to, a microphone 2702, a camera

2703, a speaker 2704, an optical reader (not shown) or other components
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ue(.:essa:y to be closed to the user for better interaction with the electronic
' instrument. The unit may also comﬁri;e at least one antenna or itself being an
antenna. The unit may also comprise attachment and/or connecting means 2705,
to attach unit 2701 to electronic device 2700 and to connect the components
5 available on the unit 2701 o eIcc&anic instrument 2700, For attaching and
connecting purposes, attachment and connecting means 2705 may be adaptea to
use the ports 2706 available within an electronic device such as a mobile phone
2700 or a computer, the ports being provided for connection of peripheral
components such as a microphone, a speaker, a camera, an antenna, efc. It is
10 understood that ports 2706 may be the standard ports such as a microphone jack
or USB port, or any other similar conn ection means available in electronic
instruments. In this case, the attachment/connecting means may, for éxample, be
standard connecting means which plug into corresponding port(s) available

within the electronic instrument.

15 It is understood that the attachment and/or connecting means of the
external unit may be provided to have either mechanical attaching functionality
or electricallelectronic connecting functionality or both. As shown in Fig. 27a, for
example, the external unit 2701 may comprise 2 pin 2705 fixedly positioned on
the external unit for mechanically attaching the external unit fo the electronic

instrument. The pin may also electrically/electronically connect for example, the
microphone éon’uponcnt 2702 available within the unit 2701 to the electronic
instrument shown before. In addition fo the pin, the exteral unit may contain

another connector 2707 such as a USB connector, connected by wire 2708 to for
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e';':amplc, a camera 2703 iﬁétaﬂéd within the extemal‘ unit 2701, In this case, the .
connéctor 2707 may only electronically/electrically connect the unit 2701 to the

electronic Instrument,

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

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

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

ositioned on the external unit wherein a first pin plugs into 8

two pins fixedly p

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

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

10  external speaker.

Fig. 27b shows the detachable external unit 2701 and the electronic

instrument 2700 of the invention, in attached position.

- After attaching the external unit 2701 to the electronic instrument 2700

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

15 may adjust the external unit 2701 in a desired position by extending and rotating

crophone and

movements as described before in this application for extendable mi

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

have characteristics similar to thase of the extendable section of the invention a3

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 Jeast two sections 2710-2711, wherein each section having movements

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

be used for these purposes.
The detachable unit as described pérmits to add‘ external/perpheral
compoﬁents to 2n electronic instrument and use them as they were part of the
5 original instrument, This firstly permits to use the unft without holding the
components in hand or attaching it to user’s body (e.g. a headphone which must
be attached to user’s head) and secondly, it permits to add the components to the
electronic instrument without obliging the manufacturers of the electronic |
instruments (such as mobile phones) to modify their hardware.
0 The data entry method of this invention may also use other data entry
means. For example, instead of assigning the sjzmbols to the keys of a keypad,
said symbols may f;c assigned to other objects such as the fingers (or portions of
the fingers) of a user. Also instead of (or in addition to) voice/speech input, the
system may recognize the data input by reading (recognizing the movements of) -
15 the lips of the user in combination with/without key presses. The user may press

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

recognizing the movements of the user’s lips speaking said Istter 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 inthis application were showed as samples, Variety of differcnt configurations
and assignment of symbols may be considered depcnding 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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nunciation, natural non-pronunciation,- efc, and assign them accordingly

pro
ghest priority rated grnnp (with or without

assigning them priority rates. The hi

easiest and most natural key interaction (c.g. asingle

speaking ) is assigned o
group also includes the highest ranked 0

ond less easier interaction (e.g. doubls

press). This on-spokén symbols. Th en the

5 second highest priority is assigned to SEC

press) and 50 0T

ntinuous reference to data entry system described before, the

With co
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
00 wherein letter symbols having closed pronunciation are

10 showsakeypad 28
er to avoid ambiguity betwesn

assigned to the keys of said keypad in a8 mann
them. As shown, Jetters having closed pronunciations w g “d”, 57 &K “m”
s. This will help the

& “n”, v &1, are scparatcd and placed on different key.
gnize said letters. For example, to

speech recognition system to more easily reco
“s” g yiser may press the key 2801 and 5ays g To select the

15  select the letter "¢’
«g” Other letters having closed

letter “d”, the user presses the key 2802 and says

pronunciations quch as “b” & “p", ‘T & g “f? & “s”, are also assigned to

different keys.
Embedded speech recognition systems for small devices are designed to

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

gning them t0 different keys, dramatically simplifies the

pronunciation and assi

recognition algorithms resulting the use of less memory.
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* With continuous refetence to Fig. 28, as shown, the configuration of
ntinuous order (¢.8- :

Jetters is provided in a manner fo maintain the letters a-z in co

8,b,Cuveiiriennne z). Configuration of symbols on the keypad 2800 is madeina

manner to keep it as similar as possibleto a standard telcphone-type keypad. Itis

s understood that this order may be changed if desired.

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

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

assigning letters j” & e to different keys will dramatically ease their

recognition.

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

more than one image of user’s Iips at different times during speaking said letter

may be provided to Iip recognition/rcadfng system.
Lip reading (recoguition) system of the invention may use any image-
producing and image-recognition processing technology for recognition

15  purposes. For example, as mentioned before, 2 camera may be used to receive

image(s) of user’s lips while said user is saying a symbol such as a letter and 1s

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 & digital image of user’s lips (and eventually

user's face) while said user is saying a symbol such as a Jetter and pressing the

key corresponding to said symbol on the keypad.

50

Samsung Exhibit 1017, Page 130 of 270



(- . . |

The data entry system of the {avention which combines kéy press and-user -

behavior (e.g. speech) mayv use different behavior (.8, spfech) 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 ofthe speech. '

According to one embodiment of the invention, as shown in fig. 29,

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

may use a touch/press sensitive component 9900 removabley mounted on user’s

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

10 surface to detect a pressure action on any part of it permitting to measure the size,

location, pressure measure, etc., of the impact between the user’s tongue and said

component. Said component may have two sections. A first section 9901 being

placed between the two lips (upper and Jower lips) of said vser and a second 9902

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

15  Anattaching means 9904 permits o attach/fix said component on user's denture.

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

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

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

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

20  may press the key 0013 which contains the letters “abc”, and speak the Jetter “b™

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

between the lips. The sysiem recognizes that the intended Jetter is the letter “b”

because saying the two other letters (e.g. “ab”) do not require pressing the lips on
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20

(o o o
"each other. If the user presses the key 9913 and éranounces the letter “c”, t_ben
 the tongue 9916 of the user will slightly press the inside portion 9912 of the"
denture section of the component located on the front user’s upper denture. The
' system will recognize that the intended symbol is the letter “c”, because other
5 ]éftcrs on said key (e.g. “be”) do not require said pressing action on said portion
of the component. If the user presses the key 9913 and says the letter “a”, then no
pressing action will be apph'ed on said.compoucnt. Then the system recognizes
that the intended letter is the letter “a”. In other example, if the user presses the
key 9917 and says the letter *j” the tongue of the user presses the inside upper
10 portion of the denture section of the component. If the ﬁscr presses the key 9917
and says the letfer “17, then the tongue of the user will press almost the whole
inside portion of the denture section of the component. In this case, almost the |
whole sensors distributed within the inside portion of the denture section of the
component will be pressed and the system recognizes that the intended letier is
15 the letter ‘1"
The above-mentioned lip reading/recognition system permits a discrete
and efficient method of data input WJ'Fh high accuracy. This data eniry system
may particularly be used in sectors such as‘ the army, police, or intelligence,
Hereafter an example of a letter input recognition system through a

telephone-type keypad, according to one embodiment of this invention:
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15

20

30

35

40

45

1

ABCkey" C
' B

CA .
. 110 pressure lip section pressed
DEF key
D )
10 pressure

whole inside denture
section is pressed

GHI key
G
upper inside portion
of the denture section  of the denture section
is strongly pressed is slightly pressed
JKL key

K

J

upper inside portion 1o pressure
of the denture section

is slightly pressed

MNOkey
M

lip section pressed whole inside denture

section pressed

PQRSkey

P

Q
lip section pressed Tip section pressed

. (on sides)

TUVkey

T U

whole inside denturs  lip section pressed
(on sides)

section is pressed

WXYZkey
4 X
upper inside portion

lip section pressed
of denture section
is pressed

c
upper insidé portion of

the denture section i

slightly pressed

F
lip section pressed

I

H
upper inside of portion no pressure

L
whole inside denture

section is pressed

0

no pressure

R S

10 pressure upper inside
portion of the

denture section is
slightly pressed

\%

lip section pressed

Y Z (zed)
nO pressure whole inside .
: portion of the
denture is
pressed
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' It must be noted that the table above is only shown as an example to show '

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

the described hardware) and pressing the corresponding key. Itis understood that

other distinguishing parameters such as the timing of the pressure o1 the

5 hardware (e.g. when 5aying “g”or saying “p” both being on the same key and

maybe having similar pressure Jevels) based on this systerm may be taken in

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

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

be considered by the above-mentioned system.

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

processing device (e.8. 8 cellphone) wirelessly or by means wires. If it is
connected wirelessly, the componéntmay contain a transmitter for transmitting

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

source for powering its fimctions,

s and speech for

15 As described before, the igventian combines key presse

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

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

As is well know in the art (.8, Letter Wise), letter-pair frequency

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

20 The above grammars created {0 support the combination of key presses

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

accuracy.

54

Samsung Exhibit 1017, Page 134 of 270



{ .
' For example, if 2 user presses §-4-3 and 5ays T-H-E, then the system
should recégnizc T-H-B. However, since the 3 key includes the Jetters D-E-F, it

could also incorrebtly recognize T-H-D. To avoid this problcm;

we can add

probabilities.
G-H-I; and for 3

For the key 8, we have the letters T-U-V; for 4 we have

5 |
we have D-E-F. Given the key presses 8-4-3, the system would create the

following gramumar using standard grammar notation:

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

10
This can also be expressed a5

<> = T <sl>;

. <g>=U<sl>;

15 <=V <l

<g]> =G <82>;

.<gl>=H<s2>
<gl>=1<s2>;

<s2>=D;
20 <g2>=E;

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

probabiliti'e)s (fO:I' example, trained on a word corpus such as dictionary) we might
have something such as: “
<85>, b.SO =T<sl_T>
5 <>,015=U <s]_U>; "
<>, 0.05 =V <s]_V>
<s] T>,005=G <52 G>;

<s] T>,0.65=H <s2 H>//0.65 represents the probability of H preceded by T

in the current context
<sl T>,030=1<s2 P
<s]_U>, 0.30= G <s2 G
<s]_U>, 0.50= H <s2_H>;
<sl U>, 0.20=I<s2 >
<31_V$, 0.01 =G <s2 G
<s] V>,004=H <52 H>;
<51 V>,0.95=I<s2 1>
<s2 G>,0.05= D;

<s2 G>, 085= E;

<2 G> 010=F;

<s2 H> 0.10=D;

<s2_H>, 0.85 = E;

<2 H> 0.05=F;

<s2 I>,0.20=D;

3
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<2 I>,020=E

<2 1>, 0.60=F;

Note that the grammars ére Jarger, but since they are built o_n-thc 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

ir T-H might count for more from the word THE vs the

example, the letter pa
word THIN.
10 ~ Note that the recognizer will p

th the grammar probabilities to compute the ove

ursue all paths in parallel and combine the

rall best

acoustic probabilities wi

answer.

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

microphone/transducer perceives the user’s voice/speech and transmits ittoa

15  processorof a desired electronic device for recognition process by a voice/speech -
recognition system. A great obstacle (specially, in the mobile environment) for an

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

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

outside noise. It must be noted that the microphone “hears” gverything without

20  distinction.

Many efforts have been made by researchers fo distinguish and eliminate

sired audio, Until now those ¢fforts have permitted to

an outside noise from a de

only partially reduce the outside noise but still much more work must be done to
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e result. Unfortunately, the current noise

. achieve an abccptabl
ah'fy of the desired audio,

: canccl]ation/re&ucﬁoh technologies also reduce the qu

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

systems,

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

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

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

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

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

10 speaks Jow or whispers.

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

are conducted to ear resulting the air vibrations

and corresponding to, said speech
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 o

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

the use's ear canal).

component 5301 locates inside the user's ear ( preferably,

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

unit 5300 may also have hermetically isolating means 5302 wherein when said
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nlicfopbone 5301 js installed in a user's ear (préfcrab]y',

‘said bénnctica]]y isolating means 5_';02 may iso.Iate' said microphone from the -
outside (ear) environment noise, permitting said microphone 5301 to only
perceive the user's voicé/speecb 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 isolatioh as needed. For
example, to cancel the speech echo in tﬁe ear canal said microphone may be less

g said microphone unit

isolated from outside ear environment by slightly extractin

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

isolating/unisolating level means.

Said microphone/iransducer 5301 may be comnected to a corresponding
electronic device, by means of wires 5303, or by means of wireless
communication systems. The wireless communication systerm may be of any kind -~

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

The above-mentioned, ear integrated microphone/transducer may be used
data (e.g. text)

to perceive the voice/speech of a user during 3 voice/speech-to-

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

and corresponding speech, now namea press-and—speak (KIKS) technology. BY

20  pressing a key and saying the desired symbol (e.g. 2 Jetter) assigned to said key,
ag described before, the voice/speech rcﬁognition system tries to match said
speech to one of speech patterns of only few symbols assigned to said key. In this
wer equality audio

case, even if an ear-in tegrated microphone/transducer haslo

59
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tion than a standard microphone, the quality of spoken symbols perceived

er will still be fair enough to permit

percep

by said ear-integrated microphone/transduc
among

' the voice/speech recognition system to easily recognize a spoken syrbol

said few symbols on that key.

5 According, to one embodiment of the invention, as shown in fig. 31,20

ear-integrated microphone 5400 may be provided and he 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 2 user's ear canal and perceive the

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

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

wires 5403, or 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/speechL.

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

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

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

For example, when a user presses 2 key 5405 and speaks the letter k"

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

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

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

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

located on said key (e.g. in this example, J, K, L, 5"). Even if the quality of said
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speccb is not good enough (8. hecause the user spoke low), said speech could

be eésdy matched with the stored pattern ‘of the desired Jetter.

As just noted, another advantage of this system is that the user may speak

Iow or even whisper. Because 0 0n€ hand, the microphone is installed in the

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

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

spoken symbol to only few choz'ces,' 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-

10  independent. Of course, training the systam with the user's voice (e 2. speaker

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

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

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

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

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.

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

~ the invention but merely describing some of the preferred embodiments of the

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

invention. For example, in the example of the ear-integrated unit of the fig. 32,
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" both ears may be provided by both, microphone and speaker components. In-
another example, when said ear-integrated unit is wirelessly connected 0 2
corresponding electronic devicé, a battery power source may be provided within

grated unit Also for better speech reception quality, the ear-

may also comprise at least an

said ear-inte

s integrated microphone unit of the invention
additional standard microphone situated outside of the ear (for example, on the
transmitting wire). Tﬁ]@ inside eér microphone combined with the qutside ear
may provide more. audio signal information to the speech/voice

o be noted that the data entry

microphone
recognition system of the invention. It must als
10 systemof the invention may use any microphone or transducer using any

technology to perceive the inside ear speech vibrations.

15

20
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press and speech has been explained in

Bacicg round :
‘A method of general data entry combining key
PCT application PCT/US00/29647.
y pressing a key and speaking/not speaking a desired
gned to said key, said desired

As described in said application, b
such as a character among 2 group of symbols assi

be selected. For example, for entering the word “morning” through 2
81) a user may: :

symbol
hone-type keypad (see Fig

symbol may
standard telep

-press the key 8101 and say ‘m’;
-press the key 8101 and say ‘0";
-press the key 8106 and say ‘T’ ;
_press the key 8108 and say ‘n’;
key 8104 and say G
key 8106 and say ‘n’;
8104 and say ‘g’-

word, letter by letter (or symbol by symbo
rd may be inputted.

-press the
-press the
-press the key

By speaking 2 1), and pressing the
corresponding keys, said wo
ribed in said PCT may pe
one keypad) to act as a full-sized PC

~ The data entry system desc rmit a keyboard having reduced
number of keys (€.8. teleph keyboard (e.g. one
pressing action per symbol).

¢ Word by Word Data Entry System
level data entry system has

ve-mentioned data entry system, a word
id PCT application. In said application, there was described that a
d by speaking said word and pressing the keys corresponding to the

To enhance the abo

been proposed in 52

user can enter a Wor

Jetters constituting said word.

word in a language may be constituted of a set of phoneme(s)
honeme(s) comprises one or more phonemes. Fig. 82 shows as an

8200 wherein for each entry (e.g. word) 8201, its

ess values 8203 (using a telephone keypad), phoneme

d, and speech model 8205 (to eventually be used by a
f said phoneme set are shown.

1 a user speaks a word, his speech
r more best matched

acter sets)

The speech of each
wherein said set of p
example, a dictionary of words
character set 8202, relating key pr
set 8204 corresponding to said wor
voice/speech recognition system) 0
tion, whe
ch models, and one 0

According to oné method of speech recogni
he word(s) (e.g. char

may be compared with said memorized spee

models will be selected by the system. Then't

corresponding to <aid selected model(s) may be selected by the system. If the selection

contains one word, said word may become the final selection. If the selection comprises
ted to the user (e.g. in alist printed at

more than one word, then said words may be presen
Ject one of them by for example pressing 2 “select” key.

the display) and the user may se
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The above-mentioned method of recognition of words based'on their speech, 18 described
- only as an example. It is understood that other methods of recognition by speech may be
the people skilled in the art.

considered by
stem. There are many

is not an accurate sy
jations.

y have similar or confusing pronunc
It ambiguity in a word level data entry
mplicated software, taking into
flections, user intention, OF
based on recognition of
be disambiguated
based on

Recognizing a word based on its speech only,

reasons for this. For example, many words ma;
Also factors such as the outside noise may resu
system. Inputting arbitrary words by yoice requires co

account a large variety of parameters such as accents, voice in
noise interaction. For these reasons speech recognition systems are
phrases wherein for example, words having similar pronunciations may
in a phrase according to the context of said phrase. Speech recognition systems
recognition of phrases require large amount of memory and CPU use, making their

integration in small devices such as mobile phones, impossible at this time.
nd described in different PCT

nd speak technology invented by this inventor &
al applications filed earlier, may solve the above-mentioned problems.
bination with a character by character enry system as described in said
d-level data entry technology of the invention may provide the users of
th 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 t0 the letters constituting said
word. There was also mentioned that for this purpose a word dictionary data base may be
y referring to the fig. 81, when @ USET speaks the word
8102, 8106, 8109 of the

used. According to that and b
«card” and presses the corresponding keys (e.g. keys 8102,
lects from said word dictionary (such as the one

telephone-type keypad), the system sé
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.

thod, the recognition 5ys
candidates (e.g. 6 words, in the example abov
and the accuracy of the speech recognition sys
general word-level text entry with high accuracy. It mus
word while typing itis a human familiar behavior.

~The press a
and US provision
In addition to/com
applications, 8 WOr
small/mobile/fixed devices Wi

tem will select 2 word among only few
e). As result the recognition becomes easy
augments, pcnnitting a

tem dramatically
aking a

According to this me
t also be noted that spe

vention, for entering a word, a user may press

According to another embodiment of the in
and if needed, more) keys corresponding to the letter(s) of the
ly) speak said word. According to said

few (e.g. one, two,
beginning of a word and (preferably, simultaneous
few key presses and said speech, the system may recognize the intended word. For this
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rding t
the dictionary
said key presses,
then selects one or m
speech. Selectin

first few key presses,
compared with the user’s speec

intended word. According to an0
words of the dictionary wherein th
haracters (evaluati

then, may evaluate th
of (the character sets constituting) sai
presses to finally select th

user’s key presses.

In the above-menti
become the final se

words may be present
select one of them by for example pressing 2

The above-mentioned methods

to the character.
with the key presses €
¢ uge of a sub
speech (e.g. mo
characters correspon
having a data base of the
dictionary data base require large a

Also, as described in the prio
f the invention a sym
the keypad and be inp
said reason, in the wor
user may finish to spea
presses. This m
were not covered by user’s Sp
are some solutions to 0verco

and then press the correspond
presses accruing after the spe

In another examp
as a punctuation/
mode key. As exp
special characters s
assigned. By 2 sing
punctuation mark

de another (e.g. punctuation

v

em may first select the words of -
characters of said words correspond to

ected words with the user’s speech.
best matches said user’s

ary of words database according t0 the
r of said selected words to be
h. This permits a Very high accuracy of the input of an
ther method, for example, the system may first select the
eir speech best match said user’s speech. The system
ng to which key presses the belong)
ding few key
atch said

0 One inethod, for example, the syst

the beginning
h of said sel

data base wherein to
Js wherein their speech

and compares the speec
ore WO

sting in a diction

g the words exi
Ily reduces the numbe

dramatica

e beginning ¢

d words with said user’s correspon
¢ character set(s) which their beginning characters m

ains one word, said word may

than one word, then said

odiments, if the selection cont
he display) and the user may

oned emb
Jection. If the selection comprises more
ed to the user (e.g. ina list printed at t
“select” key.
and pressing the keys corresponding

ord, and comparing said key presses
ictionary of words,

Having stored the phoneme sets/

age, a database of the chain of
ages, and also ’
Jable in said

of speaking a word

s constituting at least part of said w
orresponding to the letters of the words inad
stantial amount of memory.
dels) of all of the words available in a langu
ding to said words available in one or more langu
key presses corresponding to said words avai
mount of memory.
r applications, in the character by character data entry
bol such as a punctuation mark may be assigned to a key of
utted as default by pressing said key without speaking speech. For
d level data entry system of the invention 2s described before, a
k a word before finishing to enter all of its corresponding key
ay confuse the recognition system because those last key presses which
eech may be considered as said default characters. There
me this problem. For example, a user may first speak a word
ing keys. This may indicate to the system that the set of key
ech correspond to said speech.
le, the system may exit the text mode and enter into another mode such
function mode, by 2 predefined action such as, for example, pressing a
Jained in said PCT applications, t0 each key of a keypad one or tWO
uch as punctuation marks, space character, or a functions, may be
e press on a key of said keypad without speaking, a symbol such as
d key will be inputted. A double press on the same key without
d key. By pressing a

on sai
) symbol assigned to sai

speech may provi
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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 position) of the word, also indicating to the
system the end of said word.

Based on sub-speeches

a word while typing it, he naturally,
re sub-speech portions (e.g. while he
ding to each sub-speech) according to for example, the
syllables of said speech. For example, while typing the word “morning” using a keyboard
: first say a first sub-speech, “mor” and/while he
following sub-speech,

such as a keypad, the user may naturally,

presses the corresponding keys. Then the user may pronounce a

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

word “sub-speech” is used for the speech of 2 portion of the speech of a word. For

example, the word “perhaps”, may be spoken in two sub speeches “per” and “haps”. Also
in a single sub-speech, “pet”. <

for example, the word “pet” may be spoken 1

¢ Data Entry System

considered that when a user speaks
said word into one or mo

There must be
may break said speech of
types the letters correspon

» the user may first pronounce the

Also, for example, for entering the word “playing”,
ponding to the first syllable (e-8. “ple”) while typing the keys
onounce the phonemes corresponding to the

phonemes COITES

corresponding to the Jetters “pla”, and then pr

second syllable (e.g. “ying”) while typing the set of characters “ying”.
d into portions differently from another
ses, for each portion

ser may divide a wor
speech) entry of all

and the corresponding key pres

the data (e.g. key press and sub-
s will be similar.

It must be noted that one u
user. Accordingly, the sub-speech
may be different. After completing

portions of said word by said users, the final result
r may pronounce the first portion as

r set, “play”. He then, may say “ing’
“ing”. Also for example, a
speeches and key

” or

xample, said another use

f corresponding characte
hain of characters,

three sequences of sub-
e.g. spelling the character “g

presses. Said user may 52y, “ple”, “yin
pronouncing the corresponding sound) while typing the corresponding keys. Itis
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 2 syllable of said word.
Therefore, it must be noted that even though in many paragraphs of this application we
note a syllable as a portion/sequence of a word, the data entry system of the invention

in one or more portions. ‘

applies to any form of division of a word
“trying’ may be pronounced in

According to the above-mentioned principles, the word
two portions (e-g. syllables) “trT”, and “ing”. Also for example, the word “playground” -
may be divided and inputted in two portions (e.g. according to its two syllables), “pla”,

and “ground”.

In the above-mentioned €
“pl3” and press the keys o
and press the keys corresponding to the ¢

third user may enter the word “playing” in
”’ and “g” (
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h of different words in one (or

being composed by a same set of

les above, part of the speec
speech

ronunciations (€.g.

As it is shown in the examp
“rying”, and “playing” have common sub-

more) languages may have similar p
phonemes). For example, the words,
portion “ing” (or “ying”) within their speech.
tioned principles, there may be created a method of data entry
efined sets of phonemes/speech-models corresponding to sub-
dering at least part of the key presses corresponding to the
tion of entire words in a

ponding phoneme sets, recogni
fthe invention may become effective. Fig. 84 shows 2

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 2 dictionary of key press values (according
of character sets 8403

According to the above-men
wherein by memorizing pred
speeches of a word and consi
characters sets assigned to COITeS
press and speak data entry system 0

to a telephone keypad) 8404 corresponding to said dictionary
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.
h model) may be used in order to

t (sub-speec
-speech pronunciation in their speech), less
ed for recognition of entire words

unt of the memory needed.
ding

Because in many cases, a same phoneme se

(having the same sub
-models are requir
f words, reducing the amo
duced number of phoneme sets to the correspon
keypad and will, dramatically, augment the

recognize other words
memorized phoneme—sets/specch
available one or more dictionary 0
This will result in assignment of re
keys of a keyboard such as 2 telephone-type
accuracy of the speech recognition system.
f English language 8301 having similar
may produce the speech

s of words o
8302 may represent part

Fig. 83 shows exemplary sample

speech portions 8302. As shown, four short phoneme sets 8302,

of seven entire words 8301. Is understood that said phoneme sets
English or other languages, too.

of speech of many other words in
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
of keys (e.g. telephone keypad) may be provided. The
PC keyboard for fixed

phone, PDA) and limited number
system may also enhance the data entry by for example, using a
(because a PC keyboard has more keys),

devices such as personal computers. In this case,

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.
tion, a user may divide the speech of a word into
h is represented by a phoneme-set. By

s corresponding to the letters
last) this

All Keys-At Least Part of the Phonemes
According to one embodiment of the inven

different sub-speeches wherein each sub-speec
speaking each phoneme set and/while pressing the key
corresponding to said phonemes sets and repeating (in order, from fist to
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1) said sub-speeches, said entire word (e.g. in

procedure for all of (or at least part 0

charactérs) may be inputted.
Jocated on the key 8101 of the'keypad

‘g7, “ti”, “ta”, “to”, etc., and/or

mple, the letter “t”is
1, fig. 85). Pronouncing “t€” may

As shown in Fig. 81, for exa
ts of phonemes such as ¢

8100. To said key different s€
corresponding speech models may.be assigned (see table
or even “the” (if the user is for

correspond to different sets of letters such as “tea”, “tee”,

example not an American/English native). To produce the word “teabag” a user may press
the “t” key 8101 and say “t” and continue to press the remaining keys corresponding to
«eqa”, The system comp e speech of the user with the speech

g
the remaining letters, ares th
(e.g. models) assigned to the first pressed key (in this example, “t” key 8101). After
ech to one (or more) of said phone ts/speech-models assigned

- matching said user’s spe me-Se
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

ding to letters “tee” (e.g. key presses value 833). The

value 832) and the other correspon
system compares (e.g. d by the user with the (e.g. values of) -
d if one of them matches

the value of) the keys presse
the key presses corresponding to the character sets of said ist an
the user key presses the sys tually being inputted/outputted. In this

temn chooses it to even
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 info that the key presses and

rm the system
speech for the current entire word are ended.
t final. The user then may press the “b”

e, the selection is no
in the word) key 8102

haracter in the following syllable
the remaining keys corresponding to the remaining
ects the corresponding character set,

ressing an space key.

sing the keys
is produced

In the above-mentioned exampl
(e.g. corresponding to the first ¢
and say “bag” and continue to press
letters “ag”. The system proceeds like before and sel

e end of the word by for example, P

“bag”. The user now, signals th
n saying “bag” and pres

ced, the word “teabag”

s “8, 3, 1” and the
h model/phoneme-set in the

By saying “t€” and pressing the key

«1, 1, 4”, the word “teabag” may be produced. As noti

by speech and key presses without having its entire speec

memory. In fact the speech model of the word “teabag” was produced by two other sub-
and “bag”) available in the memory, each representing part of
ther producing said entire speech

speech models (e.g: of “t&”
said speech model of the entire word “teabag” and t0ZE
model. The speech models of “t&” or “bag” may be used as part of the speech-

models/phoneme-sets of other words such as “teaming” or “Baghdad”, respectively.
1 accuracy is very high, it may happen that
word which do not exist in the data base. For
he system may compare the final

Alihough in this embodiment, the recognitio
desired language. If said

sometimes the final selection is an erroneous

this reason, before inpurting/outputting said word, t
dictionary of the word of the

selection with the words of 2
selection does not match a word in said dictionary, it is rejected.
onding keys of a portion of a

ressing the corresp
said

Also, according to oné method, while p
k in a manner that his speech covers

word and speaking it, the user may spea
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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, permitting -
easier recognition of said speech. On the other hand, at the end of the entry of a word, 2
user may press any key without speaking, This may inform the system that the word is
entirely entered (e.g. pressing 2 key and not speaking may be assigned to characters such as
has already been explained in the PCT

punctuation marks, PC functions, etc. This matter

applications that have already been filed by this inventor).
selected output

gnition procedures described above, if the
d, said words may be presented to the user (e.g. in 2 list

After completion of the reco
lect one of them by for example pressing 2

s more than one wor

comprise
d the user may s¢

printed at the display) an
phonemes of one or more sub-

“select” key. |

SOme Cases, recognizing part of the

ferably, those at the beginning of said sub speeches), may be
and speak data entry system

It must be noted that in
f the corresponding word in the press

speeches of a word (pre
enough for recognition 0

of the invention.
f the invention instead of considering all of the phonemes
honemes, (preferably those at the
ding to

nt 0
d to the key correspon

h of a word, only a few p

may be considered and assigne
rresponding t0 said phoneme set. Said phoneme set

by the press and speech data eniry system of the
ber of the speech—models/phoneme-sets ‘

According to one embodime
corresponding to 2 sub-speec

beginning of said sub-speech)
the first letter of the character set(s) co
may be used for the recognition purposes
invention. Thanks to this method, the num

words may dramatically be reduced. In this case,
me sets will be _assigned

necessary for recognitio
to each key of a keyboar d, only few phone
ts by the yoice/speech recognition system.

permitting easier recogni

n of many entire
d such as a keypa
tion of said phoneme s€

evaluation of all/few (preferably the

the first) of a word along with consi
e characters of said word, a word ina
ystem of the invention.

diment, for each letter different sets of phonemes (or speech

b-speeches of the words in a language may be considered and
y be located at any position within 2 word. Each of
to one or more Sets of characters having
5 shows an exemplary table showing some of
g (or anywhere else) of a syllable of a word

By using a speech recognition system for beginning)
characters of each sub-speech (preferably, deration of
all of the key presses corresponding to all of th
Janguage may be recognized by the data entry s

According to this embo

models) according to su
memorized. Said sets of phonemes ma

said sets of phonemes may correspond

similar/almost similar pronunciation. Fig. 8
. the phoneme sets that may occur at the beginnin
Iso shows an additional example of

starting with the Jetter “t”. In the last oW, of the table a
a phoneme set and a relating character set for the letter *i".

‘having more phonemes (e.g. taps,
fa word, in this embodiment

p recognition 0
ding to the letters of a word,
£ one or more portions (e.g syllables) of

take, tast, etc.) may be

Although phoneme séts
considered, modeled, an
wherein the user presses al
evaluating/recognizing few beginni

d memorized to hel
1 of the keys correspon
ng characters 0
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said word by the voice/speech recognition and also using dictionary of words data base and
resses values) as shown in fig. 84, may be enough for

relating databases (such as key p
wheén needed, longer phoneme sets may also be used for

producing said word. obviously,
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-tle”, a user may press the key 8101 corresponding to the letter “t» and say ‘7"
and then press the remaining key presses corresponding to remaining letters “itle”. At the
end of the word the user presses for example, an end-of-the-word key such as a space key.
To the phoneme set “, character sets such as “ti, ty, tie” are assigned. The first letter “t”

is obviously, selected. Second letter will be “i”, because of pressing the key 8103 (e.g. “y”
is on the key 8104). The next key pressed is the key 8101 relating to the letter “t”. in this
case the character set “tie” possibility is rejected. So “ti” will be definitively selected. The
system now considers «tj» along with the remaining key presses 8 (e.g: “ u,v"), 5 (.8 “8
h, i”), and 3 (e.g. “d, & ). Comparing these input with a dictionary of words having
corresponding key presses data base will reveal that the only word corresponding to these
input is the word “title”, The system then selects the word “title”.

For better recognition, the user may speak more than one sub-speech of a word while
pressing the corresponding keys. In this case, the system may consider the input of
characters corresponding to more than one sub-speech of said word.
By typing a word (having one or more portions/syllab]es) through a keyboard/keypad and
speaking said word paxtial]y/entirely, in almost every cas€, recognition of few beginning
characters of at least one of said syllables (preferably, the first syllable) of said word by the
speech recognition system (helped by 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.
word “taken” which comprises tWo sub-speeches/syllables,
“ta rst character “¢” (key 8101), the user says “ta” and then
presses the rest of the keys (e.g. “a”) corresponding to the rest of the characters of the first
syllable. The user then naturally proceeds to the next syllable and says “ken” while
pressing the key 81 05 corresponding to letter «” and continues to press the remaining keys
of said next syllable corresponding to the Jetters “en”. He then may press an space key to
inform the system of the end of data entry.

cribed above, if the selected output

ognition procedures des
d, said words may be presented to the user (e.g. ina list
user may select one of them by for example pressing a

In another example, to enter the
37 and “ken”, when typing the fi

~After completion of the rec
comprises more than one wor

printed at the display) and the

“select” key.

s ey Presses Combined With at least Part of the Phonemes

vices having keypads with limited number of keys are

Users press the keys of said keypads by using the fingers

Shortcut: Les
Small mobile electronic de
commonly used worldwide.
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ne hand. Even'ina the above-mentioned data entry systems
tion on a corresponding key, the

red by a single pressing ac
than the speed of the data entry using a PC keyboard -
keys of the keyboard.

the fingers of both hands to press the
ker data (e.g. text)

vention and to permit quic
PCT application

have been proposed in the

there was mentioned that macros (e.g. a chain
of a keypad and inputted by a single pressing
y assigning at Jeast part of the characters ofa

hout voice/speech. B

ntire word may be inputted by few key presses. BY applying

d speak data entry method of the invention, a quick data
vided. In this method, the number

pro
ters of a word (except for the single
ds, which may require character

(e.g. thumb, forefinger) of 0
* wherein each symbol is ente
speed of data entry is slower
wherein the users usually use

To enhance the data entry system of the in
entry, a macro-level data/text eniry system
PCT/US00/29647. In said PCT application,
of letters/characters) can be assigned to akey
action combined with/wit
word to a single key press an €
- this method within the press an
entry for mobile environment/small devices may be

ber of the charac

of key presses are less than the num
characters and some words such as out-of-dictionary-wor

by character entry).
ion a user may press the key(s)

ferred embodiment of the invent
d while, preferably simultaneously,

According to the pre
corresponding to the first letter of portion(s) of a wor
nding portion(s). For this purpose a user may divide a word to

speaking said correspo
different portions according to, for example, the syllables of said speech. Speaking each
d is called “sub-speech” in this application.

portion/syllable of a wor
xample, to enter the word “tiptop” which may be -
“tjp” and “top”, the user may

ts syllables)

d to said key) and (preferably,

the word “tiptop”), then he may press
’ (e.g. the second sub-speech of the
“tip” is assigned to the set of
user presses the key 8101

According to this embodiment, for &

divided in two sub-speeches (e.g. according to i
first press the key 8101 (e.g. letter “t” j5 assigne
simultaneously) say “tip” (e.g. the first sub-speech of
the key 8101 and (preferably, simultaneously) say “top’
word “tiptop”). Using the table in the fig. 85, sét of characters

phonemes “tip” and to the Jetter “t” on the key 8101. When the
and says ‘tip”, the system compares the speech of the user with all of the phoneme

sets/models which are assigned to the key 8101. After selecting one (or more) of said
phoneme sets which match said user’s speech, the system selects the character sets which
are assigned to said selected set(s) of phonemes. In the current example, only one character
set (e.g. tip) was assigned to the phoneme set “tjp”. The system then proceeds in the same
jon (e.8- sub-speech) of the word, and so on. In this example, the

manner to the next port
character set “top” was the only character set which was assigned to the phoneme sét “top”.
character sets corresponding to all

The system selects said character set. After selecting all ‘
embles said character sets

ofthe sub-speeches/syllables of the word, the system then ass
(e.g. an example of assembly procedure is described in the next paragraph) providing
different groups/chains of characters. The system then compares each of said group of
characters with the words (e.g. character sets) of a dictionary of words data base available
in the memory. For example, after selecting one of the words of the dictionary which best
matches to one of said groups of characters, the system may 5€ ect said word as the final

1
selection. In this example, after entering the second portion/syl

lable, the user presses for
example, a space key, or another key without speaking t0 inform the system that the word
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- wad entirely entered (e.. pressing a key and not speaking may be assigned to characters
such as punctuation marks, PC functions, etc). This matter has already been explained in
the PCT applications that have already been filed by this inventor.). The system assembles
the character sets ‘tip’ and “top’ and produces a group of characters ‘tiptop”. The system
then compares said group of characters with the words available in 2 dictionary of words
data base of the system (e.g. an English dictionary) and if one of said words matches said
s example, the word “tiptop’

group of characters the system inputs/outputs said word. In thi
exists in an English dictionary of the system. Said word is finally inputted/outputted.

elected character sets of the embodiments. For

» in three sequences by using an

of s
ach

Fig 86 shows a method of assembly
e word “envelope

example, when a user tried to enter th
embodiment of the invention, the system selected one to two character sets 8601 for e

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
ord in said dictionary. Said word is finally selected.

character set which matches a wor
m may select more than one

ch recognition syste
llable) of a word. For

ch of all/part (e.g. a sy
t tries to enter the word “teabag” according the

example, if a user having a “bad” accen

current embodiment of the invention, he first presses the key 8101 and simultaneously says

“t5”, The system may not be sure whether the user said “t&”, or “th&”. 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, “pag”, was selected by the system. The user finally, presses an space
) said character sets to

key. The system, then may assemble (in different arrangements
d compare each of said group of characters with

As mentioned, in some cases, the spee
phoneme set/speech model for the spee

produce different group of characters an said
£ words data base. In this example the possible group of

the words of a dictionary 0
characters may are:

“teebag”

“teabag”

“thebag”

s that matches a word in a dictionary of words in for examp]e,r
» This word may be considered as the final selection.
elects more than one character set for
than one group of characters may be

¢ dictionary may match said
he user (e.g.

e pressing

The only group of character
English language, is the word “teabag

As just demonstrated, it may happen that the system s
each/some phoneme sets of a word. In this case, more
assembled. Therefore, probably, more than one word of th

his case, said words may be presented to t

assembled groups of characters. Int
in a list printed at the display) and the user may select one of them by for exampl
ises enough memory and processing speed, 2

a “select” key. Also, if the system compr
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A

cognition system may be used to select one of said selected word according to the
ding phrase context. S :
a-word comprises many phonemes but its speech comprises a single
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
ned-on/assigned-to the key 8101).
the system selects the

assigned to said word and to the letter “t (¢.g. positio
The user presses & shirst”, As explained before,
es) (in this example, oné

he key 8101 and says
character set(s) (in this example, only one, “thirst”) of sub-speech(
sub-speech) of the word, and assembles them (in this example, no assembly). The system
. then, may compare the said characters set with the words of the dictionary of the word of
the system and if sai es one of said words in the dictionary, then it
selects said word as the fi “thirst” will be finally

. speechre
correspon

" If a word/portion-of-
syllable, according to one

d character set match
nal selection. In this case, the word

ne syllable, more than one key

selected.
In some Cases, specially when words are comprised of only o
be necessary for disambiguation of 2 word. For this purpose,
d. For example, the word “fire”, which
phoneme

bles comprising
the key corresponding

nding to the letter

press fora syllable may
different user-friendly me
originally comprises one sylla
sets, “fi”, and “re”, respectively.
to the letter “f” while saying “fl".
“» and may say “re”.
Also, for example, the word “times”, may be pronounced in two syllables, 7 and “mes”,
be pronounced in two syllables, “Jis”,

or “fim” and “es™. Also a word such as “listen”, may
({75 1)

thods may be implemente

ble may be pronounced in two sylla
The user in this case may first press
He then, may press the key correspo

and “ten” which may require the key presses corresponding t0 letters “I’ and “t7,
this principle, the word “thirst”, may be divided in three
dering that the pho

respectively. Also according t0

portions, “thir”, “s”, and «wp For example, by consi neme set “thir” may

already bee key comprising the letter “t” (e-g key 8101), the user may
ess the key 8106 corresponding to the

press the key 8101, and say «thir’, then he may pr

letter “s” and pronounce the sound of the phoneme «g” He then, may press the key 8101
corresponding to the Jetter ‘t” and pronounce the sound of the phoneme «*. At the end of
the word, the user may press an end-of the-word key such as a space key 8107.

1 assigned to the

ber of phoneme-sets necessary
g. “bring” and

o for reducing the num
ing said syllable, in

iguation and als
le, the same speech at their beginning (e-
yllable, and speak’

“brings™), in addition to pressing the first key of as
Some cAases one or more character such as the last character(s) (-8 “g”) of a word/syllable

may be pressed and spoken. For example, a user may press a key corresponding to the
character “b” and say “bring” (€.8. phoneme-set “bring” was assi gned to the key “8102).
He then, may press the key corresponding t0 the letter “s”, and either pronounces “g” or
speaks the sound of the phoneme «g? After providing an end-of-the-word signal such as
pressing the “space’ em will considers the two data input sequences, and

was not assigned to the key

' key, the syst
provides the correspondin “brings” (e.g. 1ts phoneme sét

Also for better disamb
for words having for examp

g word
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tood that entering one or more single character(s) by using the method
ble in any position (siich as in the beginning, in the middle, or at the end)
fusing the system, when a user enters a portion (of 2 word)
comprising a letter, by the word eniry system of the invention, he preferably may speak the
sound of said letter. For example, instead of saying “em”, the user may pronounce the
sound of the phoneme “m”. Also in a similar case, speaking saying «” may be related by
“teq’, “tea” and the letter “t”, while pronouncing the

hain of characters
will be related to only the letter “t”.

8102). It is unders

here, may be possi
within a word. For not con

the system to the ¢
sound of the phoneme “t,
As described before, for better disambiguation, a word

word (such as “thirst” or “brings

/poﬂion-of—a—word/syl]able-of—a-
word/sub-speech-of-a- ») having substantial number of
phoneme sets may be djvided 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 @ word (e.g. 2
syllable). Also as described before, dividing the speech of a long portion (e.g. long syllable
comprising substantial number of phonemes) of 2 word into shorter sub-speech/phoneme-
set portions, will reduce the total number of phoneme-sets necessary for recognition of all
of the words available in a dictionary data base. As also described before, this will permit
the keyboard/keypad.

to assign less phoneme-sets to each key of
diment of the invention, b

to each key of a kcyboard/keypad short phoneme-
assigned. For this purpose, for example, if phoneme-set starts
comprise following structures/phonemes:
only said consonant
said consonant at the

- said consonant at the
consonant after said vowel(s)

ased on the above-mentioned principles,

sets comprising few phonemes may be

According to one embo
with a consonant it may

beginning, and at least one vowel after that ,
beginning, at least one vowel after said consonant, and one

e the following structures:

neme-set starts with a vowel, it may hav

t the beginning
t after that

If the pho
ng, and one consonan

- at least one vowel 2
- said vowel(s) at the beginni
s of the phoneme-sets 8801 for the constant
this embodiment of the invention. Columns 8804, 8805,
f said phoneme-s g to the sound groups (e-g
oneme-set. Column 8807 shows corresponding
honeme-sets constitute part of the speech of
08 constitutes portion 8809 of the word
of key presses for

estimation exemplary of the number
he first character of

“stair”, Column 8810 shows an

entering the corresponding words (one key press corresponding to t

each portion of the word according to this embodiment of the invention). For example, to
enter the word ‘until” 881 1, a user will first press the key 8101 (see fig. 81) corresponding
to the letter “u” and preferably simultaneously, says “un”. He then presses again the key

«» 8802 and the

Fig. 88 shows some example
vowel “u’ 8803, according to
8806, show the different portions 0
consonant/vowel) constituting said ph
exemplary words wherein the corresponding p

said words. For example, phonemeé set “tar” 88

ets accordin
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the letter “t”, and also preferably simultaneously, says «]”, To end
nforms the system by an end-of-the-word signal such as pressing 2

| ‘was entered by two key presses (excluding the end-of-the-word
urrent embodiment based on the

h has not a vowel, immediately,

n of the speech of a word. For
in the middle of

8101 correspdnding to
the word, the user then i

space key. The word unti
- signal) along with the use’s speech. According to the ¢
es described before, 2 consonant phoneme whic
dered as a separate portio

princip!
pefore or after it, may be consi
example, the “s” at the beginning of the word “study” 8812, and the “g”
8813 may follow this rule. This will extremely reduce the number
d available in a dictionary (e.g maybe

honeme/character of 2 portion of 2

n for example, the English
such as “v” 8814, and “th”

the word “understood”

of phoneme-sets necessary for enterin

Jess than one hundred phoneme-sets p
£ all of the words 1

word may be enough for recognition 0 ,
ows other beginning phonernes/charactcrs
one-type keypad. For each of said beginning

language). Fig. 88 sh
8815 assigned to the key 8101 of a teleph
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 2 word may also
be considered. Also for easier recognition, as described in previous embodiments, to permit
better recognition of the speech pronounced by the users that, in many cases, may be
natives of non English spoken regions, character-sets corresponding to phoneme sets (such
5”) having am lar pronunciation, may be assigned to all of said

as “to” and “t0 biguously simi

phoneme-sets.

g of any wor
er the beginning p

recognition and enfry of

-models may permit the
be used for

me-sets/speech
honeme set “sha”, may

Memorized short phone:
For example, the p

words in many languages.
recognition of words such as:
«shadow”, in English,

“chaleur”, in French,
“chalom’, in Hebrew,
«shabab”, in Arabic,
“(Geisha”, in Japanese, Ete.
sets in a corresponding language
werful multi-lingual data entry
this purpose one or more
tem. Different methods to

oneme Sets, corresponding character-

s mentioned before, by doing so, a po
gnition may be provided. For

y be available within the sys
y be considered.

phoneme-sets data base and the
for entering text in a desired
by informing the system by a predefined
ode key to enter into a desired language mode-
he portions of 2 said word according to 2
the selected

To each of said ph

may be assigned. A
system based on phoneme-set reco
data bases in different languages ma
enter different text in different languages ma
According to one method, by having a common short

s database in many languages,

corresponding character-set
elect a language mode

Janguage, a user may $
means. For example, said user may press a m
In this case after entering 2 word by entering t
corresponding embodiment of the invention, the system will compare

corresponding groups/chains of assembled character-sets with the words of a dictionary of
words corresponding to said selected desired language. After matching said group of
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characters with one or more words of said dictionary, the system selects said matched

word(s) as the final selection to be inputted/outputted. If the selection contains one word,

said word may become the final selection. If the selection comprises more than one word,

then said words may be presented to the user (e.g. in a list printed at the display) and the
for example using a “select” key.

user may select one of them by
1l data bases in different languages available with the
ly, permitting to enter an arbitrary word entry in different
y entering the portions of a said word
he system will compare the selected

£a all of the dictionaries of words
ers with the words available

lects said matched word(s)

tains one word, said word
d, then said

According to another method, a

system will be used simultaneous
languages. For example, after entering a word b

according to one embodiment of the invention,

corresponding groups of characters with the words 0
available with the system. After matching said group of charact

in different dictionaries available with the system, the system se

as the final selection to be inputted/outputted. If the selection con

may become the final selection. If the selection comprises more than one wor

words may be presented to the user (e.g. in a list printed at the display) and the user may
Je using a “select” key.

select one of them by for examp
n most of the vowels are not presented

h as Hebrew or Arabic, wherei
the system may even work with higher accuracy.
out the step of comparison of the assembled selected

£ word. This is useful for entering text in different

istence in the dictionary of the words of the

t comprise a Hebrew dictionary of words, a user

In some languages suc
by separate characters,

The system may also work with

character-sets with a dictionary o
worrying about their ex

languages without
system. For example, if the system does no
may enter a text in Hebrew language by using the roman letters. To enter the word
11 use the existing phoneme sets “sha” and “lom” and their
m. A means such as a mode key may

“Shalom”, the user wi
corresponding character sets available within the syste

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
has 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. -
if the inputted/outputted word is not the
ed to a key. Similar to a

ts of the invention,
-key will

d-erasing function may be assign
delete, backspace) keys, pressing a word-erase

the display.

In the word entry embodimen
one desired by the user, a wor'
character erasing function (e.g.
erase the word before the cursor on

ent of the invention, most phoneme-sets of the system will
9 shows some of them as example. According to this

ter the word “teabag” 8901, the user first presses the key
key 8102 while saying “ba”. He finally presses
the sound of the phoneme “g”). As in other
key such as space key.

According to another embodim
have only one consonant. F ig. 8
embodiment, for example, to €n
8101 while saying “t&”. He then presses the
the key 8103 while saying “g” (or pronouncing

embodiments, at the end of the word he may press a
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an auto-correction software

gment the accuracy of the system,
bodiments of the invention. Auto correction software are
tries to enter the word

r example, when a user
d to which the letter “n” is assigned
letter “m” is also assigned. In

For better response and to au
may be combined with the em

known by the people skilled in the art. Fo
8108 of the keypa

“network”, he first presses the key
and simultaneously says “net”. To the same key 8108 the
¢ the user’s speech and select a character set

some situations, the system may misrecogniz
such as “met” for said speech. The user proceeds to entering the next syllable by pressing
“w”, of said syllable and says “work”. The _

the key 8104 corresponding to the first letter,

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
ase of the system, t match said assembled

the system can no
n will try to match said

dictionary of the words datab
word with any of said words of said database. The system the
embling word. In this case, according to one hypothesis
oviding the word “network”,
idering that

assembled word with the most res
lace the letter “m” by the letter “n”, pr
ther hypothesis, by cons

ictionary. According to ano

ed by the voice recognition system and both are located
Jace the phoneme set “met’ by the “phoneme set “net’

o the phoneme set “net”. Then, by replacing the
, the word ‘network” will be assembled. Said
ds of the system. It will finally be selected.

the system may rep
which is available in said d
“m”, and “n” may be misrecogniz
on a same key, the system will rep
and select the character set “net’ assigned t
character set “met” by the character set “net’
word is available in the dictionary of the wor

“that” may be recogni
d word and will pro

m does not match an assembled group of characters with a
ystem may evaluate the

word of the dictionary, the auto-correction software of the s
position of the characters of said assembled character-set (relating to each other) in a
corresponding portion (€.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 2
character is missing within said chain/group of characters, by said comparison with the
words of the dictionary, the system may recognize the error and output/input the ri ght
word. For example, if a user enters the word “un-der-s-tand” (e.g. in 4 portions), and
forgets to enter the portion “s” of said word, one of the assembled group of characters may
be the chain of characters «“undertand”. By considering the characters of said chain of
lating to each other in said chain, and comparing said chain
ecognize that the intended

characters and their position re

of characters with the words of the dictionary, the system may T

word is the word “understand” and eventually either will input/output said word or may
ction software of the system may

user for user’s decision. The auto-corre
11 of the functionalities any auto-correction software known by the people

sed as “vat” by the system. Same

In another example, entering
procedure will disambiguate sai vide the correct word, “that”.

In another example, if the syste

present it to the
have part of, or a

skilled in the art.
y follow special

“two”, having the same pronunciation, ma
rd among these words is the word “to”.
diment of the invention. The output for

Yy OI'dS SUCh as “tO’ “tOO” or
3 3

rules. For example, the most commonly used wo

This word may be entered according to the embo
this operation will be the word “to” by default. The word
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ressing the key corresponding to the Jetter “t”, while saying ‘50", Before
d-of-the-word key, the user may also enter an additional character “0”, by
sponding to the Jetter “o”, and saying “0”. Now he may press the
“t00” will be recognized and inputted. To enter the word “two”,

ter it character by character, o assign a special speech such as

t using this embodiment. Also for example, to enter “two", the
nounce a long “t60 . To enter the digit “2”, the user
s said digit.

syllables) by p
pressing the en
pressing the key corre
endpoint key. The word
the system may either en
stro” to said word and enter i
user may press the key 8101 and pro
presses the corresponding key 8102, and pronounce
A very interesting issue has just been mentioned. For example, by saying “fiv” and
pressing the key 8109 corresponding to the first letter of the word «five”, the word “five”
will be entered. Interestin gly, by saying «fiy” 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
d. For example, to the digit “4”, two speeches, “four”,

than one speeches may be assigne
A user may produce the qumber “457, by either saying
ys, or he may say “forty five” while

and “forty”, may be assigned

“four”, “five” while pressing the corresponding ke

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

w7 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”.

h, wherein the speech of the digit “77, comprises one

ose, a custom made speech having two syllables may be

assigned to the ch . For example, the word “septo” may be created by a

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

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

embodiment of the invention) the system will find said word in the dictionary of the words
word, the system will input/output the

ted symbols

of the system. Instead of inputting/outputting said
word pointed by the word “septo”. Said word is the word “sept”™ The crea
ed in a separate database

pointing to the words of the dictionary data base may be arrang
It must be noted that the sub-speech-fevel data entry system of the invention is based on the
recognition of the speech of at least part of a word (e.g. sub speech of a word). Considering
that many words in one or more Janguages may have common sub-speeches, by slightly

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

sets, a multi-lingual data entry system may become available. For example, many
languages such as English, German, Arabic, Hebrew, and even Chinese languages, may

comprise words having portions/syllables with similar pronunciation.
d

new standard or custom-made words an
f the system. accordingly, the system may
Is and add to corresponding

In other languages such as Frenc

syllable, for disambiguation purp
aracter set “sept”

It is understood that a user may add
h to the dictionary database 0

corresponding speec
produce corresponding key press values and speech mode

databases.
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ey corresponding to the first
honemes of) said portions. If

word, a user may press 2 k
this procedure for each

fa word and speak (the p
rtions, the user may repeat

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 (suchasa syllable) of 3 word and speaks said portion, the

voice/speech recognition system hears said user’s speech and tries to match at least 2

portion (preferably, at Jeast the beginning portion) of said speech to the phoneme sets
atched phoneme sets are selected and the corresponding

assigned to said key. The best m
lected by the system. Afier entering the entire word by repeating
lable) of said word, one or more character sets

_ character sets will be se
" the same procedure for each portion (e.g. syl
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
se at least part of the (preferably, the beginning) characters of said
haracters sets to the (e.g.

character set may compri
syllables. The system then, will try to match each of said ¢
yllables of the words of a dictionary of the

beginning) characters of the corresponding s
words data base of the system. The best matched word(s) will be selected. In many cases
inputted/outputted. If

only one word of the dictionary will be selected. Said word will be 1

more than one word available is selected, said words may be presented to the user (e.g.-ina
list printed at the display) and the user may select one of them by for example pressing a
“select” key.

As vmcntioned' before, to enter a
character/letter of a first portion 0
said word is spoken in more than one po

For example, by using the table of the fig. 85, to enter the word “trying” (€.g- phonemes
“¢1i-ing), the user may first press the key 8101 and say «;7. The system matches the user’s
speech to the corresponding phoneme set assigned to the key 8101 and selects the

s the

corresponding character sets (e.g. in this example, “try” “4rj”). The user then presse
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 he enters an endpoint (.8 end of the word) symbol such as

y without speaking (€& pressing a key and not

C functions, etc. This

pressing a space key or pressing any ke
speaking may be assigned to characters such as punctuation marks, P
ions that have already been filed by

matter has already been explained in the PCT applicati
m now may create different groups of characters each comprising
lable of the

this inventor). The syste
possible characters of at least part of the beginning characters of each syl
desired word. In this example, two group of characters may be created. Said groups of

characters are:
“tri-in”

and;

“try -in "

Only the second group of characters (e.g. “try in”) corresponds to an existing word in the

English dictionary wherein said word comprises the letters “try” at the beginning of its first
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\

syllable, and also comprises the letters i at the beginning of another (e.g. second)
id word is the word “trying”. .

syllable of said word. Sa

In this system the quantity of phoneme sets/speech models necessary for recognition of

many entire words 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 havea -
amount of memory needed.

significant impact on the
ord in the dictionary.

In many cases only one of said assembled characters may match a w
d/outputted. If more than one assembly of character sets
said words may be presented to the user

Said word will be inputte
correspond to words available in the dictionary,
(e.g. ina list printed at the display) and the user may select one of them by for example
pressing a “select” key.
g to one or more of said

Ject a word accordin
speech of said word.

As mentioned before, the system may s
ding to speech/sub-

selected character/phoneme sets coITespon

In some cases, the system may pot 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
ting”, and the system

enter the word “demonstrating”, in four portions “de-mons-fra-
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 t0 assembly of said sets of characters. The
system then, may notice that by considering the letters “de” (e.g. few begging letters) of the
first selected character-set and the letters “mon” (few begging letters) of the second
character-set, also considering the third and forth character sets, the intended word may be
the word “demonstrating”. Also as needed, the system may add characters to an assembled
(of the selected character sets) chain of characters o delete characters from said chain of
For example, if the user

characters to match it to a best matching word of the dictionary.
he word “sit-ting”, in two portions, and the system erroneously selects
to a recognition method (e.g. comparison of said
ary), the system may decide thata
tch it to the

attempts to enter t
» according
d chain of characters to ma

the character sets, “si-ting",
character/phoneme sets with the words of the diction
letter “t”” must be added after the letter “i”, within sai
word “sitting”. In another example, if the user attempts to enter the word “mee-ting”, in
e system erroneously selects the character sets, “meet-ting”, according
(e.g. comparison of said character/phoneme sets with the words of
«» must be deleted after the letter “e”,

may decide that a letter
tch it to the word “meeting”.

two portions, and th
to a recognition method

the dictionary), the system
in said chain of characters to ma

he end of a portion of a word (e.
he beginning of the following po
tem.

g. said word having more than
rtion of said word may permit

Having a same phoneme at t

one portion/syllable) and at t
better recognition accuracy by the sys

80

Samsung Exhibit 1017, Page 160 of 270



nvention, for example, to phoneme-sets (assigned to
h as a vowel, additional phoneme-sets comprising
a consonant at its end may be

According to one embodiment of the i
tion accuracy. For

a key) terminating with 2 phoneme suc
said phoneme-set and an additional phoneme such as
considered and assigned to said key. This may augment the recogni
example, by referring to Fig. 81, when entering the word “coming” comprising two

portions “co-ming”, the user may press the keys 8102 say “c0”, then he may immediately
press the key 8108 and say “ming rtion of the sub-speech is too short,

» Because the first portior
if the phoneme-set “com” is not assigned to the same key 8102 wherein the phoneme-set

«co” is assigned, while pressing said key and saying “co”, it may happen that the system
the speech of sai lect an erroneous phoneme-

may misrecognize d portion by the user and se
set such as “call”. On the other hand if the phoneme-set ‘com” is also assigned to said key,

* of the portion “ming” would be similar to the ending phoneme
m”. In this case the System may select two phoneme-sets “com-
sets, (e.g. “com/come”, and “ming” as example).
sets with the words of the dictionary, the system
ed character-set and match said

the beginning phoneme “m’
“m” of the phoneme-set “co
ming” and their corresponding character-
After comparing the assembled character-
may decide to eliminate one “m” in one of said assemb]
“coming” of the dictionary database.

assembled character-set it to the word
pronounced by the users that, in many cases,

To permit better recognition of the speech
may be natives of non English spoken regions, character sets assigned to phoneme sets
ciation, may be assigned to all

(such as “vo” and “tho”) having ambiguously similar pronun

of said phoneme sets.
xt through a small keypad severely reduces the data entry speed.

Entering data sﬁch as te
The data entry systems O ressing a single key for each
lly augments the

portion/syllable of a word, W,

f the invention based on p
hile speaking said portion/syllable dramatica
data entry speed. The system has also many other advantages. One advantage of the system
is that the system may recognize (with high accuracy) a word by pressing maybe a single
key per each portion (e.8. syllable) of said word. Another great advantage of the system is
rry about misspelling/mistyping a word which, particularly,

that the users do not have to wo
in word predictive data eniry systems result in misrecognition/non-recognition of an entire
that when a user presses the key

word. Also another great advantage of the system is in
rst letter of a portion of 2 word, he speaks (said portion) during said
fault symbol such as 2 punctuation

corresponding to the fi

key press. At the end of a word, the user may enter a de

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

key press may also be Lsed as the end-of-the-word signal. For example, a user may enter

the word “hi”, by pressing the key 81 03 and simultaneously say “h”. He then may press
hat the entry of the word is ended and the

the key 8107 without speaking. This will inform t
symbol “,” must be added at the end of said word. The final input/output will be the
character set “hi,”.

invention is a derivation of the data entry systems

The data entry system described in this

described in the PCTs and US provisional applications filed by this inventor. The

combinations of a character by character data entry system providing a full PC keyboard

function as described in the previous applications and a word/portion-of-a-word level data
lication and here in this application will provide

entry system as described in said PCT app
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"a complete fast, easy and natural data entry in mobile (and even in fix) cnvironﬁxents :
permitting quick data entry through keyboards having reduced number of keys (€.8.

keypads) of small electronic devices.
vention may use any keyboard such

As mentioned before, the data entry system of the in

as a PC keyboard. Also as mentioned, according to the data eniry system of the invention,

a symbol on a key of a keyboard may be entered by pressing said key without speaking.
ith a keyboard such

The data entry system of the invention may optimistically function w1
as a standard PC keyboard wherein a single symbol is assigned to a predefined pressing

 action on one or more keys. As is known by people using computer keyboards such as the

one shown in Fig. 90, for example, by pressing a key 9001 of a PC keyboard 9000, the
-~ letter “b” may be entered. Also for example, by pressing, simultaneously, the shift key

9002 and the key 9003, the symbol “#" may be entered.
By combining the data eniry system of the invention with such a keyboard, on one hand
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,

_ Without the necessity of additional manipulation for
h the keyboard as usual,

simultaneously) say “band”
changing modes, this, on oné hand permits the user to work wit
h as a word/part-of-the-word

and on the other hand enables said user to enter a macro suc
by speaking said macro and (preferably, simultaneously) pressing the corresponding one

or more key.
fa character by character data eniry system

As mentioned before, the combinations o

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 a complete fast, easy and natural data entry system.
ised of one or more sub-speeches also corresponding to

Speech of a word may be compr
y referring to Fig. 81, when a user presses the key 8102
E(b”’ the

single characters. For example, b

of the keypad 8100 and says “b”, said data entered, may correspond to the letter

word “be”, and the word “bee”. According to one embodiment, the system may 2ssign

the highest 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 the rest of the word,
d key to finish the entry of

character by character, or he, for example, may press an en
said word and then for example, manipulate a select-key to navigate between the other

choices (e.g. “be”, and “bee”, in this example) and select the one he desires.

le, while entering a word/chain-of-characters

According to this method, also for examp
starting with a sub-speech corresponding to a single character and also eventually
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the.speech of @ word/part-of—a-word assigned to said key, said character
highest priority and eventually being printed on the display of 2
ce, even before the end-of-the-word signal is inputted by the user. If
speech entered, may still correspond/aléo-conespond toa
be repeated. If an end-of-the-word signal such as a spacé
be given the highest priority and may remain on
h as entering the next word, will be considered
rs by the user. If the same data

acte!
ched by the system, said words may

d chain of single characters is not
e, use a select key to navigate

corresponding to
may be given the
corresponding devi
the next part—of—the-speech/sub-
single letter, this procedure may
key occurs, said chain of characters may
the display. Proceeding to a next task, suc
a5 confirmation of acceptance of said chain of char
entered also corresponds to one or more words mat
also be available/presented to the user. If said printe
what the user intended to enter, the user may, for exampl

between said words and select the one he desires.

With continuous description of this embodi
(speech/part—of—the-speech and/or key press) entered during entering a word/pa
word, does not correspond to a single character and at the end-of-the-word signal has
been inputted, then said displayed characters may be erased and instead, the word
 (corresponding to sajd 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 2 select key to navigate
between said words and select the word he desires.
By using a standard telephone keypad and the data en
there may notice that in English language there are no
wherein the speech of all of said syllables also correspond t
corresponding keys.

ion, if one of the data

ment of the invent
rt-of-a-

try of the system of the invention,
words with more than one syllable

o single letters on the

There are several one-syllable words which correspond to a character on 2 corresponding
key (e.g. “b, be, bee”, or “t, tea, tee”). As mentioned, in those cases, said single letters

may be given the highest priority.
or example:

According to the above-mentioned principles, fi
. to enter “b”, the user presses the key 8102 and says “b”
to enter “bmx”, the user presses the corresponding keys while pronouncing the

etters

» the user presses the corresponding keys and pronounces the

corresponding 1

to enter “bmx95

corresponding characters

to enter the word «pefore”, the user either presses the corresponding keys while

pronouncing the corresponding letters (e.g. character by character data entry), or

for example, he first presses the key 8102 and (preferably, simultaneously) says

“bg” and then he presses the key 8109 and says «“for”. At the end he enters an end-
pace key (e.g. word/portion—of—a-word data

of-the-word signal such 2s pressing a s

entry system).
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r may combine character. by character data

* The advantage of this method is in that the use ;
_word data entry system of the invention,

entry of the invention with the word/part-of-the
without switching between different modes.
a comp

1 of characters comprising symbol
) commands, or enter words existing in a

lete data entry system enabling a user at
s such as

The data entry system of the invention is
ary moment to either enter arbitrary chai
letters, numbers, punctuation characters, (PC

dictionary database. .

on, the character-sets (corresponding to the

the system may be presented to the user
£ assembly and comparison with the word of the dictionary
xample, after each entry of a portion of a word, the character-sets
data may immediately be presented to the user. The
that immediately after entering a portion of a word, the
the word was misrecognized by the system. In this case
d repeat (or if necessary, enter said portion, character
rrect 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
of a word. For example, a single press on

used to erase an entire word and/or a portion
g an entered portion of a word (e.g. a cursor situated
tes the system that said portion

immediately after said portion by the system/user indica
will be deleted). Also for example, a double press on said key may result in erasing all 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).

r a chain of characters such as “systemXB5”

o ente
le character(s).

According to one embodiment of the inventi
speech of a word/part-of-a-word) selected by

before the procedure 0
database is started. For €
corresponding to said entered
advantage of this method is in
~ user may verify if said portion of

the user may erase said portion an
by character) said entry until the co

said key may result the erasin

It may happen that a user desires t
comprising entire word(s) and sing
nt, after each entry of
the end of the entry o

the data corresponding to a portion of
£ said entire chain of characters, the

s no word in the dictionary that corresponds to the
ach portion of the word. In other hand the
£ some of sequential selected character-sets,

t the assembly o
e dictionary database while the others correspond to single
g of said characters and

m will form an output comprisin
In the example above, the word “systemXB5” may

According to one embodime
said chain of characters or at
system may recognize that there
selected character-sets corresponding fo €
system may recognize tha
correspond to a word in th
characters. In this case the syste
words in a single chain of characters.
be entered in five portions, “sys-tem-x-b-5"

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

follow:
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.gorti n sys © tem X b 5
~ tem/theme/ X b/be/bee 5

character-set sis/sys
rtions with the words of a dictionary, the system may

After assembly/comparing said po

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 o
_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 “tem”, matches the word
» The third and fifth character-sets correspond to the letter “x” and the number

o the letter “b”, or to the

“system
«5» respectively. The forth portion may correspond either t
words “be” and “bee”. ‘
The system may present to the user the following choices according their priority:

“systemxb5”

“systemxbe5”

“systemxbee5”

ognition procedure of chain of characters
tart/end of said

tire word, the user may signal the s
ng a predefined key.

It is understood that for easing the rec
d signal such as pressi

ngle characters and an en
d chain by a predefine
of the invention, a word being divided into more than one
be divided in a manner that, when possible,

1. For example, the word “merchandize” may

comprising si
words/characters in sai

" According to one embodiment
portions for being inputted, may preferably,

the speech of said portions start with a vowe
be divided in portions wmerch-and-ize”. Also for example, the word

divided into “man-ip-ul-ate”.
character-sets corresponding to 2 phoneme-set

Also for better results, the selected

corresponding to the speech of a portion of a word may consider the corresponding

phoneme-sets when said character-sets are compared with the words of the dictionary

database. For example, in English language, the corresponding character-sets for the

phoneme-set “&r” may be character-sets such as “air”, “ar’, and “are”. The corresponding
e” and “ar”. In this example, both

character-sets for the phoneme-set “4r” may be “are”,
character-sets, “are”, and «ar” In case of misrecognition of
on or correction procedure. Knowing

phoneme-sets have similar

the input, the system may attempt for a disambiguati

to which phoneme-set 2 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 “&b” (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 “3”), 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
sing a key corresponding to the first

be entered by speaking it and simultaneously pres

“manipulate” may be
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i

phoneme/characte
happen that the sys
having more than 0
sub-speeches (e.8- sylla
for example, the word ©
phoneme-set “t3”), may be as
 press the key 8109 and say “data’.

tem does not recognize a
ne sub-speech (e.g. syllable). In

da-ta” (e.g. Wherei
signed to the

Press and speak data &
end-of-the-word proce
or by the user, respectively.

Ag described before, t
- Words being entered in
having one syllable) co

- Words being divided in
syllable, or words having one sy
consonants or vowels) and being entere

each portion combined with t

m

odime
base of the words of

According to one emb
such as pressing an “End-

existing word in a data
end-of-the-word signal
consider the result of s
predefined system design/m
such as a space character at the en
symbol such as a space character or an €
word/character will be attached to the en

ode, the system ma

nter-fun
d of said

Example:
“FOR” followed by 2

According to another embo
to an existing word in a data
at Jeast a space ¢

additional symbols such as
least an “enter” function at the end of said word,

symbols are entered.

Examples:

“FOR” followed by an “” results “FOR ”

“FOR” followed by a *,” results “FOR,”
«» results “FOR.”

«FOR” followed by an
sent of the invention,
tionary database 0

According to one embodin
ntering an end-o

to an existing word in 2 dic
enters a next word (without €
between said two consecutive wor

86

r of said word. Evena chain of wor
phoneme-

bles) of said word may be as

n for examp
key 8109. To enter said word, the user may

ntry system of the invention pe:
dure may automatically or man

here are at least two kinds of
one portion by a sing
bivned‘with the corr

to more than one portl
llable but comprising m

d by sub-spee
he corresponding key press

nt of the invention, when an en
a language is en
of-a-Word”

aid data entered for being in
y consider to a

d of said result.
ction after said word, the next ente

n “End-of-the-Word” key (no spaci

diment of the invention

base of the words ofa
haracter, a

f the word
f.the-word signal such as a s

ds) also correspon

ds may be assigned to 2 key. It rﬁay

ser (e.8. sub-speech), of a word .
this case, two OT more consecutive

signed to a key. Referring to fig. 81,-
le, the system misrecognises the

mits to enter words, therefore an
ually being managed by the system

words being entered:
Je sub-speech/speech (e.g. words

esponding key press(es)

on (e.g. words having more than one
ultiple consecutive
ch/speech corresponding to
(es) for each portion.

tire word corresponding to an
tered and the user enters an
key, then said word will
putted/outputted. According to

dd or not to add a character

r the user, do not enter &

If the system O
red

word.

ng), results “F OR”

, when an entire word corresponding
language is entered and the user enters
t least a punctuation mark, or at

{hen said word and said additional

when a user enters a word corresponding
s of a language and then said user
pace character

ding to an existing word in the
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{

but the assembly of said two words does not correspond toawordina
base, then the system will automatically add a space character

dictionary,
dictionary of words data
between said two words.

- “FOR?” followed by «SOME?” results “FOR SOME”

when a user enters a word. c;orresponding

f a language and then said user

Example:
he invention,
character

According to one embodiment of t
to an existing word in a dictionary database of the words 0
enters a next word (without entering an end-of-the-word signal such as a space
between said two consecutive words) also corresponding to an existing word in the
dictionary, and the assembly of said two words also correspond to a word in a dictionary
of words database, then the system may present two choices to the user. A first choice
may be the assembly of said two words (without a space character between them), and
sing one (or more) space character

the second choice will be said two words compri

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
d choices and may print it on the display of the

may a higher priority to one of sai
ser confirmation. The user, then, will decide which one to
ord/character will inform the

corresponding device for u
select. For example, proceeding to the entry of the next w
user that the first choice was confirmed.
Example 1: ’ .
“FOR” followed by “GIVE” may result a first choice “FORGIVE”
“FOR” followed by “GIVE” may result a second choice  “FOR GIVE”
Example 2:
“MAN” may result “WORKMAN”
“WORK MAN”

“WORK” followed by
«WORK?” followed by “MAN” also may result
g word(s) also

tioned procedure may be repeated for the followin

The above-men
corresponding to the same principles.

Example:
“WORKMAN? followed by “SHIP” may results “WORKMANSHIP”
‘ may also result «“WORKMAN SHIP”

«“WORKMAN? followed by ‘SHIP”

avention, when a first word corresponding to an

ds of a language is entered and the user enters a
d (with no space character

ponds to an existing word in

first word corresponds to a

said first word and said

According to one embodiment of the i

existing word in a database of the wor
next word/portion-of-a-word to the end of said first wor

between them) and said next word/portion does not corres
the dictionary, but said next word/portion assembled with said
word in the dictionary, then the system will automatically attach

second word/portion to provide 2 single word.

Example:
87
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i

"“FOR” foIIovs'/ed by “CING” resul(tsi“_F ORCING” .
S” results “F ORGIVENESS”

«pORGIVE” followed by “NES

tered word/portion-of-a-

diment of the invention, when a first en
ds of a language and the user enters a next.

According to one embo

word does not exist in 2 database of the wor ]
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 8
word in said dictionary, then the system selects said word and eventually presents it to the

- user for confirmation.

Example: : '
“gYS” followed by “TEM” results “SYSTEM™

better results, also for reducing the ambi guity, automatic end-of-
intervention. For example, pressing a

the-word procedure may be combined with user 1
space key at the end of a portion, may inform the system that said portion must be
assembled with at least one portion preceding it. The system may also place a space
character at the end of said assembled word.
user intervention, the following situation may occur:
“FORGIVE”

Example 1: without
“FOR” followed by “GIVE” may result a first choice,
may result also a second choice, “FOR GIVE”

“FOR” followed by “GIVE”
llowing situation may OCCL:
may result one choice, “FORGIVE ”

It is understood, that for

Example 2: with user intervention, the fo
“FOR” followed by “GIVE” followed “”
toa manual/semi-automatic/automatic end-of-the-word

the system by a means such as a
from it. This is because in many

—word issues.

|
be optional. A user may inform

to said procedure or exiting
anually handle the end-of-the

re to, arbitrary, enter one Of
cribed in one of

Entering the system ir
mode/procedure may
mode button for entering in
cases the user may prefer to m

y desi

As mentioned in a previous embodiment, the user ma
more words within a chain of characters. This matter has already been des

the previous embodiments of the invention.

Example: “91SYSTEMep7”
y present to the user, the

According to oné embodiment of the invention, the system ma

current entered word/potion-of-a word (e.g. immediately) after its entry (e.g. speech and

corresponding key press) and before an «end-of-the-word” signal has been inputted. This
atch said portion with the

nition processing. The system may m
ds/portions—of—words, current

will be a dynamic recog
words of the dictionary, relate said portion to previous wor

88
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/
resent to the user. The system may also,

e context, etc., to decide which output to p

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
rd. The system will attach said two words.

word and said following word/portion-of-a wo

phras

Example: :
«pRESS” followed by “SPEAK” results “PRESSSPEAK”
the word database of the system may also

In additional to standard words in a dictionary,
| characters (e.g. “it’s”), etc.

comprise abbreviations, words comprising specia
es the key 8103 and says “its”, the

ed to said key and said (portion of)

mple, when a user press
(e.g. according to phrase

Referring to Fig. 81, for exa
“its” and “it’s” assign

system may select the words,

The system may either itself select one of said words

rd, etc.) as the final selection or it may present said selected words
m, for example, may print the

concept, previous wo
to the user for final selection by him. In this case the syste

word with highest priority (e.g- “jts™) 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 2 predefined key or proceeding to entering the following 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
ter, then the user may select the other selected

word is not what the user intended to en
vided within the system.

words (e.g. “it’s”) by a selecting means pro
As mentioned in previous applications, symbols (e.8. speech/phoneme-sets/character-
sets/etc.) may be assigned to a mode/action such as double-pressing on for example, a key,
combined with/without speaking. According to one embodiment of the invention, an
ambiguous word(s)/part-of-a-word may be assigned to said mode/action. For example, the
words “tom” and “tone” (e.g. assigned to a same key 8101) may cause ambiguity when
they are pronounced by a uscr. One solution to disambiguale them may be in assigning
each of them to a different mode/action. For example, a user may single press (e.8. pressing
once) the key 8101 and say “‘tom™ to enter the character-set “tom™ of the example. Also

he key 8101 and say “ton™ o enter the character-set “tone”™ of

said user may double-press t

speech.

Also for example, a first phoneme-sct of the speech of a
word) ending with a vowel may cause ambiguity with a second phoneme-sel which '
compriscs said [irst phoneme-set at the beginning of it and includes additional phoneme(s).
Said first phoneme-set and <aid second phoneme-set may be assigned to two different
modes. This may significantly augment the accuracy of voice/speech recognition, in noisy
environments. For example, the phoneme-set “ma” may cause ambiguity with the

vhen they are pronounced by a user. For better disambiguation, each
a different mode. For example, the phoneme-set “‘ma” may be

the example.
(e.g. corresponding to at least part

phoneme-set “mall™
of them may be assigned to

89
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key and the phoneme-set “mall” may be

assigned to a single-press of a corresponding

assigned to a double-press on said corresponding key.
e.g. phoneme-sets)

another embodiment of the invention, the symbols (
such as

assigned to different corresponding modes/actions
t convenient, in the example above, the

According to
d to a first key such as 8101, and the

causing ambiguity may be
pressing different keys. Although obviously it is no

first phoneme-set “ma’™ may, for example, be assigne
“mall” may be assigned to another key.

second phoneme-set
a first phoneme-set represented by a
phoneme-set may be

Also, according to one embodiment of the invention,
at least a character representing the beginning phoneme of said first
assigned to a first action/mode, and a second phoneme-set represented by at least a
senting the beginning phoneme of said second phoneme-set may be assigned
<o on. For example, the phoneme-sets starting with a

e assigned to a single press on the key 8101, and.the

character repre
aracter such as “sh” or “t”, may be assigned to

to a second action/mode, and
representing character “s” may b
phoneme-sets starting with a representing ch

a double press on, the same key 8101, or another key.
single letters (e.g. “3” (0 “2") may be

-of-words may be assigned to a second

According to one embodiment of the invention,
assigned to a single press on a

assizned to a first mode/action and words/portion
action/mode. For example, a single letter may be

corresponding key (e.g. combining with user’s speech of said letter), and a word/portion-
of-a-word may be assigned to a double press on a corresponding key. According to this
example, a user may combine a Jetter-by-letter data entry and a word/part-of-a-word data
entry. For this purpose, on one hand, said user may provide a letter-by-letter data entry by
single presses on the keys corresponding to the letters to be entered while speaking said
letters, and on the other hand, said user may provide a word/part-of-a-word data entry by
double presses on the keys corresponding to the word/part-of-a-word to be entered while

speaking said word/part-of-a-word.
vention, a means such as a button press may be

According to one embodiment of the in
provided for the above-mentioned purpose. For example, by pressing a mode button the
system may enter into a character-by-character data entry system and by re-pressing the
same button or pressing another bution, the system may cnter into a word/part-of-a-word
data entry system. According to this embodiment, in a corresponding made, a user may for
example, cnter a character or a word/part-of-a-word by a single pressing action on a
corresponding key and speaking the corresponding character (e.g. letter) or word/part-of-a-
aned to different

word.
words having similar pronunciation may be assi
in general, or in the corresponding phrase.

Also words/portion-of-

modes, for example, according to their priority,

In this case, for example, a [irst word/portion-of-word may be assigned to a mode such as a

single press, and a second word/portion-of-word may be assigned to a mode such as a

double press on a corresponding key, and so on. For example, words “by™ and “buy™ have

similar pronunciations. A user may enter the word “by” by a single press on a key assigned
Said user may enter the word “buy™ (e.g. having lower

(o the letter *b™ and saying “bT".

90
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priority, in genér:—d) by applyin.g a double press on
saying “bi™. Also for example; the syllabl

be assigned to a third mode such as atri

As mentioned before, the different assembly of sele
speech of at least oné portion of a word may corresp
as mentioned befor

dictionary data base. Also
may be used fo select an intended word among t

(when there are more than one selected words) m
the context of the phrase to which it belongs. Also, h
than one selected words) may be assigned to a word
one of the, previous and/or the following portion(s

According to one embo
assigned to a different n
y corresponding to L

a user presses a ke
d by the system. To

“hee” may be selecte

cording to this embodiment,
econd selection ‘bee”
-ding to this embodiment,

“p" and says “'b

ac
single-press mode and a s

double-press mode. Accor
ey corresponding to

press once the k
ame key and say “bhe”

double press the s
According to oné embodiment of the invention, 8
assigned to a mode such as a single-press mode 0

automatic spacing procedure, the attachir
functions may be assigned to a double-press mo

word/portion—of-a-word as
before or being entered after this wor
such as the word “for™ by a single press (
automatically be provided before (or after, or
word is entered by 2 double-press (€8 while spea

the previous word/portion-of-

d/portion. Fo

In the example above,
of-a-word may cause the same

embodiment of the invention, fo

result.

According to oné
the words/part—of—the—\-\/ords as
aracter at the
deleted by the systeni.

least one space ch
ay be located (e.g.

it may, automatically, be
entered at the end of aword m
example:

sword © followed by v results “word, "

91

a key corresponding to the letter

e/character-set “bi
ple tapping on a
cted character-sets relating to the
ond to more than a word in a

e, a selecting me
hose matched wor

ay be assigned to
igher priority (when there are more

according to the context of at least

diment of the invention, each 0

10de of the data entry system 0
he letter “b™ and
avoid the use of for example,

a first selection “be™ m
may be ass
in the example above, a user may

& to provide “be”. He also, may

ome of t
r a double-press mode. For

ng/detaching
de. Accord

signed to this mode may be
r examp

e.g. while spea
both before and after)
king it), said word may be att

word, or to the word/por

r automatic spacing purposes,

signed to corresponding
end of them. [n this case,
Characters such
by the system) before s

ubn and
" (also pronounced “p1), may
key, and so on. :

ans such as a “select-key”
ds. A higher priority
a word according to

)-of -words/words.

f said matched words may be
fthe invention. For example, when
says "‘be”, two words “be” and

a “select-key™,

ay be assigned to a mode such as a
igned to a mode such as a

to provide “bee™.

he spacing issues may also be
example, in

(e.g. of portions-of -words/words)
ing to this embodiment, a

attached to a word/portion entered
Je, when if a user enters a word

king it), a space character may
said word. If same
ached to

tion-of-word entered after it.

after the entry of a word/portion-

e. also for example, a double press

some of

phoneme-sets, may include at
when said space is not required,
as punctuation marks,
aid space. For
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n, for automatic spacing purposes some

According to another embodiment of the inventio
onding phoneme-sets, may include at

of the words/part-of-the-words assigned to corresp
least one space character at the beginning of them. In this case, when said space is not

required (e.g. for the first word of a line), it may be deleted by the system. Because the
space character is located at the beginning of the words, characters such as single letters
or 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
ss for attaching the current portion/word to

spacing procedure, an action such as a key pre

the previous/following portion/word may be provided. For example, if a space is

automatically provided between two (e.g. current and precedent) words/portions, a
d space and attach said two

predefined action such as a key press may eliminate sai
words/portions. Example:

“for™ + “ give™ + a predefined key-press,  results “forgive”
another embodiment of the invention, a longer duration of pronunciation of

able/portion-of-a-word, ending with said vowel, may cause a better
h recognition of the invention. For example,

According to
“” when saying “vo” may inform

a vowel of a word/syll
disambiguation procedure by the speec
pronouncing a more significant laps of time, the vowel
the system that the word/portion-of-a-word to be entered is “vé” and not for example, the

ward/portion-of-a-word "voI”.
vention, by using a predefined means suchasa

According to one embodiment of the in
to be inputted may be capitalized. For example,
art-of-words entered by a user may be

predefined key pressing action, the data
by pressing a “Caps Lock™ key the letters/words/p

inputted/outputted in uppercase letters.
iment of the invention, a Jetter/word/part-of-word in lowercase
as a single press on a corresponding key (e.g.

said letter/word/part-of-word) and a

According to one embod
d to a second mode such as a double

may be assigned to a first mode such
combined with/without the speech of
Ictter/word/part-of-word in uppercase may be assigne
key (e.g. combined with/without the speech of said
ample, to provide the word (e.g. character-set)
8101 and say “thought™. To produce the word

press on a corresponding
double press the key 8101 and say

letter/word/part-of-word). For ex
“thought”, a user may single press the key
(e.g. character-set) “THOUGHT”, said user may
“thought™. This may permit to Jocally capitalize an input.
Also, according to a similar principle, a word/part-of-word having its first letter in
upperease and the rest of it in lowercase, may be assigned to a mode such as a single-
press mode, double-press mode, etc.

According to one embodiment of the invention, as described in previous applications for
character-by-character data entry, letter/word/part-of-a-word may be assigned to more
than one single action, such as pressing two keys simultaneously. For example, a
word/part-of-a-word starting with “th™, may be assigned to pressing simultaneously, two
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he letters “t” and “h” réspectively, and (eventually) speaking
y be assigned to words/parts-of-words

different keys assigned to't
abet (e.g. “a”, “b”, etc.).

said word/part-of-a-word. Same principles ma
» wsh™ or any other letter of an alph

starting with “ch”,
art-of-a-words starting with a

e embodiment of the invention, words/p
be assigned to a first mode such as a single

phoneme represented by a character may

press on a corresponding key, and words/part-of-a-words starting with a phoneme
represented by more than one character nay be assigned to a second mode such as a
double-press on a corresponding key. For example, words/part-of-words starting with “t”
may be assigned to a single-press on a corresponding key (e.g. combined with the speech
of said words), and words/part-of-wards starting “th” may be assigned to a double-press
witli the speech of said words).

on said corresponding key (€.8. combined
ferent embodiments of the invention, in different

dictionary of words in one or more languages,
sets), dictionary of speech models (e.g. of

According to on

As mentioned before, depending on difl

categories different dictionaries such as

dictionary of syllabl es/part-of-words (character-

syllables/part-of-words), etc., may be used. If necessary, iwo or more dictionaries in each
and a dictionary

or in whole categories may be merged. For example, a dictionary of words

of parl-of'—words may be merged.
e invention may use any keyboard and

h as “multi-tap” system, word redictive
p sy p

s, etc. For example, on one hand, a user may enter text (e.g.
ressing keys of the corresponding keyboards,

letters, words) using said other systems by p
as habitual) the input, and on the other hand, said user may enter
, by pressing corresponding keys and

f-words),
of-words, other characters such as punctuation

As described before, the data entry system of th
may function with many data entry systems suc
systems, virtual keyboard

without speaking (e.g.
data such as text (e.g. letters, words/part-o

speaking said data (e.g. letters, words/part-

marks, etc.).
Fthe invention may use any voice/speech

As mentioned before, the data entry system 0

recognition system and method for recognizing the spoken symbols such as characters, .

words-part-of words, phrascs, ctc. The system may also use other recognition systems

ading, etc, in combination with user’s actions recognition

des of key-presses, finger recognition, fingerprint

t recognition (e.g. by using a camera), ete. These recognition
atent applications by this

ve been described in previous p
ations (e.g. concerning the symbol-by-

d/portion-of word by

such as lip-reading, eye-re
systems such as different mo
recognition, finger movemen
systems and user’s actions ha

inventor. All of the features in said previous applic
also be applied to macros €.g. WOl

tem of the invention.
as described in previous applications
r may speak words/part-of-words

symbol data entry) may
word/portion-of-word) data entry sys

acter entry level) a use
1g keys. On the other hand, said user may press a key to

According to another embodiment of the invention, (
a character, a part —of-a-word, a

concerning the character-by-char

without pressing the correspondir
inform the system of the end/beginning ol a speech (e.g.
), a punctuation mark, a function, etc.

word, a phrase, etc.
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In another example an

\

invention may also be applied to the entry of macros such as '
phrase entry system. For example, a user may

The data entry system of the
ding to the first letter of the first word of said

more-than-a-word sequences, or even to a
speak two words and press 2 key correspon

two words.
plication and in the previous applications, for data

Although in many paragraphs in this ap
entry purposes, key presses combined with voice/speech of the user have been mentioned
as examples, the data entry system of the invention may be applied to other data entry
means (e.g. objects such as user’s fingers to which characters, words/part-of-words, etc.
may be assigned) and may use other use’s behaviors and corresponding recognition
systems. For example (as have already been described in previous patent applications
filed by this inventor), instead of (or in combination with) analyzing pressing actions on
keyboard keys, the system (by for example, using a camera) may reco gnize 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, 0", are assigned) on a table and say “milk”.
t combined with said user’s speech may be

In this example, said user’s finger movemen

used to enter the word “milk”.
d according to same principles, said other data entry means may be

uch as a letter, and said behavior may be

a user’s handwritten symbol (e.g. graffiti) s
user’s speech. For example, by using 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 letter to enhance the accuracy of the recognition system of the system. In another
t one lefter correspon S

example, said user may write at leas ding 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
-words and/or phoneme

letter and relates it to the words-part-of-the -sets assigned to said
at least one letter (or symbol). hears the user’s voice, it tries to match it

When the system
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.
entry system of the invention as described in this

According to one embodiment, the data
d by this inventor, may be summarized as

application and previous applications file

follow:

- A data entry system comprising:

- The use of at least one object/action (e.g. to which symbols such as at least, a
ction, etc. may be assigned) for informing

character, a word, a part-of—a—word, a fun

the system of at least a first input, combined with;
 at Jeast one user’s behavior (no behavior is also considered as a behavior) for

informing the system of at least a second input providing more information to the
system for helping the system to select an intended input corresponding to said first

input;
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h as a user’s fingers, keys of a keyboard,

wherein, said /action may be objects/actions suc
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.
stems wherein many key presses are used to input few

Contrary to other data entry sy.
f the invention may use few key presses to provide the

characters, the data entry system o
entry of many characters.
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on a Keypad
bols have been proposed in prior patent

A Method of Configuration of Symbols
hows a method of assignment of symbols to the

Different methods of configuration of sym
applications filed by this inventor. Fig. 87s

keys of a keypad 8700.
sitioned on their standard position on a

and digits 0-9 are po
be inputted by pressing the corresponding key while

As before, Letters a-z,
telephone-type keypad and may
speaking them.

cters and functions are assigned to the keys of said

* Also as before, many punctuation chara
(or double pressing) the corresponding keys

keypad and may be inputted by pressing
without speaking them. v v
arks such as “+” sign, which are naturally

In this configuration, some of the punctuatioh m
d may be inputted by pressing a the

spoken by the users, are assigned to some keys an
corresponding key and speaking them.
Also according to this arrangement some symbols such as the ““ gign 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.

own and described and pointed out fundamental
bodiments thereof, it will be

Thus, while there have been sh
novel features of the invention as applied to alternative em

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
n, therefore, to be limited only as indicated by
S

the spirit of the invention. It is the intentio
pended hereto. It is to be understood that the drawings are not

the scope of the claims ap
necessarily drawn to scale, but that they are merely conceptual in nature. For example,
led before may apply to

the features described in this application and the applications fi
bodiment of the invention may be

all of the embodiments of the invention. Also an em
ion combined with one or more other embodiments of

function separately or it may funct
so, for example, if the system comprises enough memory and
ne of said

the invention. Al
processing capabilities, 2 phrase recognition system may be used to select o

selected word according to the corresponding phrase context,

[“ﬁ
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Tnterchanging ambiguous symbols on the keys ol u keypad .
As mentioned before, some symbols such as the letters assigned (o u same key ofa
keypad/keyboard may have ncarly similar pronunciations. This may cause ambiguity for
the voice/speech recognition system of the invention. Fig, 91a shows a standard

telephonc-type keypad 9100, Pair of letlers, “d" and “c”, assigned Lo the key 9101 may
causc ambiguity to the voicclspecch recognition systcm of the invention when said key is
presses and onc of sai puir of letters, “m” and “n” assigned Lo the

d letters is pronounced.
neighboring key 9102 may also cause ambiguity between them whon one of them is
o the other hand, letters “e” or

pronounced. ¢ “d" may casily be distinguished from the
letters “m"™ or “n”™. By interchanging the assipnment of one of the lelters of cach pair to
the recognition proble

the corresponding key of the other pair, m ol said four letters (e.g.
tem of the invention)

by using the press and spuitk dula enury SyS will be solved. This muy
mfiguration of a keypad, but will dramatically

slightly modify the alphabetical order ¢ ‘
augment the aceuracy of the data entry. Fig. 91b shows a keypad 9110 afler said

modification.

Antomatic Spacing Method . _
As previously mentioned, an aulomeatic spacing procedurc for attaching/detaching of
poniom-of—words;/words may: be-assigned-o-u mode such as a single-press mode or o
double-press modc. As already described, a user may cnter 8 symbol such as at least part
of a word (e.g. without providing a space character at its end), by speaking said symbol

while pressing a key corresponding to the bepinning character/phoneme of said gymbol

+ the character by character dala cntry system of the invention, suid beginning character
iy said symbol). According L0 said procedure, also for gxumplc, & uscr may chter a -
symbol such as ul least purt of @ word (e.g. including a space character at its end), by
*: speaking said symbol while double-pressing said key corresponding to the beginning

characier/phoneme of said symbuol. In data cntry systems requiring many key presses to
enter a word, this may be particularly benelicial. :

for example, in 2 character-by-character

character may be colered wnd attached to the
peaking said characier while, for example, single
pressing & corresponding ke fuding a double-pressing action may cause
to cnter said character and attach it to said previous charactor, but also may add a space
character after the current character. | ‘he next character to be entered will be positioned
after said space characler (C.8. will be attached to said spacc character), For example, to
cnter the words “sec you ”, a user may first enter Lhe letters “s” and “c” by saying them
while single pressing their corresponding keys. Then he may say “¢” while double
pressing its corresponding key. The uscr then may enter the letters “y* und “'0” by saying
them while single pressing (he corresponding keys. He, then, may say “u” while double
pressing the corresponding key. :

According tothe ahove-mentioned principles,
data entry system of the invention, a
by speaking/not-s

previous characler,
y. Sane action inc

According to another embodiment of the invention, instead of locating said space
character after said current churacter, the system may focale said space character betore
said current characler.

g7
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1t is understood that instcad of a space character, any other symbol (or group of symbols)
may be considered after said character or hefore it. Of course, considcring thut a letter is
part of a word, as previously described, same procedure applies to parl-af-u-word/word
Jevel of the data entry system of the invention. Again for cxumple, a user may cater the
words “prepurc it”, he first enter the portion “pre™ by saying it while [or example, single
pressing the key corresponding to the letler “p”™. I'hen he may enter “parc” (¢.g. including
a space at the end of it) by saying “parc ” whilc double pressing the key corresponding 1o
the letter *p”. The usc then, may enter the word “it ™ (e.g. also including a space at the '
end of it) by saying it while double pressing the key corresponding to the letter “i”,

* QWERTY Configuration on a Keypad Having Reduced Number of Keys

According to one embodiment of the invention, the configuration and/or assignment of
letters on a keypad may be according to the configuration of the letters on 2 QWERTY
keyboard. This may attract many people who do not usc a tclephonc-type keypad for data
entry simply because they are not famifiar with the alphabetical order confi gurationof -
letters on a standard telephone keypad. According to onc embodiment of the invention,
using such keypad combined with the data entry system of the invention may also
provide better recognition accuracy by the voice/speech recognition system of the

invention.
Fig, 92u shows a tclophone-type keypud 920 wherein alphabetical characters are’
arranged-on/assigned-to its keys according to the configuration of the said letters on
QWERTY keyboard. As shown, the letiers on the upper row of the letter keys of a
QWERTY keyboard arc disiributed on the keys 921-923 of the upper row 924 of said
keypad 920, in the same order (relating to cach other) of said lctters on said QWERTY
keyboard. The letters positioning on the middle letter row of 8 QWERTY keyboard arc - g
distributed on the keys of the sccond row 925 of said keypad 921, in the same order R e e
(relating to cach other) that said Jerters are arranged on a QWERTY keyboard. And ' Cd
fa QWERTY keyboard arc distributed on the

finally, Letters on the lower letter row o

keys of a third row 926 of said keypad 920, in the same order (relating to cach other) Lhat
they are positioned on a QWERTY keyhoard.

With continuous reference to this embodiment, said alphabetical letters may be

distributed on the keys of said keypad in a manner to locate ambiguous lctters on
different keys. Fig, 92b shows as an example, 8 (QWERTY arranged keypad 927 with

minor modifications. In said keypad, the key assignment of the letters “M™ 928 and 7"
ambiguity between the letters “M and
ghtly modified but by

929, are interchanged in a manncr to climinate the

“N". In this example, the QWERTY configuration has been sli
using said keypad wilh the data cnlry system ol the invention, the recognilion sceuracy
may be augmented. It is understood that any othet letter arrangement and modifications

may be considered.
As shown, the QWLR'TY koypud ol the invention 1may comprise other symbols such as
punctuation characters, numbers, functions, ctc. They may be cntered by using the data

9%
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entry system of the invention as described in this upplication and the previous

applications filcd by this inventor. '

1t must be noted that_alphabetical lettcrs having QWERTY (or any other) arrungement
s of any keyhoard having reduced number of keys. Said

ith the data enlty systum of the invention, It Is

may be assigned to the key
arrangement may be modified.

keyboard may be combined and used wi
understood that for better accuracy, any standard

OWLRTY Arrangement on Six Keys )
According to one embodiment of the invention, the data entry system of the invention
a keyboard/keypad wherein alphaberical leticrs having a QWER'TY arrangement
aid keybourd/keypad. :
As known, alphabetical letrers arc arranged o the keys of three rows of keysu PC
keybourd according Lo 4 configuration order called QWERTY. Fig 93 shows QWLRTY
keyboard 9300 wherein (he letters A to Z arc arranged on three Tows of the keys 9307,
9308, 9309 of said keyboard, Usually,  user uscs the fingers of his huth hand for (touch)
- typing on said keybvard. By using the fingers of his lcft hand, a uscr for example, types
_ the alphabetical keys us shown on the lef side 9301 of said keyboard 9300, and by using
{he fingers of his right hand, » user for cxample, types the alphabetical keys situated on
the right side 9302 of said keyboard 9300. According to these principles, it may be
considered that the alphabetical keys of 8 QWERTY keyboard are arran ged according to
a three-row 9307, 9308, 9309 by two-column 9301-9302 table. . S
According to one embodiment of the invention, a group of six keys (¢.8. 3
reduced keyboard may be used to duplicate said QWERTY arrangement of a PC
keyboard on them and used with the data entry sysicm of the invention. Fig. 93a shows as ™~
an example, six keys preferably arranged in three rows 9317-9319 and two columns
9311-9312 for duplicating said QWERTY arrangement on them. As an cxample, the
upper lefl key 9313 contains the Jetters “QWER 1™, corresponding to the letters situatcd
on the keys of the lefl side 9301 of the upper tow 9301 of the QWLRTY kcyboard 9300
of the Fig. 93. The Other keys of said group of six keys follow the same principle and
- contain the corresponding letiers situated on the keys of the corresponding row-and-side

of said PC. keyboard.

nuy use
are assigned to six keys of s

by 2) ofa

ard usually knows cxactly the location of cach letter. A
kly on g QWERTY keybourd. Duplicating a
QWERTY arrangement ol six kcys as described herc-above, permits the user Lo touch- : _ o
type (fast typing) on a keyboard having reduced number of keys. Said user may, for 7 o
example, use the thumbs of both hands (lcti thumnb for left column, right thumb forr
column) for data enlry. ‘I'his lnoks like keying on a PC keyboard permitting fast data

eniry.

A uscr of a QWERTY keybo
mulor reflux pennits him to type 4 uic

ight

It is understood that the left side and right side characters definition of & keyboard
hown only as en example. Said definition may be ]

described in the example above is s

MR
-5
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reconsidered according Lo usér's habitudes, For cxample, the leticr Ree mavy‘_be
ather lhdn fell 51dc* ' S

conmdczed as bclongmg lo the ught side 1.
Accordmg 0 one embodunem of the mvenlmn 4 kz.ypad lmvmg at lea.sl six kn,ys
ith Q )Wl- RT Y arrangemeni absxgned (as dcqcnbed 4bovu)

conlaining alphdbcucal letters w.
aracter ddld enlry bychm of thc.

o said keys, may be LLsud with the chatacter by -ch
mvenlmn. In nddm(m 10 ‘alrea dy- dcscubed advantagus said drmnguncnt alqo compr 565

hxbh aucumcy of lhu h‘ my
: ';.,cmcnt (e g QWbR’I‘Y

e extremcly | I’umlmr :
keypad punrut auserd tast de ex}ll Y syslcm withoul the need. of mqucntly
Iookmg, at the eypdd or at l‘h “the unuespondmg device

a kcypad Y 5"()'vamg at least s
s </ 932

_PIL 115.__)7}7 shows
: dcsmbod betd

. To kt,up this arrangpinaﬁ

" two rows of the keypad 9320

“Fow of smd l\eypdd 9320 ofthc, hg 91b
» coucspondmg columns (e.g left, nght) of s'ud fo
maintain the tdmﬂmnly of an “almost QWI RTY”
the voice recognition %ystum of thc jnvention: For ewmplc. letters
9338 which have been located on the fowest right key of thé keypad
arc here scparated and assigned. rcspcmvcly, to the nghl keys 9333 and 9332 of the

keypad 933(). i1 understood ‘that other symbols such s }'JLllellellon ‘marks, numbers,
dismbutcd amcmg smd keys or other kuys oi a ke ypad comprising

functions, etc., may b¢

_‘eys 9330, 9333 ina rmnnu‘ ]
keybodrd along with high accuracy of
“n” 9337 and “m"”

9320 of the hgj H3b,

7?0
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: Allhough pjcssmg ake
gh R)r 1:115 e_nny Of

Also, it is understood that the QWERTY arrangement of the letters on a group of keys as
described here-above, is provided as an example. Other configuration of symbols such as
the alphabetical orders, on other number of keys, in any key arrangements, may be
considered. For example, according one embodiment of the invention, a keypad may
contain two keys for assigning the most frequently used letters, and it may have other two

keys o which less requently leLd letlers are assigned

T'oday most clectronic devices permitting data entry are equipped with a tclephone-type
keypad. The confipuration and assignment of the alphabetical letters as described before

may be applied to the keys of'a (ukphunc type keypad.
re !
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Fig. 94a shows a telephone-type keypad 9400 whercin alphabetical letters having

QWLRTY configuration arc assigned (e.g. 8 described before) to six keys of two

ncighboring columns 0401, 9402 of said keypad. By being on neighburing columns, entry
Also as mentioned before,

of the letters by (the thumb of) a sinple hand becomes easicr.
mbs (e.g. lcft thumb for lefl column, right thumb for right

the user may usc his both thu
columa) for quick data enlry. ltis understood that other symbols such as punctuation
among the keys of suid keypad and he

marks, numbers, functions, ctc., may be distributed
cntered according to the data entry system of the invention as described in this

applicatiop and the applications filed bcfore by this inventor.

* Fig. 94b shows another telephone-type keypad 941 0 whercin alphabetical letters having

" QWERT'Y configuration are assipned (c.g. as described before) to six keys ol two '
exterior columns 9411, 9412 of said keypad. By being on two gxterior columns, entry of
the lelters by (the thumbs of) two hands becomes casier. Also as mentioned before, the

user may a single hund for data enlry. In this cxample, minor modifications have heen

applied for augmenting the accuracy of the voice/spreeh recognition system of the

invention. For example, letters “m” and “k™ have been interchanged on the corresponding

keys 9413, 9414 1o avoid the ambiguity between the lettets “m™ and *n". Also, Jetters “f*

uz® have been interchanged on the corresponding keys 9413, 9414 to avoid the

wpr and “s™. 1t is understood that other changgs in the

r fasier data entry some churacters such as the space

9415, 9416.

and
ambiguity between the leticrs
configuration may be considered. To
character may be assipned to several keys
Fig, 94¢ shows another tclephonc-type keypad 0420 wherein alphabetical letters
arrangement hased on principles described before and showed in fig. 93¢ are assigned (o
four keys of said keypad,
I'Y arrangement of letlers on few (e.8. 6, 4, 2. clc.) keys :
as cxample, Other kind of letter :
Iso be considercd and assignd to few keys

Tt is understood that the QWER
of a keyboard such as a keypad js described
arrangements such as alphabetical order may &
such as two/lour/six. etc.. keys. )

munication device
ide casy portability. An ideal mobile device
have small data cntry unit

A personal mobile compurter/telccom
A mobile device must be small lo prov
requiring data (e.g. text) entry and/or data communication must
(c.g. at most, only few keys) and a large (e.8. wide) display.
and other symbols) on few keys and the

ata entry provided by the data eniry system of

The arrangement of alphabetical letlers (
consider the desipn of some of the

capability of quick and accurate compicte d
the invention through said few keys, may permil to re
current products for making them more clficient. -
One of those products is the mobile phone which is now used for the tasks such as text
messaging and the intcrnet, and is predicted to become a mobile computing device, The
actual mobile phone is designed contrary to the principles described here-ahove. This is

/2T
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ata entry systems of the mobile phones require the use of
ial surface of the phone, providing slow data entry, and

all (£.8. DATOW) display unil.

ter is the ward processing

i1l also become the most

hecause Lhe (complicated) d
many keys, using @ substant
Joaving a small area for a sm
lications of a compu
procedure. Along with the use of the Internet, writing letters w
commonly used application of a mobile computer/communication device. Said
application requires 4 wide display to permit drafting, formatting, and viewing the
document prelcrably in its cntire width. lor example, while drafiing u letter, the user
must sce said document in its entire width, without heing obliged to scroll it to the leftor
" {o the right, ' o ' :

One ol the most commonly used 4pp

an elcerronic device such as a mobile
and small data entry unit
yws u mobile .
0501, 9502 wherein the
nt as described hefore)

iment of the invention,

According to one cmbod
o a wide display

compuling/communicution device comprisin
having quick data entry capubility may be provided, Iig. 938 she
computing/communiculioxi device 9500 having two TOWS ofkeys
alphabetical letters (e.g. pre ferably, having QWE RTY arrungeme
arc assigned to them. Other symbols such as numbers, punctuation marks, functions, ete. -
may also be assigned to said keys (or other keys), as described hefore, Suid keys of said
communication device may be combined with the press and speak data entry system of
the invention to provide a complete quick data entry. Usc of few keys (¢.g. in LWo rows
only) for data entry, permits Lo integratc 8 wide display 9503 within said device, The
width of said mobile device (and obviously, said display unit) may be approximatcly the -~
width of an A4 paper o provide an almost real size (c.g. width) doument for viewing.
Said mobile compuling/communication device may also have other buttons such as the
huttons 9504, 9503 for functions such ag scrolling the document o upward/downward. to
left/right, navigating & cursor 9506 within said display 9503, send/end functions, cle. :
Also said device may comprisc a mouse (C.. & point and click devive) within, for
cxample, the backside of it. In several patent applications (such as “stylus Computer™,.
and “J'eaturcs to LEphance 1ata Entry”) filed by this inventor mouse/browsing issues on a
try cnhancement means

display and other data en have becn described. All of said issues
of said applications may bc combined between them and/or combined with the data enlry
system and data communication devices of this ipvention.

Fig. Y54, the arrangement of the keys in two rows 9501,
9502 on lefl and right side of said communication device 9500 permils the user 10 thumb-
type with his two hands while holding said device 9500, 1t is understood that other

ment of keys on said device

configuration ol lewters and other symbols on other arrange
may bc considered. For example, the device may COmprise only [ow keys arranged in
only onc row wherei letters) are assipned to them.

With continuous description of

n said symbols (&g
cspnhding patent application, by
the user may use for

efure and described in cotr
ng areluling button with

shown) in the backside of said device,

Also as méntioned b
for aperating said moust while pressi

providing a mousc¢ (not
example, his forcfinger,
his thumb.
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y be used as a telephone. 1t may comprise at least vue
or 9508, The distance between (he Jocation of said

Also, as mentioncd, said device ma
e may cotrespond (o he distance between

microphone 9507 and at least 2 speak
microphone and said speuker on said devic

mouth and ear of a user.
9510 similar to that of the [ig, 9500, wherein its
and wherein the
o principles alrcady
ned o said keys
his two

Fig. 95b shows as an cxample, a device
arranged in two rows 951 1, 9512

input unit comprises four keys only.
alphabetical lotters and numbers arc assigned 1o said keys according L
described. Other symbols and functions (not shown) may also be assig
and/or other keys according w the principles already described. A user may use
. (humbs 9513, 9514 for lyping. '
Fig. 95¢ shows as an example, a device 0520 similar to that of the fig. 9510, whercin its
jnput unit compriscs four keys only arranged in two TOWS 9521, 9522 located on onc side
of said elcctronic device, and wherein the alphabctical Jetters, and numbers ure assighed
to said keys according 10 principles alrcady described, Other symbols and functions (uot
shown) muy also be assigned to said keys and/or other keys according (0 the principles
already described. A uscr may use one hand (or two hands) for data entry. A nub 9523
may be provided in the center of arrangement of said four keys to permil duta entry

without looking ut the keypad.
to thai of the fig. 9520, wherein its

ws as an cxample, a device 9530 similar

r keys arranged in two rows 9531, 9532 located on one side of

d whercin the alphabetical leters, and numbers are assigned (o

ciples already described. A third row of keys 9533 duplicating.
9531), is positioned at the opposite

['keys (in this cxample,
0. This arrangement of keys permils Lhe uscr 1o cuter

hoice. Other symbols and functions (not shown) may
ther keys according to the principles already

Fig. 95d sho
input unit compriscs [ou
said electronic device, an
said keys according to prin
onc of said first two rows 0
cnd of said clectronic device 953
data with onc or two hands at his ¢
also he assigned w said keys and/or o

described.

0 designed according to the

Fig. 95¢ shows as an example, an clectroniv device 954 :
lar to the preceding cmbodiments with the

principles described in this application and sinm
difference that here an exicndable/relractable/foldable display 9541 may be provided
within said electronic device to prmit a large displuy while needed. For cxample, by

using an organic light-comi tling diode (OLKD) display. said electronic device may be

equippud with a onc-picce extenduble display-
According to one embediment of the invention, as shown in fig. 95f, an elcetronic deviee
9550 such as the onc described before, may comprise # printing unit (not shown)

integrated within it. ecause of the design of said clectronic device (c.g. having
A4 paper) o priming/scunningjuupyiug unit may be

approximatcly the width of an
integrated within wid device. for example, a user may feed a paper 9551 (o print u page.
a mobile computing/ communication device may be

Providing a complere sojution for
ample, 4 usct may draft documents suclias a

extremely useful in many situations. For ¢X

/oY
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letter and print them immediately. Also for cxample. a salesman may drafi a document
such as an invoice in client’s promises and print it for immediate delivery.

To permit reducing the size of said mobilc computing/ communication device and still

being capable of printing u standurd sizc paper such as an A4 paper, a device
corresponding 1o the size of hall of said standard size paper may be provided. -

. Fig. 95g shows a standard blank document 9560 such as an A4 paper. As shown in

_ Fig. 95h, said paper may be folded in its middle, providing two half faces 9561. 9562. As

" showa in Fig. 95k said folded document may be fed into the printing unit of an electronic

~ device 9570 such as the mobile computing/communication device of the invention to

© print a page of a document such as an edited Ictter, on its buth half faces 9561, 9562
providing a standard sized printed letter. This will permit manufacturing of a small sived -
fnobile cleetronic device being capable of printing a standard size document.

Circular Keyboard o
According to one cmbodiment of the invention, at least part of the keys of a keypad ‘may.
be positioned on said keypad in a mawier to greale a circular form. IFig Y6 shows as un

cxample, a keypad 9620 comprising six keys 9621-9626 positioned around a centered
key 9627. Said centered key 9627 may he physically different than said other six keys.-
Lor example, said key 9627 may be bigger than the other keys, or it may be have a nub
on it. Alphabetical letters having QWER'TY configuration may he distributed among said
keys. A spacc character may be assigned lo the key 9627 situated in the center, Of course
said keys may also comprise other symbols such as numbcrs, punctuation marks,
functions, etc as described carlicr in this application and the applications before. The
advantage of this kind (e.g. circular) of key arrangement on a keypad is that, by
recognizing said centered, key by touching if, # uscr muy type on said keys without -~ - RS

looking at the keypad.

A Wrist Communiculivn Device Co
The data entry system of the invention may permuif to crcatc small electronic devices with
capubility of complete. quick data cntry. One of the promising future telecommunication
devices is a wrist communication device. Many efforts have been provided to creale u
workable wrist communication/organizer device. The major problem of such device is
workahle relatively quick data entry system. Some mauufacturcrs have provided
prototypes of wrist phones using voive/speech recognition technelogy for data entry. OF
course, hurdware and software limitation of such devices provide poor data entry results.
The data cntry system of the invention combined with usc of few keys as described in this
application and the upplications filed before by this inventor may resolve this problem
and permit quick data cntry on very small devices, Fig. 964 shows as an cxample, a wrist
clectronic device 9600 comprising few keys (e.g. in this example, four keys arranged in
" two rows 9601, 9602) wherein symbols such as alphabetical letters, numbers, punctuation
marks, etc., are assigned to said keys according Lo the principles of the data entry system
of this invention. Suid electronic device also comprises a data entry system of the
invention using at least said keys. Said keys may be of any kind such as resembling to the
regular keys of a mobije phone, or being tuch-sensitive. Touch sensilive keys may

g
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wo fingers Y603, 9604 of on¢ hand. A display upit 9505 may
cte. A watch unit 9606

¢ data entered, (he data reccived,
ist device. Said wrist device may also comprise other -
he noted that for

as send/end, cte,, 1 must
and usc the thumbs of

permit touch-typing with t
also be provided for viewing th
may also be assembled with said wr
buttons such as 9607, 9608 [or functions such
faster data entry, a uscr my remove the wrist device from his wrist
both fingers, each for prussing the keys of one row of keys.

ag described before) and uther key

it is understood that other number of keys (e.g. 6 keys
t described beforc) may be

arrangements (c.g. such as the circular key arrangemen

* considered.

kinds of dusigns for a wrist communication/organizer
cxample, as shown in Fig. 97a, 4 [lip cover portion 9701
vice 9700. Suid device 9700 may for exurnple, comprises
and said flip cover 9701 may cum prisc 4 '
97b, op the other side of said flip -
| position. said wrisl

It is also understood that other
device may he considered, For
may be provided with a wrist de
most of the keys 9703 used for data cafry,

ay unit 9702 (or vise versa), As shown in Tig,
fay unit 971 Lol a walch upit muy be inswlled. In closed

d be used us, a wristwaich.
Tt is understood that the wrist devices shown and described here above are shown only as

examples. Other types of wrist devices may be considered with the press and speak datu
catry system of the invention requiring the usc of only few keys. For example, as shown -
in fig. 98a, a wrist communication device 9800 comprising (he duty entry system ol (he
invention using fow numbces of ‘keys 9803, may be detachabel y-mluched-to/inlcgmlcd-
with the bracelet 9801 of a watch unit 9802, Fip. 98b shows a wrist device 9810 similar

to the one 9800 of the fig. 98a with the diffcrence that here the display unit 9811 and the

datu catry keys 9812 arc separated and lucated on a flip cover 9813 and the device main - -

body 9814, respectively (or vise versa): i :

As mentioned, the data entry system of the invention may b integrated within devices
having few numbcrs of keys. A VA is an electronic organizer that usuully uses a
handwriting recognition systcm or miniatunzed virtual QWERT'Y keyboard wherein both -
methods have major shortcoming providing slow and frustrating data cutry proccdure..
Usually most PDA devices contain at least four keys. The data entry system of the
invention may use said keys according to principles described belore, to provide a quick

for PDA devices. Other devices such as Tablet PCs way also use

* displ
cover, a disp
device may resemble, an

and accurate data catry
data entry system ol the invention.

Movement-1'racking for Data Entry
Dividing a group of symbols such as alphabetical letiers, numbers, punctuation marks,

funclions, cte., in {cw sub-groups and using them with the press and speak system of the
invention may permit the climination of use of butlun pressing action by, cventually,
replacing it with other user's behavior recopnition Systems such as recognizing his
movements. Said movements may be the movements of for cxample, fingers, eyes. face,
ele., of a user. This may be greatly beneficial for user's having limited motor ability, or in

enyironments requiring more discrete data entry systenn
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According to one cmbodiment of the invention, and by referring to fig. 93¢ as an
cxample, a user may move his eycs (or his face, in case of face tracking system, or his
finpers in case of finger tracking system) o the upper right side and say Y™ for entering

qaid letter. Same movement without speaking may be assigned to for example, the
k “." 9335. To enter the letter s, the user may move his cycs towards

puncluation mar

lower lefl side and say ~S”. By using only few clearly/easily recopnizing movements of'u
user assigned to few sub-group of symbols combined a feature (of the data cntry system
of the invention) such as speaking a desired symbol, the data cntry sysicm ofthe
invention will provide quick and accurate data entry without requiring hardware (c.g.

buttons).

It is understood that as described in previous applications instead of keys other objects
such us 1 sensitive kéypad or user's fingers may be used for assigning said subgroups of
symbols to them. For cxample, for entering desired symbol, a user may tap his finger * . ’
(1o which suid symbol is assigned) on a desk and speak said leller assigned to said finger
(movement). Also instead of voice/speech of the user other user's behavior and behavior
recognition systems such as lip reading systems may he used.

One of the major problems for the at-least-part-of-a-word level (c.g. syllable-level) data

entry of the invention is that if there is un outside noise and the speech of said part-of-the-
y misrccognize said speech and provide an vutput S

word cnds with a vowcl, the system ma

usually corresponding Lo the beginning of the desired portion but ending with a constunt.
for cxample. if'a user says “mo” (while pressing the key corresponding to the letter *m™),
the system may provide an outpul such as “mall™. To efiminate this problcm some

methuds may be applicd with the data enlry sysiem of the invention,
d in previously, word/portion-
ed with the portions having

According lo one cmbodiment of the invenlion, as propose

of-a-word ending with a vowel pronunciation may he group
similar beginning pronunciation but ending with a consonant. After said portions arc

entered, the dictionary comparison and phrase structure will decided what way is dusired

portion to be inputted.
According to one embodiment of the invention, a keypud wherein the alphabetical letters
arc arranped on for cxample, two columns of keys may be used for the at-least-part-of-a-
word level (e.g. syllable-level) data entry system of the invention,

Fig. 99 shows as an cxample, a keypad 9900 wherein the alphabetical letters arc arranged
on two columns of keys 9901 and 9902. Suid arrangement locales letters/phonemes
having closed pronunciation on dilferent keys. Said arrangement also reminds a
QWERTY urrangement with some modilications. In this example, the middle column
acters. Different methods of at-least-part-of-a-word level (e.g.

does not contain Jetter char
syllable-level) data entry system of the invention as described carlicr may use said type of
aving few keys, such the

keypad or other keypads such as those shown in previous figs. h

figs. 93ato 93d,

lo7
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As described carlier, according to one cmbodiment of the invention, if a word/portion-of-
a-word ends with a vowel, a user may press a key ol'said keypad comesponding to the
beginning phoneme/lctter of said word/portion-of-u-word and speak said word/patt-of-a-

waord, for entering it. If necessury, for providing motc information about said portion, u
user may press additional keys corresponding to at least part of the letters conslituting
said pottion. For example, if'said word/purt-of-a-word ends with a consonant phonemc,
the user may press an additional key corresponding to said consonant, :

To permit the system to distinguish between a key press corresponding to the beginning
press corresponding to for example. the - -

phoneme of a word/portion-of-a-word and a key
last phoneme of said word/portion-of-a-word, different methods such as the ones
described horcufrer, may be provided, - ' L
According 1o one cmbodiment of the invention, when a user presses a first key
corresponding to the beginning phoneme/letter of a word/portion-of-a-word while
speaking it, he may keep said key pressed, and press at Jeast an additional key
corresponding Lo another letter (preferably the last consonant) of suid word/portion-of-a-

word.
If said another letter is located on a same beginning key, the user may double-press said

key while speaking said word/part-of-a-word.

Fig. 99a shows u keypad 9910 wherein alphabetical churacters (shown in uppercase) are
arranged on two columns of its keys 9911, 9912. Fach of said keys containing said
alphabetical characters also contains the alphabetical churacters (shown in lowercase).
assigned (o the opposite key of the same row. When a uscr attempls to cnler 8 word/part- .
of-a-word, he presscs the kiy corresponding to the beginning character/phoneme of said
wotd/part-of-a-word printed in uppercase letter and speaks said word/part-of~a-word. I
said uscr desires 10 provide morc informution such as pressing a key corresponding to an
additional letter of said word/part-of-a-word. (while keeping said first key presses) said
user may press a key situaled on the opposite column corresponding to said additional
letter (printed in upperease or lowercase on a key of said opposite column) of suid
word/part-of-a-word. For example, if'a user desires to enter the word “lund”, he first
presses the key 9913 and says suid word, and (while keeping said key 9913, pressed) suid
user presses consecutively, for example, two addittonal keys 9914 and 9915
corresponding (o the consonants “n”, and “d™.

Fig. 99b shows a keypud 9920 similar to the keypad of the fig. 99b with the difTerence
that, here two columns 9921, 9922 are assigned to the letters/phonemes corresponding to
a beginning phonemc of'a word/part-of-a-word, and an additional column 9923 is used lo -
pravide more information about said word/part-of-a-word by pressing at least a key
corresponding, to al least a Jerrer other than the beginning letter of said word/part-of-a-
word, "This may permit data entry using one hand only. For example, if 8 user desires to
enter the word ““fund”, he first presses the key 992hand says suid word, and (aller
releusing said key 99 29 said user presses consceutively, for cxumple, two additional

keys 99 25and 9926 corresponding 1o the consonants “n™, and “d”.

(5§
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As mentioned before, the word/portion-of-a-word data entry system of the invention may
aring the assembled selected character-sets with a

also function without the step of comp

dictionary of words/portions-of-words. A user may enter a word, portion by potion, and
have them inputted directly. As mentioned, this is useful for entering a-word/part-of-a word
in different languages without worrying about its existence in a dictionary of
words/portions-of-words. A means such as a2 mode key may be used to inform the system
that the assembled group of characters will be inputted/outputted without said comparison.
If more than one assembled group of characters has been produced they may be presented
to the user (e.g. in a list printed at the display) and the user may select one of them by, 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, & function such as “enter”, etc. .

ples described earlier in this application, a word may be

by-portion with/without the step of comparison with 2

Also, According to said princi
said portion may be a character or a group of

inputted by entering it portion-
dictionary of words. Also as described before,
characters of a word (a macro).
ntion, in addition to the alphabetical letters, the
£ the invention may use a limited number of

» “ing”, “sion”, “ment”, “ship”, “ed”, etc.)
rds (e.g. “the”, “and”, “will”, etc.,) to provide
a quick and accurate data entry system requiring small amount of memory and low
processing power. Said limited number of words/portion-of-a-words may be assigned to the
corresponding keys of a keypad according to the principles of the data entry system of the
invention as described in this application and the applications filed before. According to
this embodiment, for example, a user may enter the word “portion”, in four portions “p”,
«o” #*, and “tion”. To do s0, for example by using the keypad of the figure 93c, said user
may first say “‘p” and press (almost simultaneously) the corresponding key 9330. He, then,
may say “o” and press (almost simultanegusly) the corresponding key 9333. Then, said
user may say “r” and press (almost simultaneously) the corresponding key 9330. And
finally, he may say “shen” (e.g. pronunciation of the portion-of—a—word, “tion”) and press
(almost simultaneously) the key 9330 (e.g. corresponding to the letter “t”, the first letter of
the portion-of-a-word, “jon”) to which the portion “Hon” is assigned.

As mentioned before, this embodiment of the invention may be processed with/without the
use of the step of comparison of the inputted word with the words of a dictionary of words
as described before in the applications. In case of not using said comparison step, the data
may be inputted/outputted portion by portion.
As mentioned, this embodiment of the invention is beneficial for the integration of the data
entry system of the invention within small devices (e.g. wrist-mounted electronic devices,
cellular phones) wherein the memory size and the processor speed are limited. In addition
to (or in replacement of) said frequently used words/portion-of-a-words, a user may also

add his preferred words/portion-of-a-words to said list.

According to one embodiment of the inve
character by character data entry system o
frequently used portion-of-a-words (e.g. tion
and/or limited number of frequently used wo

/01
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As previously described, the data entry system of the invention may use few numbers of
keys for a complete data entry. It is understood that instead of said few keys, a single multi-
mode/multi-section button having different predefined sections wherein each section
responding differently to a user’s action/contact on said each of said different predefined
sections of said multi-mode/multi-section button, may be provided whersin
characters/phoneme-sets/character-sets as described in this invention may be assigned to
said action/contact with said predefined sections. Fig. 100 shows, as an example, & multi-

" mode/multi-section button 10000 (¢.g. resembling to a multi/mode button used in many
electronic games, cellular phones, remote controllers of TVs, etc.) wherein five sections
10001-10005 of said button, each respond differently to user’s finger action (e.g. pressing)

/contact on said section. As an example, different alphanumeric characters and
punctuations are assigned to four 10001-10004 of said sections and the space character is
assigned to the middle section 10005. It is understood that said button 10000 may have a
different shape such as an oval shape, and may have different aumber of sections wherein

different configuration of symbols may be assigned to each of said portions.

/1o
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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. 101, shows an electronic device 10100 comprising keys 10102,
10103 (in this example, bi-directional keys) for entering text and corresponding
functions, and additional rows of buttons 10104, 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 10106, 10107 of his two

hands.

As mentioned in different paragraphs of this patent application and the previous ones
filed by this inventor, it is understood that other kinds of keys such as virtual (soft) keys
may be used with the data entry system of the invention. Also, at least part of the
additional data entry features described in this patent application and the previous ones
applied by this inventor may be integrated within the computer/telecommunication device
of the invention. For example, an extendable (e.g. detachable) microphone/camera/
antenna 10101, and a mouse (not shown) within the backside (e.g. to be manipulated by
the user’s forefinger) or on any other side of said computer/telecommunication device

may be implemented.

As mentioned before, part/all symbols available for a complete data entry may be
assigned to few keys and be used with the data entry system of the invention to provide a
complete quick and easy data entry. Said few keys may be part of the keys of a keypad.
Fig. 102 shows another example of the assignments of the symbols of a PC keyboard to
few keys 10200. In this example, the arrows for navigation a cursor (e.g. in a text) on a
display, may be assigned to a spoken mode. For example, a user may single-press the key
10201 and say “left” to move the cursor (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
10201 while saying “left” and keep said key pressed. The cursor may keep moving left
until the user releases said key 10201. To move said 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.

/1
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ple, the number of keys (to which part/all symbols
are demonstrated only as an
ding to the needs such as the design

It is understood that in this exam
available for a complete data entry may be assigned)
example. Said number of keys may be different accor

of an electronic device.

odiment 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

corresponding 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 corresponding 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 10304 to attach said keypad
to another object such as a user’s finger/wrist. Said keypad may be connected (wirelessly
or by wires) to a corresponding electronic device. Fig. 103c, shows a standalone keypad
10310 according to the principles just described. As mentioned before, by using few keys
combined with the data entry system of the invention for a complete data entry, after a
short period of exercise, a user may enter complete data such as text through said few
keys without looking at said keys. Based on this principle, a user may hold said keypad
10310 in (e.g. the palm of) his hand, position it closed to his mouth, and press the desired
keys while not-speaking/speaking-the-symbols (e.g. characters, letters, words/part-of-
words, functions corresponding to said key presses) according to the principles of the
data entry system of the invention, without looking at the keys. As mentioned, said
keypad may be, wirelessly or by wires, connected to corresponding electronic device. In
this example, the keypad is connected by a wire 10312 to a corresponding device (not
shown). Also in this example, 2 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

said user may speak very closed to the

discretely

- the cavity of the use
reception by the microphone

- the (e.g. palm of) the hand of
noise while speaking

- the (e.g. palm of) the hand of't
(e.g. not disturbing the others)

According to one emb

head-worn microphone
microphone, therefore he may speak

r's palm may accentuate the user’s voice for better
the user substantially eliminates the outside

he user prevents the user’s voice to be spread

It is understood that the standalone keypad/data-entry-unit of the invention may also

e features described in this application and the previous
ventor. For example, said standalone keypad/data-entry-unit

for example, be used with the lip-reading system of the

/]~

comprise part/all of th
applications filed by this in
may comprise a camera to,
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invention. It also'may comprise a means based on the denture recognition system of the
invention. Said keypad may also comprise other features such as a battery, wireless
means to connect said keypad to a corresponding device. An antenna may also be
implemented with said keypad. In case of wired connection, said wire may also comprise
an antenna system of the keypad and/or the corresponding electronic device.

According to one embodiment of the invention, as shown in Fig. 103d, the standalone
keypad 10320 of the invention may be used as a necklace/pendent. This permits easy and
discrete, portability and use, of the keypad/data-entry-unit of the invention.

According to one embodiment of the invention, as shown in Fig. 103e, the standalone
keypad 10330 of the invention may be attached-to/integrated-with a pen of a touch
sensitive display such as the display of a PDA/TabletPC. This permits easy and discrete,

portability and use, of the keypad/data-entry-unit of the invention.

According to one embodiment of the invention, as shown in Fig. 103f, the keypad of the
invention having few number of keys may be a multi-sectioned keypad 10341 (shown in
closed position). This will permit to still more reduce the size of said keypad 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 103h shows a keypad/data-entry-unit of the invention having few number of keys
10351 and being integrated within a device 10350 having a point-and-click (e.g. mouse)
unit (not shown) and work in combination with said point-and-click (e.g. mouse) unit for
a complete data entry and manipulation of data. Said device and its movements on a
surface may resemble to a traditional computer mouse device. Said integrated device may
be connected wirelessly or be wires 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

/1=
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functions may be assigned to said few keys (10355-10358, in this example) of said
keypad 10351.

nvention, as mentioned in this patent application
led by this inventor, the data entry system of the

d predictive software. For example, a user may

fa word by using the data entry system of the
invention (e.g. speaking a part-of-a-word corresponding to at least one character) while
pressing corresponding key(s), and continue to press the keys corresponding to the rest of
said word without speaking them. The precise entry of the beginning letters of said word
(due to accurate data entry system of the invention) along with the pressing of the keys
(without speaking) corresponding to the remaining letters of said word may permit an
accurate data entry system also permitting less speech.

According to one embodiment of the i
and the previous patent applications fi
invention may be combined with a wor
enter at least one beginning character o

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.

1Y
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According to one embodiment of the invention, the keypad/data entry unit of the
invention having few number of keys, may be attached/integrated with a traditional
earbut of an electronic device such as a cell phone. Fig. 103j shows a traditional earbut
10370 used by a user. The earbut may comprise a speaker 10371, a microphone 10372
and a keypad/data entry unit of the invention 10373 (multi-sectioned keypad, in this
example). It is understood that the keypad/data entry unit of the invention may be used
~ with a corresponding electronic device for entering key presses while a separate head
microphone is used for entering the user’s corresponding speech.
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Sweegin.g procedures Combined with the Data Entry System of the Invention
As mentioned before, the data entry system of the invention may use any kind of objects

SUCh. as few keys, one or more multi-mode (e.g. multi-directional) keys, one or more
sensitive pads, user’s fingers, etc. Also as mentioned, said objects such as said keys may
be of any kind such as traditional mobile-phone-type keys, touch-sensitive keys, keys
responding to two or more levels of pressure on them (e.g. touch level and mOré pressure
level), virtual keys combined with optical recognition, etc.

As mentioned before, when entering a portion of a word according to the data entry
systems of the invention, for better recognition, in addition to providing information (e.g.
key press and speech) corresponding to a first character/phoneme of sajd portion, a user
may ptovide additional information corresponding to more characters such as the Jast
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 10400 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-a-
word (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/portion-
of-a-word having at least two characters, while speaking said word/portion-of-a-word, the
user may sweep, for example, his finger or a pen, over at least one of the zones/keys of
said surface, relating to at Jeast 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 preferably, 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
(or 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 systetn 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 Jetters of a
said word/part-of-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?, ”0”, and “¢”, respectively (demonstrated by the multi-directional arrow
10425). The user, then, may lift his finger from said surface (e.g. sensitive pad) informing

116
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the system of ending the entry of the information 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 example, to
enter the word/portion-of—a—wwd, “for”, while saying it a user may sweep his, for
example finger or a pen, over the zones 10412, 10411 (demonstrated by the arrow 10415)
starting from the zone 10412 (e.g. corresponding to the letter “f”) and ending at the zone
10411 (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 correspond to a letter of said word/part-
of-a-word:
1) 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 middje
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 cormresponding 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
10503. 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 105 01,
10504, and 10502. Preferably, the order of said letters in said word (e.g. “bring, in this
example) cotresponds to the order of said tajectory 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 10514 having a curved angle 10515) corresponding to the word “time”. In this

‘ | Niva
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example, the sweeping action has been provided according to the letters “¢ (e.g.
presented by the key/zone 105] 1), "1, (e.g. presented by the key/zone 105 12), and “m”
(e.g. presented by the key/zone 10513). It is understood that the user speaks sa’id word
(e.g. “time™, in this example) while sweeping.

The tap;?ing and/or sweeping data eatry system of the invention will significantly reduce
the ambiguity between a letter and the words starting with said letter and having a similar
pronunciation. Based on the principles Just described, for example, to enter the letter, “b”
and the words/part-of-a-words, “be” and “bee”, the following procedures may be n
considered: :

- toenter the letter “b”, as shown in fig. 1064, a user, as usual, may single
press/touch (without sweeping) a sensitive zone/key (e.g. the zone/key 10601
in this example) corresponding to the letter “b” while pronouncing said letter.

- toenter the word/part-of-a-word, “be”, as shown in fig. 106D and described
earlier, while pronouncing said word/part-of-a-word, a user may sweep on the
sensitive surface 10610 starting from the zone 10611 corresponding to the
letter “b” and passing/ending at the zone 10612, corresponding to the Jetter
“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 10622, corresponding to the (e.g.
first) letter “e” or the corresponding phonetne that the letter “e” represents,
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 inform 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 10624 in the zone/key 10625 of the fig, 106¢), 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 10626 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
portion “top”, while pronouncing said portion, the user may sweep (e.g. drag), for

1/&
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examgle, his finger over the corresponding iones/keys according to 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 featyre such as a

example, to enter a single symbol (e. g. according to the character by character datg entry
system of the invention) rather than a slight touching, the user may more strongly press a
cotresponding zone/key to enter sajd symbol. To proceed to the word/part-of-a-word by
word/part-of-a-word data eniry 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 of letters (n) constituting said word/part-
of-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
straight/almost straight direction 10702) on the zone/key 10701 to inform the system that
at least two letters of said word/part-of-a-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/part-of-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 of the 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.a-
word. 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 “¢”,
According to another example, a user may sweep according to the first letter of a

word/part-of-a-word and at least one of the remaining consonants of said word/part-of-a-
word. For example, to enter the word “force”, the user may sweep according to the letters

“P, 0, and “c”,

, o
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To enter a word in at Jeast tWwo 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.

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
coresponding 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 undetstood 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, ete. 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.

| Lo
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The autom_atic spacing procedures of the invention may also be applied to the data eqtry
Systems using the Sweeping methods of the invention,

As de_scn'bec‘I before, different automatic spacing procedures may be considered ang
coxqued with the data entry Systems of the inventjon, According to one embodiment of
the Invention (as described before) each word/portion-of-a-word may have special
Spacing characteristics such as the ones described hereunder-:

= aportion-of-a-word may be of a kind to, preferably as default, be attached to
the previous word/potion-of-a-word (Examples, “ing”, “ment”, “tion”, etc).

*  aportion-of-a-word may be of 3 kind, to preferably, be attached to the
previous word/potion-of-a-word and may also require the next word/portion-
of-a-word to be attached to it (e.g. “ma” in the word “information”)

- aportion-of-a-word may be an independently meaningful word that may not

example, the user or the phrase context Tequire it to be attached to sajd
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,

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.. almost strajght 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 200", while pronouncing said word/portion—of—a-wmd,
a user may sweep a zone/key to which said letter “z” (e-g. corresponding to the beginning
Ietter of the word “200”) 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,

ntry 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 sajd 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,

The described and/or shown, the data e
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Accorgling 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

According to another embodiment, for example, instead of using 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) may
be used to display different key maps on at lest some of the keys of said keypad, For this
burpose, 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
hard 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 as
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
10811-10813) 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)

1t 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
2ones may be provided. Also fingers of a user may be used to assign sajd 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 instead
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 of to 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 movements of sajd
fingers may replace different modes such as single and/or double press, sweeping
procedure, etc. Szid fingers and said manipulations of said finger may be used with the

| T
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user’s behaviors such as voice and/or lip movements, Different recognition system for

Thus, while there have been shown and described and pointed out fundamenta]

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 s the intention, therefore, to be lmited only as indicated by
the scope of the claims appended hereto. It is 1o 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 vention 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.

/13
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| Call me at:

See you on 09/31/02, at 3:25 p.m,
Any queslions ?

(516) 773-3070

Don’t forget 11!
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words having syllables

A
Speech/phonemes Characters sets having
at the beginning of pronunciation simiilar with starting
asyllable ina word to the phonemes set of A characters sets of B
ta, ‘ tap, tango
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ta, tai,
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ti tilt

tippet

]
ti, tie, ty re-tire (“ti” in the beginning of the
middle syllable), tiebreak, type _
I
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