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Patent
Preliminary Amendment in Reissue Application of Patent No. 6,085,318

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
in re Application of Atty. Docket 2001P00413US01
Matthew J. Bickerton
Original Patent No: 6,885,318
Original Issue date: April 26, 2005

Serial No.: Group Art Unit N/A
Filed: Concurrently Examiner: N/A
Title: TEXT ENTRY METHOD AND DEVICE THEREFOR
Mail Stop Reissue

Commissioner for Patents

P.O. Box 1450

Alaxandria, VA 22313-1450
PRELIMINARY AMENDMENT

Sir:
Prior to calculation of the filing fee and examination, please amend the Application

and consider the remarks as follows:
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Patent
Preliminary Amendment in Reissue Application of Patent No. 6,885,318

IN THE SPECIFICATION

in the first column before the fourth line, following the title, insert a new

paragraph as follows:

This application claims the benefit or priority of and describes the relationships

6,885,318, issued 04/26/2005, from U.S. Patent Application Ser. No. 10/156,409, filed

05/28/2002, which claims priority of foreign application GB 0116083.7 filed 06/30/2001, all
of which are incorporated herein in whole by reference.
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Patent
Preliminary Amendment in Reissue Application of Patent No. 6,885,318

IN THE IMS
A listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims;
1. {Amended) A method for inputting a character to a device, the device [comprising]

including a keypad, the keypad [comprising] including a plurality of keys, at least one of
fwhich ] the keys has a primary character, a plurality of secondary characters and [a] an
associated display area{ associated with it], the keypad in a default state displaying the
primary character associated with [a ] the at least one key in [its respective] the agsociated
display area,

{wherein] the method [comprises the steps] comprising acts of:

in the default state,
returning the primary character as an input character in response to selection
of the at least one key for a period shorter than a predetermined time period;
switching to a second state after detecting a first key selection of the at least

one key for a period longer than the predetermined time period;
in the second state,
dispiaying each of the secondary characters associated with the first selected
key in a respective display area;
detecting a second key selection;

selecting for the input character the secondary character associated with the
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

second key selection; and
returning the keypad to the default state.

2 {(Amended) [A] The method according to claim 1, [wherein the keypad in a default
state Jfurther [displays] comprising an act of displaying by the keypad in the default state
associated séoandary characters adjacent the primary character, the location of each
secondary character providing an indication of which display area will display that

secondary character following a first key selection.

3 (Amended) A computer program product stored on a computer readable non-
transitory medium [for performing all of the steps of claim 1] that when [the program is] run
on a device for receiving character input including a keypad, the keypad including a

plurality of keys, at least one of the keys having a primary character. a plurality of
secondary characters and an associ displ rea, the kevpad in a default state

isplayving the primary character associated with the at | key in the associ
display area, performs acts of:
in the default state,
returning the primary character as an input character in response to selection

the at least one key for a period sh than a predetermined fime period:

switching to a second state after detecting a first key selection of the at least

one key for a period er than the predetermined time period:

in the second state,
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

isplayin of th ndary characters a iated with the first sel
keyina e di I

detecting a second key selection;

ing for the in cter dary cha associated with the

second key selection; and

returni e d t defaul ;

4, (Amended) A device for receiving character input, comprising;

a keypad having a plurality of keys, at least one of which keys has a primary
character, a plurality of secondary characters and [a] an associated display area;
[associated with it, wherein]

means [are provided] for displaying in a default state the primary character
associated with [a] the at least one key in [its respective] the associated display area; [|]

in the default state,

means for returning the primary character as an input character in response
to selection of the at least one key for a period shorter than a predetermined time period;
means for switching to a second state responsive to a first key selection [are

provided] of the at least one key for a period longer than the predetermined time period;
in the second state,

means for displaying each of the secondary characters associated with the

selected key in a respective display area; [, and]

means respongsive to a second key selection [are provided] for selecting as
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

the input character the secondary character associated with the second key selection; and

means for retuming the keypad to {its] the default state.

5. (Amended) [A] The device as claimed in claim 4, further comprising a touchscresn
on which the keypad is displayed and wherein the display area associated with [a] the at

least one key comprises a respective portion of the touchscreen.

6. (Amended) [A] The device as claimed in claim 4, [wherein] comprising a display
means within the key for displaying the display area assaociated with [a] the at least one key
fis provided by display means within the key].

F 4 {Amended} [A] The device as claimed in claim 4, [wherein] comprising a display
means adjacent the key for displaying the display area associated with [2] the at least one

key [is provided by display means adjacent the key].

8. (New) The device as claimed in claim 4, wherein the means for switching to a

second state comprises a means for detecting a sliding across the keypad from the first key
selection to the second key selaction.

8. {(New imed in claim 1. the device further includi touchscreen

the method comprising an act of displaying the keypad and the at least one key on the
touchscreen.

2001P00413UB01 reissue-pre-amd-07-31-13.90c 6
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

10. {New) _The method as claimed in claim 1, the device further including a display within

11, {New maet claimed in claim 1, the device r including a displa
t key. th hod comprising an act of displaying the display area associated

with the at least one key on the display.

12. (New) _ The method according to claim 1, whersin the act of detecting the second key

selection comprises an act of detecting a sliding across the keypad from the first key
selecti the se key selection.

13. (New)  The computer ram product as claimed in claim 3, the device further

includi o e meth rising an act of displaying the keypad and the at
least one key on the touchscreen.

14, (New) _The computer program product as claimed in clai device further
including a display within the at least one key, the method comprising an act of displaying
the display area associated with the at least one key on the display.

15. (New} __The computer program product as claimed in claim 3, the device further

2001P004 13U S01 -reissue-pre-amd-07-31.13.doc 7
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

16. The uct as claimed in claim 3. wherein act of

the second lection comprises an act of detecting a sliding across the

eypad from irst key selection to the second ke
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Prefiminary Amendment in Reissue Apglication of Patent No. 6,885,318

REMARKS/ARGUMENTS

Claims 1-7 are pending from the Patent. Claims 8-16 are new claims added herein,
Claims 1, 3 and 4 are independent claims. By means of the present amendment, the
claims are amended including for better conformance to U.S. practice, such as for clarity ,
correcting typographical errors, amending dependent claims {o begin with "The”,
eliminating muttiple transition phrases (e.g., comprising) as well as correcting certain
informalities noted upon review of the claims. By these amendments, it is respectiully
submitted that the claims are not amended to address issues of patentability and all rights
under the Doctrine of Equivalents are respectfully reserved. Furthermore the right to claim
subject matter deleted herein or otherwise disclosed by the Application is respectfuily
reserved for a later time during the prosecution of this Application or continuing
applications.

The specification is amended fo add a reference to the priority documents.

This reissue application is filed to correct an error in the patent which was made
without any deceptive intention, where, as a result of the arror, the Patent is deemed wholly
or partly inoperative or invalid. An error in the patent arises out of an error in conduct which
was made in the preparation and/or prosecution of the application which became the
patent. The error in the patent is caused by the patentee claiming more than he had a right
to claim in the patent.

Specifically, the error in the patent is caused by the omission of a narrower claim

from a patent that renders the patent partly inoperative by failing to protect the disclosed
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Preliminary Amendment in Reissue Application of Patent No. 8,885,318

invention to the full extent allowed by law (see, In re Tanaka, 840 F. 3d 1246, 1251 at 1251,
98 USPQ2d 1331, 1334 at 1334 (Fed. Cir. 2011)).

The Patentee respectiully asserts that the error is corrected by an amendment that
adds at least one dependent claim, for example claim 8, which protects the disclosed
invention in accordance with the specification of the Patgnt. .

Sf)eciﬁcaliy. claim 8 for example is added 1o recite that "the means for switching to a
second state comprises a means for detecting a sliding across the keypad from the first key
selection to the second key selection.” Support for the subject matter of the claim is for
example provided by the present patent, in the accompanying description contained in col.
3, line 66 through col. 4, line 5. Previously the patentee had neglected, without deceptive
intent, to protect this disclosed invention in accordance with the specification of the Patent.

Further, claim 1 is amended to recite that (e.g., see, present patent, FIGs. 1-5 and
the accompanying description contained in col. 5, line 65 through col. 8, line 19, changes to

the claim element indicated with underlining showing additions) “in the default state
returning the primary character as an input character in response o selection of the at least

one key for a period shorter than a predetermined time period; switching to a second state
after detecting a first key selection of the at least one key for a period longer than a

predetermined time period” thus improving on the state of the art. Claim 1 is further
amended "for better conformance to U.8. practice” as indicated above.
Claim 2 is amended “for better conformance to U.S. practice” as discussed above

wherein the claim element is rewritten to present a method act, Support for the
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

amendments to the claim is for example provided by the present patent, FIGs. § and 6 and
the accompanying description contained in col. 6, lines 27-46.

Claim 3 is similarly amended as claim 1 discussed above and further is amended to
be in independent form (i.e., not dependent on a method claim) and "for better
conformance to U.S. practice” as further discussed abo_ve. Support for the amendments to
the clairﬁ is for example provided by the present patent, FIGs. 1-5 and the accompanying
description contained in col. 4, line 55 through col. 6, line 19.

Ciaim 4 is simifarly amended as claims 1 and 3 discussed above and “for better
conformance to U.S. practice” as further discussed above. Support for the amendments to
the claim is for example provided by the present patent, FiGs. 1-5 and the accompanying
description contained in col. 4, line 55 through col. 6, line 19.

Claim 5 is amended "for better conformance to U.S. practice” as discussed above.
Support for the amendments to the claim is for example provided by the present patent,
FiGs. 5 and 6 and the accompanying description contained in col. §, lines 27-486.

Claim 6 is amended "for better conformance to U.8. practice” as discussed above
wherein the claim element is rewritten fo present a device slement. Support for the
amendments to the claim is for example provided by the present patent, FIGs. 5 and 8 and
the accompanying description contained in col. 6, lines 27-46.

Claim 7 is amended "for better conformance to U.S. practice” as discussed above
wherein the claim element is rewritten to present a device element. Support for the
amendments to the claim is for example provided by the present patent, FIGs. 3 and 4 and

the accompanying description contained in col. 4, lines 14-22 and 55-60.
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Pretiminary Amendment in Reissue Apglication of Patent No, 6,885,318

Claim 8 is added to depend from claim 4 as discussed above.

Claim 8 is added to depend from claim 1 providing "the device further including a
touchscreen, the method comprising an act of displaying the keypad and the at least one
key on the touchscreen." Support for the limiting subject matter of the claim is for example
provided by the present patent, by claim 5, FIGs. 2 and. 3 and in the accompanying
description contained in col. 4, linas 14-26.

Claim 10 is added to depend from claim 1 providing "the device further including a
display within the at least 6ne key, the method comprising an act of displaying the display
area associated with the at least one key on the display.” Support for the limiting subject
matter of the claim is for example provided by the present patent, by claim 5, FiGs. 2 and 3
and in the accompanying description contained in col. 4, lines 14-26.

Claim 11 is added to depend from claim 1 providing "the device further including a
display adjacent the key, the method comprising an act of displaying the dispiay area
associated with the at least one key on the display." Support for the limiting subject matter
of the claim is for example provided by the present patent, FIG. 4 and in the accompanying
description contained in col. 4, lines 55-60. '

Ciaim 12 is added to depend from claim 1 providing "wherein the act of detecting the
second key selection comprises an act of detecting a sliding across the keypad from the
first key selection fo the second key selection.” Support for the limiting subject matter of
the claim is for exampie provided by the present patent in the accompanying description

contained in col. 4, lines 14-26.
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Preliminary Amendmant in Reissue Application of Patent No. 6,885,318

Claim 13 is added to depend from claim 3 providing "the device further including a
touchscreen, the method comprising an act of displaying the keypad and the at least one
key on the touchscreen.” Support for the limiting subject matter of the claim is for example
provided by the present patent, by claim 5, FiGs. 2 and 3 and in the accompanying
description contained in col. 4’. lines 14-26.

.Claim 14 is added to depend from claim 3 providing “the device further including a
display within the at least one key, the method comprising an act of displaying the display
area associated with the at least one key on the display." Support for the limiting subject
matter of the claim is for exampile provided by the present patent, by claim 5, FIGs. 2and 3
and in the accompanying description contained in col. 4, lines 14-26.

Claim 15 is added to depend from claim 3 providing "the device further including a
display adjacent the key, the method comprising an act of displaying the display area
associated with the at least one key on the display." Support for the limiting subject matter
of the claim is for example provided by the present patent, FIG. 4 and in the accompanying
description contained in col. 4, lines §5-60.

Claim 18 is added to depend from claim 3 providing "wherein the act of detecting the
second key selection comprises an act of detecting a sliding across the keypad from the
first key selection to the second key sefection." Support for the limiting subject matter of
the claim is for example provided by the present patent in the accompanying description
contained in col, 4, lines 14-26.

The Patentee believes that the new claims are definite and distinguish from the prior
art and respectfully requests the allowance of claims 1-16.
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Prefiminary Amendment in Reissue Application of Patent No. 6,885,318

No new matter is added by these amendments in this reissue application. All errors
which are being corrected in the reissue application up to the time of filing of the
oath/deciaration arose without any deceptive intention on the part of the patentee.

The continuing obligation under 37 CFR 1.178(b), to timely apprise the Office of any
prior or concurrent proceeding in which Patent No. 6,885,318 is or was involved is
acknowledged. The pateniee is not aware at this time of any prior or concurrent
proceeding in which Patent No. 6,885,318 is or was involved.

The patentee acknowledges the continuing obligation under 37 CFR 1.586, fo timely
appraise the Office of any information which is materiai to patentability of the claims under
consideration in this reissue application. The patentee is not aware at this time of any
additional material to patentability of the claims under consideration in this reissue
application that is not aiready before the Patent Office.

A reissue oath/declaration is submitted under separate cover to this amendment.

The reissue oath/deciaration identifies at least one error which is relied upon to
support the reissue application. Specifically, the reissue oath/declaration identifies the
error which is relied upon to support the reissue application and states:

The patentee believes the original patent to be wholly or partly inoperative
or invalid by reason of the patentee claiming more than the patentee had the
right to claim in the patent. Specifically, the error in the patent is caused by the
omission of a narrower claim from the patent that renders the patent partly
inoperative by failing {o protect the disclosed invention to the full extent allowed
by law,

The Patentee respectfully asserts that the emor is corrected by an
amendment that adds at least one dependent claim, for example claim 8, which
protects the disclosed invention in accordance with the specification of the
Patent, thus improving on the state of the art. Previously the patentee had
neglected, without deceptive intent, to protect this disclosed invention in
accordance with the specification of the Patent.
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

No new matter is added by this amendment in this reissue application. All
errors in the patent being corrected in the present reissue application up to the
time of filing this cath/declaration, that are not covered by a prior cath/declaration
submitted in this application, arose without any deceptive intention on the part of
the patentese.

Accordingly, the reissue oath/declaration identifies the error which is relied upon to
support the reissue application as "the error in the patent is caused by the omission of a
narrower claim fram a patent that renders the patent partly inoperative by failing to protect
the disclosed invention to the full extent allowed by law.” This at least one error is relied
upon to support the reissue application in that at least added dependent claim 8 protects
the disclosed invention in accordance with the specification of the Patent, thus improving
on the state of the ar.

it is respectfully submitted that the reissue oath/declaration is proper and an

indication to that effect is respectfully requested.
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Preliminary Amendment in Reissue Application of Patent No. 6,885,318

A diligent and sincere effort to place this Patent back in condition for immediate
allowance is rmade herein and notice to this effect is earnestly solicited.

Respectfully submitted,

By /Gregory L. Thome/

Gregory L. Thome, Reg. 39,398
Attorney for Applicant(s)

THORNE & HALAJIAN, LLP
111 West Main Street

Bay Shore, NY 11706

Tel: (631) 665-5139

Fax: (631) 665-5101

Please direct all inquiries and correspondence to:

Michael E. Belk, Reg. 33,357

Philips Intellectual Property & Standards
P.0. Box 3001

Briarciiff Manor, NY 10510-8001

(914) 333-9643
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PTO/SB/S3 (09-07)
Approved for usa through 08/31/2010. OMB 0651-0023
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess itdisplays a valid OMB control numbar.

Docket Number (Optional)
REISSUE APPLICATION: CONSENT OF ASSIGNEE;

STATEMENT -ASSIGNMENT
ENT OF NON-A 2001P00413US01

This is part of the application for a reissue patent based on the original patent identified below.

Name of Patentee(s)
Matthew J. Bickerton

Patent Number Date Patent Issued
US 6,885,318 April 26, 2005

Title of Invention
TEXT ENTRY METHOD AND DEVICE THEREFOR

y Filed herein is a statement under 37 CFR 3.73(b). (Form PTO/SB/96)

2 [:’ Ownership of the patent is in the inventor(s), and no assignment of the patent is in effect.

One of boxes 1 or 2 above must be checked. If multiple assignees, complete this form for each assignee. If
box 2 is checked, skip the next entry and go directly to “Name of Assignee”.

The written consent of all assignees and inventors owning an undivided interest in the original
patent is included in this application for reissue.

The assignee(s) owning an undivided interest in said original patent is/are Koninklijke Philips Electronics N,
and the assignee(s) consents to the accompanying application for reissue.

Name of assignee/inventor (if not assigned)

Koninklijke Philips Electronics N.V.

Signature Date
/Michael E. Marion/ July 31, 2013

Typed or printed name and litle of person signing for assignee (if assigned)

Michael E. Marion, Authorized Signatory

This collection of information is required by 37 CFR 1.172. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 6 minutes to complete, including
pathering, preparing, and submitting the completed application form to the USFTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Departmant of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process andfor examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

5

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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REISSUE APPLICATION DECLARATION BY THE ASSIGNEE

Ehareby declars thal:
The residence, mailing address and ciizenship of tha inventors are stated below.

1 am authorized 1o act on behalf of the foi assignes: KONINKLIJKE PHILIPS ELECTRONICS N.V.
AUTHORIZED SIGNATORY

and the title of my position with said assighse is;
Tha eniire s {o the palent identified below is vested in said assionee.

ventar pratihew J. Bickerton Clizanstie g
Resigencafasing Acdress
Tys Copse Cottage, Blelchingley, GB RHI4NE
foventor Citizenship
Residencenisiing Aodress
Additionai Inventors are named on saparately numbered shewts aflached hareto,
—55.!“!2 NUmbr 6.885.318 Date of Patent jseued April 26, 2005

t balizvs said inventoris) to be the original and first invenior(s) of the subject mafter which is described and claimed in sald
atent, for which a reissus palent is sought on the invention entiffed:

TEXT ENTRY METHOD AND DEVICE THEREFOR

the specification of which
[Z] is attached hereto,
[ wastiedon as roissus application number, '

and was amendead on

{if applicable}

| have reviewed and undecstand the contents of the above ldentified specification, inciuding the claims, as amendead by any
amendment referrsd io above.

j acknowtadgs the duty 1o disciose information whith is matenial fo patantability as defined In 37 CFR 1.56.

§ hareby ciaim foreign priority bensfits under 35 U.S.C. 118{@}-{d) or (f), or 365(b}). Attachad is form PTO/SBINZE
{or squivalenty listing the foreign applications.

1 verily belisve the otiginal patent 10 be whoilly or partly inoperative or invaliid, for the reasons descred
below. {Check alt boxes that apply.)

D by reason of a defective specification or drawing,
by raason of the patenise claiming more or less than he had the nght 1o claim in the patent.

U by reason of other erors.

{Pa 1of 2}
This colizslion of iformation ¥ fequielt by 3 CFR 1175 Th information 12 agdiced 1 obtains ot selain 9 benefl by the public whith is 1o Bie {and by the LUSHO
i3 process) an appication, Conlidentality i govemed by 35 BB .C. 122 snd 37 GFR 1.1 20 1 14, This coliection is estinraled o lake 30 mimses 1o compiste,
§ -prepanng. and Subimiting the completed appieation Sorm o the BSPYD. Times wilt wary dep ] Upon the case A 1% B0
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ADDITIONAL STATEMENT OF ERROR UPON WHICH REISSUE IS BASED

The patentee belisves the original patent to be wholly or parily inoperative or
invalid by reason of the patentee claiming more than the patentee had the right to claim
in the patent. Specifically, the error in the patent is caused by the omission of a
natrrower claim from the patent that renders the patent partly inoperative by falling to
protect the disclosed invention to the full extent allowed by law.

The Patentee respectfully asserts that the error is corrected by an amendment
that adds at least one dependent claim, for example claim 8, which protects the
disclosed invention in accordance with the specification of the Patent, thus improving on
the state of the art. Previously the patentee had neglected, without deceptive intent, to
protect this disclosed invention in accordance with the specification of the Patent.

No new matter is added by this amendment in this reissue application, All errors
in the patent being comrected in the present reissue application up to the time of filing
this cath/declaration, that are not covered by a prior cath/declaration submitted in this
application, arose without any deceptive intention on the part of the patentee.
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Description

The invention generally relates to the field of com-
puter user interfaces, More specifically, the invention re-
lates to interfaces for receiving handwritten data input.
The invention has particular applicability ta hand-held
units such as Parsonal Digital Assistants.

The present invention addresses the problem of in-
accuracy and inefficiency in slylus-based handwriling
data input on small hand-held computers and Personal
Digital Assistants (PDAs), such as the Apple "Newton"
and the US Robotics *Pilot” products.

Since these preducts are intended to be hand-held
and easily portable, they have been designed for small
size. As a consequence, display real estate has been
small enough that the user interface must 1ake the dis-
play size into account,

Due to this limited screen display real estate, the
most common form of data input on such products is
handwriting. The user writas characters onto an input
screen, using a stylus, and the unit employs automatic
handwriting recognition.

There are two key, interrelated problems with such
stylus-based data input mechanisms. The first is that
they are error prone, and the second is that their hand-
writing recognition algorithms are resource-costly, in
terms of memory and CPU cycles. According to usage
studies, the error rate of stylus input based on handwrit-
ing recognition is often around 10%. As a result, users
often have to repeatedly erase and re-try, until the unit
correctly racognizes the handwriting. Retrying, causing
muiliple execulions of the recognilion algorilhm, (urther
increases the total execution time.

Some systems have aflempted 10 improve recogni-
tion by requiring the user to leam and use a spacial for-
matof handwriting. One such special format is the *Gral-
fiti Alphabet® used by the Pilot product. Issues relating
10 such handwriting recognition are given in Goldberg,
D. and Goodisman, A., “Stylus User Interfaces for Ma-
nipulating Text, " UIST Fourth Annual Symposium on Us-
er Interface Software and Technology, Nov, 1991.

The inaccuracy and inefficiency of stylus-based da-
1a input has become a crilical issue in the wide accapt-
ance of small hand-held computers. while not all of the
criticism of the handwriting recognition performance of
such products is fully deserved, there is a need for an
improved user interface approach, which overcomes
the problems of inaccuracy and excessive recognition
time. Systems attempting to provide such improved per-
formance must also accommodate the limited input
screen real estate.

One possible alternative in the future is to use voice
input based on the automatic speech recognition tech-
nologies. However, for the present, such syslems are
likely to suffer the same accuracy problem of automatic
handwriting recognition. In addition, speach recognition
systems ara very expensive in terms of system resourc-
es such as special hardware devices, CPU and memory
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consumption. Thus, speech recognition technology, in
its present form, does not appear to offer the user a bet-
ter alternative to handwriting recognition.

Another approach is to use an actual, small-sized
keyboard. The Microsolt windows CE platform provides
an example of such a keyboard. Also, IBM Corporation's
PC110 portabla computer product has a small form fac-
tor user interface, including a reduced-size keyboard.

A mere immediale approach is |o provide an image
of an actual small-sized keyboard on a display of a hand-
held computer device. Several possible on-screen key-
board configurations are described in Quill, LL, and
Biers, D.W., "On-Screen Keyboards: Which Arrange-
meants Should Be Used?" Proceedings of the 37th An-
nual Meeting of the Human Factors and Ergonomics So-
ciaty, Vol. 2, Seattle, WA, Oct. 1993, Some more uncon-
ventional computer display menus, in the formof circular
"pies,"” are given in Hopkins, D., et al., “Pies: Implemen-
tation, Evaluation, and Application of Circular Menus.*

Although a displayed screen keyboard is an atirac-
tive alternative to handwriting systems, different imple-
mentations of screen keyboards have had drawbacks
relating to the large amount of information content in a
displayed keyboard.

Implementations in which a full-sized keyboard is
displayed take up a large portion of the display screen
just for the keyboard. Very little screen real estate is left
for applications. Also, the large-sized display dramati-
cally increases the cost of such computer devices

Implementations in which a reduced-size keyboard
is displayed provide keys which are 100 small to type
using fingers. As a consequence, users musl use a sly-
lus, pen or some other hand-held instrument to touch
the keyboard keys. This makes such devices very awk-
ward 1o use.

Accordingly, the problem of how best to provide a
user interface for text input on a small hand-held com-
puter device remains to be solved,

It is therefore an object of the invention lo provide
a user interface, usable with a general purpose display
(eg bit-array type) for a small compuler device, which
facilitates quick and accurate user text input.

Itis a further object of the invention to provide a user
interface for a small hand-held computer device which
displays information on a touch-screen display, the in-
formation being large enough 1o be easily touch-sslect-
ed by the user.

To achieve these and other objects, there is provid-
ed, in accordance with the invention, a computer user
Interiace tor facilitating entry of text information by a us-
or to a computer device having a touch screen display.
There is further provided a small computer apparatus,
such as a portable, hand-held unil, incorporating such
a user interface.

The user interface provided by the invention com-
prises the following components:

First, there is provided means for displaying, on the
touch screen display, a first subsel of characters from a
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character set, each character of the first subset having
associated therewith a respective second subsel of
characters from the character set, each second subset
including characters from the character set other than
the characters of the first subset. Preferably, the first
subset includes characlers evenly spaced over the al-
phabet, suchas A, G, M, S, Y, and the numeral 0. Also,
the first subset is preferably displayed as large enough
symbols o take full advanlage of the screen real eslale
of the computer device. Even with a small, hand-held
computer device, the display will be above to display this
number of characters, roughly half a dozen, by means
of symbols at |leas! comparable in size to typewriler
keys.

There is further provided first means for detecting
user selaction of one of the characters of the first subset.
User selection is preferably done by touching the
screen, either with fingertips or with a utensil such as a
stylus.

Thera is further provided means, responsive lo de-
tection, by the first means for detecting, of user selection
of one of the characlers of the first subset, for displaying
the respeclive second subset of characters associated
with the selected characler. In the above example, the
respective second subsets include the subset B, C, D,
E, and F associated with the index A; the subset H, |, J,
K, and L associated with the index G; etc. Thus. again,
the number of characters within the second subset as-
sociated with the selected character is small enough to
allow for good-sized displayed symbols, even on a small
computer device with a small display.

There is further provided second means lor detecl-
ing user selection of one of the characters of the respec-
tive second subset. This second means is similar to the
above-dascribed first means.

Finally, the invention includes means, responsive to
detection, by the second means for detecting, of user
selection of one of the characters of the second subset,
for treating the selected character of the second subset
as input text information.

A user interface in accordance with the invention,
or a computer apparalus incorporating such a user in-
terface, is easy for a user lo use because of the small
number of characters displayed at any one time. This is
true despite the small size of the display.

Itis anoteworthy feature of this invention that a spe-
ciallayout arrangement of characters, specifically a mul-
fi-level layout, is used for the implementation of a screen
keyboard. Accordingly, it is only necessary to use a
small touch screen display in order to provide easy and
efficient data input.

It is understood that a user, to 1ake full advantage
of the user interface of the invention, needs to have a
comiortable knowledge of which characters of the re-
spective second subsel are associated wilh each of the
characters of the first subset. This precondition is met if
the indices and subsels are chosen according 1o some
organizing principle, which the user can reasonably be

15

25

expected to know. In the case of the Roman or Latin
alphabet (used by English and mos! weslem languag-
es), the organizing principle is preferably the well-known
sequence of the lstters of the alphabet. It is preferred
thatthe subsets be characters in contiguous order within
the alphabet. Thus, the user will have no trouble finding
B within the A subset, because he/she will know that B
comes after A but before G.

Accordingly, any Latin leller, digil, or other common
keyboard symbol is entered by simply tapping on the
screen using the stylus. The accuracy of input is dra-
matically improved, relative to handwriting recognition
systems, bacause the entered data are chosen from a
screan keyboard. Further, bacause of the improved per-
formance of character selection via a keyboard/menu,
users do not have 1o spend time correcting input errors
and leaming special input formats,

The efficiency of input is also improved, because
each keyboard symbol can be entered with just a few
taps. In preferred implementations, the Roman alpha-
bet, numerals, and even a few common punctuation
marks may commonly be entered using only two taps.
However, within the spirit and scope of the invention.
larger symbol sets may be accommodated using more
taps.

It is expected that as many as three taps will only
rarely be needed. However, it will be understood that the
number of characters thal can be selected is relaled to
the number of characters per display, raised to the pow-
er of the number of taps. Therefore, with a manageably
sized number of taps, larger character sets, such as Ori-
enlal character sels, may be used.

A preferred embodiment of the invention will now
be described, by way of example only, with reference to
the accompanying drawings in which:

FIG. 1 is a diagram showing tables of characters
organized to show indexes in accordance with 2
preferred embodiment of the invention;

FIGs. 2, 3,4, 5,6, and 7 are illustrations of a display
according to the invention, showing a sequence of
steps used by a user to input characlers as per the
indexing scheme of FIG. 1;

FIGs. 8 and 9 shaw two arrangements of displayed
characters on an apparatus according to alternative
embodiments of the invention;

FiGs. 10, 11, and 12 are lllustrations of a display
according to the invention, showing an alternative
sequence of steps used by a user to input charac-
ters;

FIG. 13 is an illustration of a device which is repre-
sentative of an altemative class ol embodiments of
the invention;
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FiGs. 14 and 15 are tres graphs illustrating a hier-
archical arrangement of character indices and sub-
sets for use with embodiments of the invention such
as that of FIG. 13; and

FIG. 18 is an illustration of yet another embodiment
of the invention.

The muilti-level keyboard layoul employed in the
present invention can be explained in terms of an ex-
ample, which is also a preferred embodiment. The nor-
mal keyboard symbals, including alphabet, numerics,
and standard punctualion marks, are arranged into two
tables 2 and 4. The twolables 2 and 4 are shown in FIG.
1. Note, incidentally, that the second table 4 is simply a

shift-pressed version of the first table 2. There prelera--

bly is a position on the display screen that serves as a
toggle shift button for selecting upper case or lower case
Latin letters.

Onsmall, hand-held computer devices having small
displays, it is infeasible to display the whole table 2 or 4
on the screen, sothat each symbol can be selected and
entered with just two taps, using a stylus.

However, in accordance with the invention, a trade-
off is made between the number of taps needed for en-
tering a symbol and the amount of display real estate.
Specifically, the characters within the first (left-most) col-
umn of the table are treated as indices into the character
set. The index is used to lead to the other symbols of
the character sat, shown in the rest of the table.

This screen keyboard layout is referredto as a "mul-
lilevel® keyboard layoul because il essentially divides
1he entire set of input symbols into two levels. The index
characters are referred to as a first, or higher, level sub-
set of the full character set. Each of the index characters
cofresponds with a second level, or *lower” level, subset
of the characters.

There are may possible ways of dividing the char-
acter set into the index subset and the different second-
level subsets. It is deemed preferable to divide the char-
aclers into contiguous subsets, in terms of their order in
the alphabet, tha first character of each subset being the
index character. Thal is, of course, the approach laken
in the tables of FIG. 1. The advanlage cf this division
scheme is thal a user, seeking to enter texi characters,
will be tamiliar with the order of the alphabet, and will
easily be able to tell between which two index characters
a dasired second-subset character falls

While two levels are deemed preferable for the
character set shown, there is no inherent limitation on
the number of levels. For instance, a three-level schame
could be used, in which a second subset, corrésponding
with a first-level index character, is divided into third-lev-
el (i.e., still lower level) subsels and respective second-
level index characters.

The initial layout of the screen keyboard only dis-
plays the subset of characters which are used as the
index of the keyboard, as shown in FIG. 2.

25

To enter a given dasired symbol, the user first se-
lects an index symbol whose corresponding subset (.
o., row of the table of FIG. 1) contains the desired sym-
bol. Selection is done, on a touch-scraen display, using
afingenip, stylus, etc.

Responsive o the user's selection of an index char-
acter, the subsat (i.e., row of the lable of FIG. 1) which
corresponds with the index character is displayed. It
thus may be said thal the user's seleclion of the index
character causes the apparatus 1o display the second-
level subset, "overriding"® the originally displayed index
characters. One of the characters of the second-level
subset is (presumably) the user's desired character.

Then, the user selects the intended symbol, again
by touching the touch- screen display. The character is
then entered into the computer system.

Immediately after the selection is made, the key-
board display will be reset to its initial layout showing
only the index symbols.

Note that the display preferably also includes a
*back-up" user-selectable control. If the user acciden-
tally touches the wrong index character, he/she may use
the back-up control to retum to the index character sub-
sel. Also, a time-oul is preferably provided, so that, if
the user fails to select a character from a second- level
subset within a specified time, the system automatically
returns 1o the top level index characters. In a preferred
embodiment, a tap anywhere on the display outside of
the keyboard area will resel the display 1o the initial state
(index characters).

Moreover, where more than two lavels of indexing
are provided, the system prelerably offers a choice of
single-level backing up, such as from the third level back
1o the secand level, and a direct return to the top level
index characters.

An example of operation of the system according to
the invention will now be given, with reference to FIGs.
2,3 4,56 and7.

Suppose that a user wants to enter the phrase "con-
ference call" into a device according to the invention.
The first character to be entered is *¢.” The initially dis-
played index characters are as shown in FIG. 2. The
user, being a literale parson, knows that “c* occurs in
the alphabet between the first index character *a* and
the second index character "g.*

Thersfore, from the initially displayed index charac-
ters shown in FIG. 2, the user selects “a® (FIG. 3). The
selection of "a" causes tha device to display the second-
level subset shown in FIG. 4, the contiguous characters
*a" through *1." The user then touches the position on
the display where the letter "¢” is displayed. The symbol
*c" is corractly entered into a data antry field 5 of the
display.

Following entry of the characler, the screen key-
board returns to the display of the index characters (FIG.
5). The naxt desired characler, "0," fails between the in-
dex characters *m" and "s." The user selects *m." and
in response, the device displays the second-level sub-
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sel associated with the index character *m* (FIG. 6). The
user selects "0," and "o" is displayed in the data entry
fisld.

The data entry process proceeds in this fashion, un-
til the entire phrase “confarence call,” concluding with
an *1," is entered and shown in the data entry field (FIG.
7).

While the embodiment dascribed in connection with
FIGs. 1 through 7 is prelerred, olher embodiments, pro-
viding other character display information, may also be
used in accordance with the invention.

For instance, when an index character is selected,
the selected row need not necessarily "override® the
original indax symbols. Depending on the availability of
extra display screen real estate, there can be different
ways of arranging the appearance of a selected row.

For example, when an index character is selected,
the index characters may remain displayed, and the se-
lected row of second-level subset characters can be dis-
played in addition to the index symbols. One possible
configuration is to display the second-level subset of
gymbols orthoganally to the index symbols. See, lor in-
stance, F1G. B. while the second-level subsel characters
of FIG. 9 are shown along one side ol the display , they
may alternatively be shown as adjacent fo their index
character, space permitting. See FIG. 9.

Altemnatively, the specific layout of the multi-level
screen keyboard can be made configurable so that it can
ba customized to adjust the user's spacific neads.

Again, it is a noteworthy feature of the multi-level
screan keyboard design, accordingto the invention, that
the index characlers and lhe subsels are chosen and
displayed so as to rely on the lterate user's ability to
recognize the sequence intervals among the 26 Latin
lettars. Bacause of tha assumption that this knowledge
is already possessed by the user, thers is no need for
user training for understanding and use of an apparatus
incorporating this input mechanism.

In preferred embodiments, any pair of Latin letlers
which are adjacent to each other within the subset of
displayed index characters represents a range of Latin
letters that falis in between the two, in the familiar or-
dered sequence of characlers. Given any Lalin letler
that needs to be entered, any user will be able to quickly
determine which range 1t falls into, betwean which two
of the displayed index characters. The user then selects
the correct index character, preferably the index char-
acler most closely preceding the desired character, to
bring out the corresponding second-level subset row
containing the desired letter.

In the preferred embodiment of FIG. 1, the last row
in the original symbol table is different in length and con-
tent from the first five rows. That row contains the ten
decimal digits, and other symbols (commonly used
punctuation marks).

Bacause the digits have a natural sequance order
among them, i.e., their numerical order, the digits may
be dealt with in the same manner as the letters, de-

10

scribed above.

However, the other symbols do not have a natural
sequence which would presumptively be known to the
user. (Of course, one possible ordering would be the nu-
marical order of the ASCII codes for the other symbols.
Howaever, the greal majority of possible users of a device
according to the invention would not be familiar enough
with the ASCII ordering for this 1o be useful.) As a con-
sequence, the multi-level layout will not enable mosl us-
ers to quickly select the right index symbol to the get to
the right subset containing the desired symbol.

This problem may be solved in a variaty of ways.

One possible approach would be to limit the number
of punctuation marks offered, so that all offered marks
fit on the display together. This approach places an cb-
vious, undesirable limitation on the user's ability to enter
text containing a wider variety of marks. To offer an ad-
equately large selection of punctuation marks, another
possible approach woulkd be to arbitrarily divide the
punctuation marks into subsels, and accepl the fact that
the user will need to learn, probably by trial and error,
which punctuation marks fall within which subsets.

However, in the preferred embodiment of FIG. 1, a
different approach, which provides a wide selection of
symbols on limited display space, is used. All of the
punctuation marks available are bundled into one large
row. In this preferred embodiment, the symbols are ar-
ranged in the layout similar to the most commonly avail-
able commarcial keyboards.

In the illustrated embodiment, the punctuation
marks and dacimal digits are bundled together, and
lrealed as per the lollowing description. Allemalively,
the punctuation marks may be in a bundle separate from
the decimal digits. This latter separation of the decimal
digits from the punctuation marks allows the decimal
digits, which have a numerical order, to be treatad the
same way as the letters of the alphabet were treated
{above).

When the index digit 0 is selected from the top-level
index set (FIG. 2), the screen keyboard shows the fol-
lowing second-level subset characters:

0 1 2 3 4 5

FIG. 10 is an illustration of a display screen of a
hand-held computer device according to the invention,
similar to those ol FIGs. 2-9, showing these displayed
digit symbols.

Referring back to the complete tabulation of char-
acters given in FIG. 1, it will be seen that these symbols
are only a portion of the total symbola making up the
second-level subsel associated with the index symbol
Io- L]

Suppose the user desires to enter the two digits
*48". The digit *4" is displayed at this point, and may be
selected as described above. FIG. 10 illustrates the se-
lection of the "4" digit and its appearance in the data
entry field 5.

Next, the user desires to enter "8." The user knows
that "8" is in the subsel corresponding with the index "0*
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middle-, and right-displayed index characters. Tha illus-
irated tree graphs show, al each node, ordered sels
showing the index characters in left, middle, and right
positions.

Relerring to FIG. 14, the root node 16 (a, |, 8) rep-
resants a division of the 26- character alphabet into
three subsets ol 8, 8, and 8 characters, respectively. The
subsets are a-, j-r, and 8-2. The index characters, cho-
sen as lhe firs| characlers of each of the subsels, are a,
j, and s.

Second level division, into second-level subsets, is
shown in a middle level 18 of the tree graph. For in-
stance, the nine-character subsel j-r (shown as a node
20) is divided into three 3-character second-level sub-
sels j-l. m-0, and p-r. The index characters for this sec-
ond-level subset are j, m, and p. '

Finally, at a third (lowest) level 22, the subsels in-
cluds, at mosl, only three characters. Therefors, at the
third level, the characters may be uniquely specified.
This shows thal three bullon presses on a thres-buron
computer device are sufficient to select a character from
the 26-character Latin alphabet.

Thus, for instance, If a user desired to enter a "p*
character, he/she would do so by pressing (i) the middle
button to select the subset j-r, (ii) the right button to se-
lect the second-level subset p-r, and finally (iii) the left
button to select the *p* character.

CHARACTER SELECTION ON A HAND-HELD
DEVICE BY MEANS OF TWO USER "SOFTKEY*
BUTTONS

Let us next consider texi selection on a computer
device similar to that of FIG. 13, but instead having only
two buttons. The tree graph for a suitable hierarchy of
indices and subsats is given in FIG. 15. The root node
(a, n) represents a division of the 26-character aiphabet
into two subsets of 13 characters oach. The subsets are
a-m and n-2. The index characlters, chosen as the first
characters of each of the subsets, are a and n.

Second level division, into second-level subsets, is
shown in the middle leve! of the tree graph. For instance,
the 13-character subset a-n is divided into two second-
level subsets a-g and h-n. The index characters for this
second-level subset are a and h.

Successive third and fourth levels of subsets are
obtained similarly, as shown.

Finally, at the fifth (lowest) level, the subsets in-
clude, at most, only two characters. Therefore, at the
fifth level. the characters may be uniquely specified.
This shows that five button presses on a two-bution
computer device are sufficient to select acharacter from
the 26-character Latin alphabet.

Thus, for instance, it a user desired lo enter a "p"
character, he/she would do so by pressing (i) the right
button to select the subset n-z, (i) the left button to se-
lect the second-level subset n-i, (iii) the left button to
select the third-level subset n-g, (iv) the right button to
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solect the fourth-level subset p-g, and finally (v) the laft
bullon to select the “p” character.

A HAND-HELD DEVICE HAVING ONE SELECT
BUTTON AND TWO SLIDER BUTTONS

Still another embodiment of the invention is shown
in FIG. 16. The illustrated device has three buttons
which are configured as a single select bulton 24 and
two slider butions 26 and 28. The device is shown as
displaying a set of six top-level index characters, as
done in the earlier-described embodiments.

The device does not necessarily have a touch-
screen display, so user input is made only through the
buttons 24, 26, and 28. Nole that, unlike the device of
FIG. 13, this devica displays more selectable symbols
atatimethan there are butlons. Therefore, the user can-
not merely press the third button to select the third index
symbol, as was dona in connection with the description
of FIGs. 13, 14, and 15.

In accordance with the invention, however, the shift-
ing function, controllable by the slider buttons 26 and
28, are on a single symbol basis. The display highlights
or otherwise indicates a single, currenlly selectable in-
dex symbol. In this case, the highlighting is indicated by
displaying the index symbol "m" in boldtace. Other tech-
niques, such as color changing, enclosing the selecta-
ble symbel in a box, etc., may alternatively be used.

In operation, the user presses tha slider buttons, as
appropriate 1o cause the desired index character to be
the currently selectable character, and then selects that
characler by pressing the selecl bulion 24. Then, lower
level index subsets, or character subsets, are displayed.

Alternative embodiments, based on the principles
just given, are also within the scope of the invention. For
instance, a single scroll button may be provided, for
scrolling the symbols in a single direction, circulardy, so
that after the last symbols are displayed, the first sym-
bols are redisplayed. In such embodiments, the direc-
tion of scrolling may be left to the discration of the de-
signer.

Also, there may be mora than one select button. For
instance, if a device had five buttons, including two scrall
buttons and three select butions, then three symbols
would be selectable al a time. The user uses the scroll
buttons, as per FIG. 16, to shift the symbol subset until
three conliguous symbols, including the desired symbol,
were highlighted as being currently selectable. Then,
the user presses whichever of the select buttons corre-
sponds with the highlighted position of the desired sym-
bol, as per FIG. 13.

ALTERNATIVE SYMBOL SETS

Second, this invention can be applied to symbol
sels other than the 26 Latin letters and the 10 digits. In
fact, by using a greater number of levels, say, three or
four, it is possible 1o accommaodate a much larger char-
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acter set.

The basic idea of the present invention may be ap-
plied to any symbol set, as long as the symbol set has
a user-ascertainable order, or, more broadly, organizing
principle, among its symbols. For example, the 50 sym-
bols in the Japanese language can also be entered on
a small computing device using a multi-level screen key-
board. An organizing principle can be used for the
(huge) Chinese characler sel based on the organizing
principle used by some Chinese-English dictionaries.
Such dictionaries classity characters broadly based on
the number of calligraphic strokes required to write the
character, or on the occurrence of certain basic forms,
or "radicals," within mare complex characters.

Such large characler sets may be implemented in
a device according to the invention, by a suitable mix of
levels of indexing and/or the above-described scrolling
for relatively large subsets. Note, again, that as the
number of levels increases, the number of characters
that can be accommodated increases by the number of
symbols per display raised to the power of the number
of index levels. Thus, a huge character set can be ac-
commodated by a relatively modest number of touch se-
leclions per characler,

ANALYSIS OF NUMBER OF REQUIRED USER
TOUCH ENTRIES FOR A GIVEN SIZE CHARACTER
SET

Suppose that the ordered symbol set is designated
S, and that the expression size(S) denctes the number
of symbols in S. Suppose lurther that N is the number
of entries to be displayed at one time in the screen key-
board.

Then, the invention can ba used for any size char-
acter set S and for any number N of displayed entries.
Further, it is easily shown that the invention allows any
symbol to be entered with M user selections, where M
is the smallest integer such thal NM is larger than size
(S). In other words, M is the log of size(S) on the base
of N.

Thus, this invention provides a systematic way of
doing design trade-offs between screan real estate and
keystroke entry efficiency for small computer devices.

SELECTION OF INDICES WITHIN AN ORDERED
CHARACTER SET

The specific process of creating the indices at dif-
ferentlevels, in a preferred embodiment of the invantion,
will now be described. The description will include a rig-
orous presantation of the preferred embodiment, given
in mathematical terms.

Consider a symbol sat S, whose symbols are or-
dered, in a manner generally known to users of an ap-
paratus according 1o the invention. A given symbol, the
i-th symbol in the ordering scheme, will be expressed,
in terms of its position in the ordering scheme, as Sfi}.

10
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This, the index value i ranges in value from 0 to size(S)
=1,

The basic idea is 1o divide the symbols S[1], S
[2), ...... Slsize(S)] Into N segments (preferably of sub-
stantially equal length), 1o pick ona symbol of each seg-
ment, and to present the set of N picked symbols, in or-
der, as the first (or top) level index.

The symbols picked from the segments are prefer-
ably the first symbols of each segment. Thus, the index
symbols are distributed evenly through the symbol set's
ordering.

If the symbol S[i] is selected as an index symbol,
that symbol is also denoted as N[j]. Here, | is an index
value for the index symbols of the first level index set.
The index value j ranges in value fromOto N - 1.

The N symbols in the first level index are selected
as follows:

Let us define

K=" S22(5), (1)

If the total number size(S) of symbols happens to
be a multiple of the number N of segments or subsets,
then K is simply the number of symbals per segment,
assuming equal division of the symbol set, and K will
have an integral value.

If the total number size(S) of symbols is not a mul-
tiple of the number N of segments or subsets, then K
will not have an integral value.

In equation (1), the brackets are “ceiling® symbols.
and they mean that K's value is the smalles! integer
greater lhan or equal to the value of the expression with-
in the "ceiling” symbols.

Given this definition of the variable K. the index
symbols N[j] are selected from the total set of symbols
8li] as follows:

N L= S[(F1)K+1] )]

for (j=0, 1, ..., N- 1). There will then be N second level
indices.

The second level indices can be built by applying
the same process. The first one of the second-level in-
dices can be built as lollows: First, equally divide the
first- level subset corresponding with the first index, i.e.,
the subset including the symbols S{1), S|2], ..., S [K],
into N segments. These N segments will make up the
second-level subsets. Then, the first symbol in each of
the second-level segments is 1aken as the second-level
index character.

Other indices of the second level, and indices and
subsaetsfor deaper levels, can be built by the same proc-
ess.

A software implementation of the invention, as de-
scribed above, has been designed for a US Robolics
Pilot platform. It is believed that comparable implemen-
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tations can be realized in any of the other commercial
hand-held computers currently supporting stylus-based
data input

This invention has the following key advantages
over existing and possible future alternatives:

First, the invention offers a completely accurate way
of data entry, using a stylus on atouch screen of a hand-
held computer device, As soon as the user makes a
choice by tapping a specific position on the screen key-
board, the chosen symbal is correctly entered into the
system. Accuracy is guaranteed, as long as the user
touchas the carract symbol position on the touch-screan
display. There is no handwriting interpretation error.

Second, the invention does not require that any un-
conventional additional hardware be included within a
hand-held computer device. The invention may be im-
plemented in a hand-held computer device having a
conventional touch screen, and employing a conven-
tional stylus.

Third, the invention makes use of 1he user's knowl-
edge of natural intervals between normal sequencing of
the 26 Latin letters. The invention makes no unneces-
sary cognitive or physical demands on the user, and re-
quires no training or learning.

Fourth, the invention, embodied as per the above
description, is efficient, because all alphabet characters
and the most commonly used other symbols can be en-
tered with only two taps on the louch screen. I is ex-
pected that efficiency improves as the user gains more
experience and proficiancy with such a hand-held da-
vice,

Filth, the invention may be said lo be resource-cos!
effective, in that a davica embodying a user interface
according to the invention only requires a very small ar-
ea of screen real estate. Since conventional handwriting
recognition-based input systems require a dasignated
screen area for stylus writing, the invention makes no
additional screen space requirement. The invention also
eliminales any need for an automatic handwriting rec-
ognition systern. Such software systems can often be
very costly in terms of system memory and CPU
processing power.

The invention may be implemented using standard
programming and/or engineering iechniques using
computer programming software, firmware, hardware or
any combination or subcombination thereo!. Any such
resulting program(s), having computer readable pro-
gram code means, may ba embodied or provided within
one or more computer readable or usable media such
asfixed (hard) drives, disk, diskettes, optical disks, mag-
netic tape, semiconductor memories such as read-only
memory (ROM), etc., or any transmitting/receiving me-
dium such as the Intemet or other communication net-
work or link, thereby making a computer program prod-
uet, i.e., an article of manufacture, according to the in-
vention. The article ol manutacturs containing the com-
puter programming code may be made and/or used by
executing the code directly from cne medium, by copy-
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ing the code from one medium 1o another medium, or
by transmitting the code over a network.

An apparatus for making, using, or selling the inven-
tion may be one or more processing systems including,
but not limited 1o, a central processing unit (CPU), mem-
ory, storage devices, communication links, cornmunica-
tion devices, servers, I/O devices, or any subcompo-
nents or individual parls of one or more processing sys-
lems, including soltware, firmware, hardware or any
combination or subcombination thereol, which embody
the invention as set forth in the claims.

User input may be received from the keyboard,
mouse, pen, voice, louch screen, or any other means
by which a human can input data to a computer, includ-
ing through other programs such as application pro-
grams. ’

Thus it can be seen that the present invention is new
and unique by virtue of a multi-level layout of the screen
keyboard. This layout minimizes the screen real estate,
while still allowing convenient and speedy dala entry at
the same time.

One skilled in the art of computer science will easily
be able to combine the software crealed as described
with appropriate general purpose or special purpose
computer hardware lo create a computer system and/
or computer subcomponents embodying the invention
and 10 create a computer system and/or compuler sub-
components for carryingout the method of the invention.
while the preferred embodiment of the present invention
has been illustrated in detail, it should be apparent that
modifications and adaptations to that embodiment may
occur lo one skilled in the art withoul departing from the
scope of the present invention as set forth in the follow-
ing claims.

Claims
1. Acomputer device comprising:

first means for displaying a set of symbols rep-
resentalive of a character sel, each displayed
symbol having associaled therewith a respec-
tive second subset of characters from the char-
acter sef;

first means for detecting user selection of one
of the symbols;

sacond means, responsive to detection, by the
first means for detecting, of user selection of
one of the symbols, for displaying the respsc-
tive second subset of characters associated
with the selacted character;

second means lor detecting user selection of
one of the characters of the respective second
subset, and
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means, responsive to datection, by the second
means lor delecting, of user selection of cne of
the characters of the second subset, for treat-
ingthe selecled character of the second subset
as input text information.

2. A computer device as claimed in claim 1, wherein:

the computer device includes a louch-screen
display, different symbols being displayed on
respective regions of the touch-screen display,;
and

the first and second means for detecting user
selection include means for delecting a physi-
cal contact of the touch-screen display on a re-
gion thereof which is displaying one of the sym-
bols which is desired to be selected.

A computer davice as claimed in claim 1, whersin:

the computer device includes a display and a
set of user input buttons; and

the first and second means for detecting in-
clude means for detecting the user pressing
one of the user input butlons.

A computer device as claimed in claim 3, wherain
the character set is organized in a tree made up of
nodes arranged in a successon of levels, sach re-
spective node (i) covering a respeclive subsel of the
characters of the character set, (i) containing
number ol index symbols equal 1o the number of
user input buttons, (iii) being coupled to a number
of other nodes at a next lower level of the tree, each
of the other nodes covering a respective other sub-
set of the characters of the symbol set, each of the
other subsets including a number of characters less
than or equal to the number of user input buttons,
the other subsets together making up the respective
subset.

A computer device as claimed in claim 3, wherein:

the user input buttons include a select button
and a scroll button;

the first and second means for displaying in-
clude means for displaying a symbol in a high-
lighted form 1o indicate that the symbal is cur-
rently selectable, the currently selectable sym-
bol changing responsive to user manipulation
of the scroll button, and

responsive lo user manipulation of the select
button, the currently selectable symbol is se-
lected.
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6. A computer device as claimed in claim 1, wherein

the means for displaying a sel of index symbols in-
cludes means for displaying a first subset of the
characters of the character set, each of the charac-
ters of the first subset being Included within a re-
spective one of the second subsels.

A computer device as claimed in claim 6, wherein
the lirst means for displaying a sel of symbols in-
cludes means for displaying a first subset of char-
acters of the character set, the characters of the
subset being selected based on an organizing prin-
ciple of the characters of the character set.

A compuier device as claimed in claim 7, wherein:

the organizing principle of the charactars of the
character set includes a predetermined order

thereof;

in the means for displaying & first subset, the
displayed subset of characters includes char-
acters separated at substantially uniform inter-
vals throughoul the predelermined order of the
character set; and

the respective subset of characters associated
with a given one ol the characters of the first
subset includaes a subset running consecutively
from the given character to a next character of
the first subset.

A method, for use with a user interface of a compu-
ter device, for facilitating entry of text information by
a user to the computer device, the method compris-
ing the steps of:

displaying a set of symbaols representative of a
character sel, each displayed symbol having
associated therewith a respective second sub-
set of characters from the character set;

a first step of delecting user selection of one of
the symbols;

responsive to operation of the first step of de-
tecting, selecting one of the symbols, for dis-
playing the respective second subset of char-
acters associated with the selected character;

asacond step of detecting user selection of one
of the characters of the respective second sub-
set;

responsive to operalion of the second step of
detecting, selecting ane of the characters of the
second subset; and
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1. Title of the Invention

CHARACTER INPUT METHOD

2. Claims

(1) A character input method comprising:
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a display;

coordinate value output means for outputting a coordinate
value of a point that is pointed when the point on a display screen
is pointed with a pen, a finger, or the like; and

a control device,

wherein in an initial state, the control device displays
multiple sets of character indiéations including mﬁltiple
characters and a frame enclosing the characters on the display
screen,

whena set of key indications on thedisplay screenispointed
with the pen, the finger, or the like, the control device looks
up an output given by the coordinate value output means to check
which set of key indications is pointed,

the control device enlarges eachof themultiple characters
included in the set of key indications that has been pointed,
and encloses each of the enlarged characters with a frame, thus
generating multiple unit key indications including a character
and a frame enclosing the character, and displaying the unit key
indications on the display screen,

when a unit key indication on the display screen is pointed
with the pen, the finger, or the like while the multiple unit
key indications are displayed on the display screen, the control
device looks up an output given by the coordinate value output
means to check which unit key indication is pointed, and inputs
the character included in the unit key indication that has been

pointed.

MSFT EX. 1008
Page 59 of 670



(2) The character input method according to claim 1, wherein
the display is in a flat plate shape, and the coordinate value
output means includes an electromagnetic induction-type or
electrostaticcoupling-typedigitizerwhichisattachedtoa lower
surface of the display.

(3) The character input method according to claim 1, wherein
the coordinate value output rnear;ss includes a transp;arent touch

panel attached to an upper surface of the display.

3. Detailed Description of the Invention
[Brief Description]

The present invention relates to improvement of character
input method, and it is an object of the present invention to
provide a character input method which allows a user to reliably
input a character with less mistakes in pushing buttons and which
provides high degree of operability, and

in an initial state, the control device displays multiple
sets of character indications including multiple characters and
a frame enclosing the characters on the display screen,

when a set of keyindicationsonthedisplay screen is pointed,

the control device checks which set of key indications is pointed,

the control device enlarges each of themultiple characters

included in the set of key indications that has been pointed,

and displays multiple unit key indications, including a character
and a frame enclosing the character, on the display screen,

when a unit key indication on the display screen is pointed
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with the pen, the finger, or the like while the multiple unit
key indications are displayed on the display screen, the control
device inputs the character included in the unit key indication
that has been pointed.

[Industrial Applicability]

The present invention relates to a character input method
for inputting a character by toﬁching relatively a-less number
of keys, such as a numeric key pad, multiple times.

Inrecent years, small personal computers suchaselectronic
organizers are widely prevalent. This kind of personal computer
is made small so as to realize portability, and for this reason,
this kind of personal computer has much limitation on input keys.
Therefore, it is necessary to have a method that can allow accurate
input of many characters and symbols using a less number of keys.
[Prior Art]

Fig. 8 is a figure for explaining a conventional character
input method using a numeric key pad. This character input method
is disclosed in detail in the publication of Japanese Patent
Laid-Open No. S58-58634. In the conventional method of Fig. 8,
in order to input characters such as Katakana, alphabets, symbols,
and the like using a numeric key pad, each of the keys in the
numeric key pad is further expressed in a three by three matrix,
and a character is input by touching the numeric key pad twice.
In the input method, in the first step, a user touches a key
corresponding to a number of a key having a character which is

to be input. Subsequently, the user touches a number at the

8.
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position of the character which is to be input, which is shown
in the sections illustrated in Fig. 8(b), within a block which
is to be input. More specifically, when the user types "9-5",
then a Japanese Katakana "ki" is input into the computer. When
the user types "3-7", then an alphabet "G" is input into the
computer.

[Problems to be Solved by the-Invention]

The above conventional method achieves input of many
characters using a less number of keys.

However,

(1) it is impossible to determine whether any given touch input
is a touch in the first step or a touch in the second step and
(2) in some cases, in the touch for the second step, it may
be necessary to touch a key that does not include the character
which is to be input.

Because of the above reasons, there is a drawback in that
the user does not notice that the user pushes an incorrect button
until a character is input by pushing a key for the second step.

The present invention is made in view of the above issue,
and it is an object of the present invention to provide a character
input method which allows a user to reliably input a character
with less mistakes in pushing buttons and which is provides high
degree of operability.

[Means for Solving the Problems]

Fig.lisanexplanatorydiagramforexplainingtheprinciple

of the present invention. A character input method according

B
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to the present invention includes:

a display;

coordinate value output means for outputting a coordinate
value of a point that is pointed when the point on a display screen
is pointed with a pen, a finger, or the like; and

a control device,

wherein in an initial stéte, the control de\}ice displays
multiple sets of character indications including multiple
characters and a frame enclosing the characters on the display
screen,

when a set of key indicationson thedisplayscreenispointed
with the pen, the finger, or the like, the control device lcoks
up an output given by the coordinate value output means to check
which set of key indications is pointed,

the control device enlarges each of the multiple characters
included in the set of key indications that has been pointed,
and encloses each of the enlarged characters with a frame, thus
generating multiple unit key indications including a character
and a frame enclosing the character, and displaying the unit key
indications on the display screen,

when a unit key indication on the display screen is pointed
with the pen, the finger, or the like while the multiple unit
key indications are displayed on the display screen, the control
device looks up an output given by the coordinate value output
means to check which unit key indication is pointed, and inputs

the character included in the unit key indication that has been

E
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pointed.
[Actions]

In the initial state, as illustrated in Fig. 1 (b), multiple
sets of key indications are displayed on the display screen. For
example, when a set of key indications at the upper right is pointed
with a pen and the like, the display screen is switched to what
is shown in Fig. 1(c). 1In the -state as shown in Fié. 1(c), when
the unit key indication in the second row of the second column
is pointed with a pen and the like, then a Japanese Katakana "ki"
is input.

[Embodiment ]

Fig. 2 is a figure illustrating an example of confiquration
of a display input unit. In Fig. 2, numeral 1 denotes a display,
numeral 2 denotes a digitizer input pen, and numeral 3 denotes
a digitizer.

The display 1 is in a flat plate shape. For example, the
display 1 may be a liguid crystal display, a plasma display, or
the like. The digitizer 3 is an electromagnetic induction-type
or electrostatic coupling-type digitizer, and is fixed to the
lower surface of the display 1. The display 1 is connected to
a display controller, and the digitizer input pen 2 and the
digitizer 3 are connected to the digitizer controller.

Fig. 3 is a figure illustrating an example of configuration
of a computer. 1InFig. 3, numeral 4 denotes a display controller,
numeral 5 denotes a digitizer controller, numeral € denotes

processing device, numeral 7 denotes a memory. The display

8-
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controller 4, the digitizer controller 5, the processing device
6, and the memory 7 are connected toabus. Thedisplaycontroller
4 transmits data, which are given by the processing device 6,
to the display 1 upon converting the data into a form that is
suitable for the display 1, and transmits various kinds of control
signals to the display 1. The digitizer controller 5 transmits
a driving signal and the like to the digitizer, ‘and calculates
a coordinate value of a point on the display screen pointed with
the digitizer input pen 2 on the basis of a signal that is output
from the digitizer 3. The processing device 6 executes a program
stored in the memory 7. The memory 7 stores various kinds of
programs and data.

Fig. 4 is a figure illustrating overview character input
according to the present invention. In the initial state, as
illustrated in Fig. 4(a), multiple key top indications are
displayedonthedisplay screen. Themultiple key top indications
include nine characters arranged in a three by three matrix,
rectangular frames enclosing the characters, numeral located
below the rectangular frames, and diagonal lines located at the
right and left of the numerals. For example, in the rectangular
frame of the key top indication at the upper right, nine Japanese
Katakanas, i.e., "su, ku, u, shi, ki, i, sa, ka, ta", are arranged
in a three by three matrix, and a numeral "9" is arranged below
the rectangular frame.

When a key top indication "9" (a key top indication at the

upper right) is touched with the digitizer input pen 2, the display

9.

MSFT EX. 1008
Page 65 of 670



screen is switched to what is shown in Fig. 4(b). As shown in
Fig. 4(b), each of nine characters included in the rectangular
frame of the key top indication of "9" in Fig. 4(a) is enlarged,
and the nine enlarged characters are displayed on the display
screen in a three by three arrangement, and a rectangular frame
is displayed around an enlarged character.

E‘ilg. 4 (c) shows a staté obtained when a keyltop indication,
"ki", is touched with the digitizer input pen 2 under the state
of Fig. 4(b). When key top indication, "ki”, is touched with
the digitizer input pen 2, "ki" is stored to a predetermined area
of the memory 7. The predetermined area means an area that can
be accessed by an application program.

Fig. 5 is a functional block diagram illustrating an
embodiment of the present invention. InFig. 5, numeral ll denotes
a display-integrated tablet, numeral 12 denotes an input key
determination unit, numeral 13 denotes control unit, numeral 14
denotes a display switching unit, and numeral 15 denotes a key
display unit.

The display integrated tablet 11 includes a display 1, a
digitizer input pen 2, a digitizer 3, a display controller 4,
and a digitizer controller 5, and receives an input of a pen touch
and outputs a coordinate value of a position that is touched with
the pen. The input key determination unit 12, the control unit
13, the display switching unit 14, and the key display unit 15
exist as functions in the computer made up with the processing

device 6 and the memory 7.

=10 -
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The input key determination unit 12 looks up the display
table using the coordinate value of the tablet, and determines
which key is touched. The display table stores information about
coordinate values of the upper left and the lower right of a key
and a key number.

The control unit 13 receives an input of a key determined
by the i;mput key deteminati-on unit 12, and perférms appropriate
processing. When a character is output, it is displayed on the
display as a result. The details of operation of the control
unit 13 will be explained later in detail.

When the control unit 13 outputs the first code, the display
switching unit 14 outputs a character set that is assigned to
a corresponding key based on a two-touch conversion table. The
two-touch conversion table is shown in Fig. 7.

The key display unit 15 determines the display position
of each of multiple characters constituting the character set
by looking up the display table, enlarges each of the characters,
displays each of the enlarged characters at the determined display
position, and encloses the displayed character with a rectanqular
frame.

Fig. 6isafigureillustratingprocessingflowof the control
unit. When the control unit 13 (see Fig. 5) receives a number
of a touched key from the input key determination unit 12, the
control unit 13 performs the following operation.

(1) The control unit 13 checks whether it is two-touch input

mode or not. Ina case of Yes, the processing of (2) is performed.
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character code as a conversion output. At the same time, the
display of the key is returned back to the original display.

Fig. 7isafigureillustratingatwo-touchconversiontable.
The first code is a code that is generated with the touch in the
first step. The second code is a code that is generated with
the touch in the second step. For example, when the first code
is niné and the second codé is five, then a Jaﬁanese character,
"ki", is input.

[Advantages of the invention]

As is evident from the above explanation, according to the
present invention, the characters assigned to the key touched
in the first step are redisplayed, so that the user is more likely
toncticemistakes in pushing the button, and the user can reliably
input the characters. It should be noted that, instead of the
display input unit of Fig. 2, a display input unit integrally
made by attaching a transparent touch panel onto a top surface
of a display in a flat plate shape may be used.

4. Brief Description of Drawings

Fig. lisanexplanatorydiagramforexplainingtheprinciple
of the present invention. Fig. 2 is a figure illustrating an
example of configuration of a display input unit. Fig. 3 is a
figure illustrating an example of configuration of a computer.
Fig. 4 illustrates character input according to the present
invention. Fig. 5 is a functional block diagram illustrating
an embodiment of the present invention. Fig. 6 is a figure

illustrating processing flow of the control unit. Fig. 7 is a

=13 -
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i TWO-TOUCH CONVERSION TABLE

2 SECOND CODE
3 FIRST CODE
FIG. 8

CONVENTIONAL CHARACTER INPUT METHOD USING NUMERIC KEY PAD

Amendment (Formality)
[Applicable]
January 24, 1991

Mr. Satoshi UEMATSU, Commissioner of the Japan Patent Office

1. Indication of case: Japanese Patent Application No.
H2-249551

28 Title of the Invention: CHARACTER INPUT METHOD

3. Person who makes amendment

Relationship with the case: applicant of patent
Address: 1015, Kamikodanaka, Nakahara-ku, Kawasaki-shi,
Kanagawa
Name: (522) Fujitsu Limited
Representative: Tadashi SEKIZAWA
4. Attorney
Address: Sahara Mansion 3FB
4-17-1, Nishinippori, Arakawa-ku, Tokyo
Name: (8089) Shiro KYOTANI, Patent Attorney [Stamp]

5 Date of command of amendment (mailing date): January 22,
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1991
6. Target of amendment: Field of brief description of drawings
in the specification

i Contents of amendment: as per attached

[Japan Patent Office
January 25, 1991

Application Division]

Contents of Amendment
2 1 The seventh to the eighth lines of the page 15 of the
specification is amended to read as follows:
"Fig. 7 is a figure illustrating a two-touch conversion
table. Fig. 8 isa figure for explaining a conventional character

input method using a numeric key pad."
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image,

Comprising:

The initial stage background preparation procedure which produces the background model which consists of
a background image and the threshold value image whose each pixel value is a standing-still determination
threshold value using the image by which the initial stage background preparation means was acquired
from the image input device,

The foreground location extraction procedure of a foreground location extraction means comparing the
acquired said image with the produced said background model by a background difference calculation, and
extracting a foreground region,

The standing-still location evaluation procedure of judging the location where the rest time obtained by a
standing-still location evaluation means counting the frequency|count that the extracted said foreground
region appeared continuously as a foreground became more than the predetermined standing-still
determination threshold value as a standing-still area|region,

The update means of a background uses the acquired said image and the produced said background model
sequentially,

The update procedure of a serial|sequential background which produces a background model new about the
area|region which was not judged to be a foreground in the said foreground location extraction procedure,
and the arealregion judged to be a standing-still area|region in the said standing-still location evaluation
procedure

It has these,

The said initial stage background preparation procedure,

The procedure which produces the said background image by calculating a weighted-mean image using the
several image acquired from the said image input device,

The procedure which produces the said threshold value image by modeling a steady fluctuation by a normal
distribution

It has these,

The said foreground location extraction procedure,

The background difference procedure which calculates a foreground by performing difference calculation
with the image acquired from the said image input device, and the produced said background image based
on the said threshold value image,

The index value calculation difference procedure which calculates a foreground by difference calculation
which compares the said both image by calculating the index value based on the image acquired from the
said image input device, and the produced said background image,

The foreground determination procedure which calculates a foreground region by calculating the logical
product of the foreground calculated in the said background difference procedure, and the foreground
calculated in the said index value calculation difference procedure

It has these,

In the said index value calculation difference procedure, the normalization cross correlation and the square
of normalization difference are calculated about the area|region of a focused pixel periphery of the image
acquired from the said image input device, and the background image produced in the said initial stage
background preparation procedure,

According to the weight based on the deviation of the pixel value in the area|region of the said attention
area periphery, the weighted sum of the value of the said normalization cross correlation and the value of
the said the square of normalization difference is calculated as said index value.

The standing-still area|region detection method characterized by these.

Ej Expand All Claims (6)

Description

DWPI Drawing Description
The drawing shows the block diagram of the standing still region detection apparatus. (Drawing includes

non-English language text)
1 - Input image acquisition process unit.

2 - Initial stage background preparation unit.
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3 - Foreground location extraction unit.
4 - Standing still location evaluation unit.
5 - Background update process unit.

Drawing Description

&J Expand Drawing Description

Description
E] Collapse Description
TECHNICAL FIELD

This invention relates to the method of detecting an area|region stationary in an image|video, its
apparatus, and a program and its recording medium.

DESCRIPTION OF RELATED ART

Image|video monitoring

WHEREIN:

There exists a function to detect the area|region which rests still in images|videos, such as an object left
to stand and a taken-away object.

In order to detect a standing-still area|region from an image|video, generally a background image is
produced, a foreground is calculated by comparing a background image with the present image, and the
method of evaluating the rest time of a foreground is used.

Becoming a problem here are various disturbances included in an image.

The disturbance which consists a problem in the case of a standing-still area|region detection has
AGC:Auto Gain Control, AWB:Auto White Balance of regular noise, such as a shake of the change of
lighting environment, such as a sunshine fluctuation|variation, temporary interruption|screening of the
moving object by a passerby, and leaves, and a camera, the noise of an image pick-up element, etc., for
example.

In order to detect to robust, it is necessary to reduce the said disturbance that compositively|multiply
starts efficiently.

Each step which starts the method to remove a disturbance at standing-still area|region detections, such
as an adaptive threshold value method in the noise removal process of the high-pass removal filter in an
input image, a low-pass removal filter, etc., and the background difference method

WHEREIN:

There exist various methods.

There exists the update method of a background adaptive as a method corresponding to a steady
fluctuation or temporary shielding.

For example, although methods of modeling the fluctuation of a background include a nonpatent
literature 1 etc., it is difficult to respond|correspond with the sunshine fluctuation|variation which is not
steady, and the influence of the shadow of an object only by these methods.

The shadow of sunshine or an object has a thing using a differential as a robust method, and a thing
using a correlation.

For example, if a correlation is used, there exist a nonpatent literature 2 etc., but it is difficult for the
method of using a correlation and a differential in high frequency noise to exclude the influence of weak
noise like a shake of leaves or element noise.

[NONPATENT DOCUMENT 1]

Zoran Zivkovic,Improved Adaptive Gaussian Mixture Model for Background Subtraction, ICPR2004
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[NONPATENT DOCUMENT 2]

Seiya Ito, Kaneko Shunichi, the high-speed robust image matching by selective normalization
correlation, Institute of Electrical Engineers of Japan (The machine vision application technical special
number in a real environment), 2004

[NONPATENT DOCUMENT 3]

Nara Institute of Science and Technology, OpenCV, programming book production team work, OpenCV,
a programming book, 2007

DISCLOSURE of the INVENTION
PROBLEM to be solved by the Invention

With the technique of detecting the conventional standing-still area|region as mentioned above, the
method only corresponding to one part has various thlngs among the said dlsturbances, and it is used,
However,

If it does not respond|correspond to a several dlsturbance factor simultaneously for using for a real
application, a misdetection and the omission in a detection generate|occur|produce,

A problem arises in stability.

Even if this invention has a several disturbance simultaneously by using the method of having been
made in view of this situation, dividing the process in connection with the detection of a standing-still
area|region into a several step, and forcing a disturbance in each, the standing-still area|region
detection method which can detect a standing-still area|region stably, and its apparatus,

[t exists in provision of a program and a recording medium.

MEANS to solve the Problem

Then, the standing-still arealregion detection method of Claim 1 for solving the said subject is a
standing-still area|region detection method which detects a standing-still area|region from an image,
Comprising:

The initial stage background preparation procedure which produces the background model which consists
of a background image and the threshold value image whose each pixel value is a standing-still
determination threshold value using the image by which the initial stage background preparation means
was acquired from the image input device,

The foreground location extraction procedure of a foreground location extraction means comparing the
acquired said image with the produced said background model by a background difference calculation,
and extracting a foreground region,

The standing-still location evaluation procedure of judging the location where the rest time obtained by a
standing-still location evaluation means counting the frequency|count that the extracted said foreground
region appeared continuously as a foreground became more than the predetermined standing-still
determination threshold value as a standing-still area|region,

The update means of a background uses the acquired said image and the produced said background
model sequentially,

The update procedure of a serial|sequential background which produces a background model new about
the area|region which was not judged to be a foreground in the said foreground location extraction
procedure, and the area|region judged to be a standing-still area|region in the said standing-still
location evaluation procedure

It has these,

The said initial stage background preparation procedure is a procedure which produces the said
background image by calculating a weighted-mean image using the several image acquired from the
said image input device,

The procedure which produces the said threshold value image by modeling a steady fluctuation by a
normal distribution

It has these,

The said foreground location extraction procedure is a background difference procedure which calculates
a foreground by performing difference calculation with the image acquired from the said image input
device, and the produced said background image based on the said threshold value image,

The index value calculation difference procedure which calculates a foreground by difference calculation
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which compares the said both image by calculating the index value based on the image acquired from
the said image input device, and the produced said background image,

The foreground determination procedure which calculates a foreground region by calculating the logical
product of the foreground calculated in the said background difference procedure, and the foreground
calculated in the said index value calculation difference procedure

It has these,

In the said index value calculation difference procedure, the normalization cross correlation and the
square of normalization difference are calculated about the area|region of a focused pixel periphery of
the image acquired from the said image input device, and the background image produced in the said
initial stage background preparation procedure,

According to the weight based on the deviation of the pixel value in the area|region of the said attention
area periphery, the weighted sum of the value of the said normalization cross correlation and the value
of the said the square of normalization difference Is calculated as said index value.

The standing-still area|region detection method of Claim 2 further has the procedure of detecting the
penetration|invasion of the object into the said attention area based on the judged result of the
standing-still area|region in the predetermined attention area in the image by which the said standing-
still location evaluation procedure is acquired from the said image input device, in the standing-still
area|region detection method of Claim 1.

The standing-still area|region detection apparatus of Claim 3 is a standing-still area|region detection
apparatus which detects a standing-still area|region from an image,

Comprising:

An initial stage background preparation means to produce the background model which consists of a
background image and the threshold value image whose each pixel value is a standing-still
determination threshold value using the image acquired from the image input device,

A foreground location extraction means to compare the image acquired from the said image input device
with the produced said background model by a background difference calculation, and to extract a
foreground region,

A standing-still location evaluation means to judge the location where the rest time obtained by the
extracted said foreground region counting the frequency|count of appearing continuously as a
foreground became more than the predetermined standing-still determination threshold value as a
standing-still area|region,

The acquired said image and the produced said background madel are used,

An update means of a serial|sequential background to produce a background model new about the
area|region which was not judged to be a foreground in the said foreground location extraction
procedure, and the area|region judged to be a standing-still area|region in the said standing-still
location evaluation procedure

It has these,

The said initial stage background preparation means is a means to produce the said background image
by calculating a weighted-mean image using the several image acquired from the said image input
device,

A means to produce the said threshold value image by modeling a steady fluctuation by a normal
distribution

It has these,

The said foreground location extraction means is a background difference means to calculate a
foreground by performing difference calculation with the image acquired from the said image input
device, and the produced said background image based on the said threshold value image,

An index value calculation difference means to calculate a foreground by difference calculation which
compares the said both image by calculating the index value based on the image acquired from the said
image input device, and the produced said background image,

The foreground judging means which calculates a foreground region by calculating the logical preduct of
the foreground calculated by the said background difference means, and the foreground calculated by
the said index value calculation difference means

It has these,

The said index value calculation difference means calculates the normalization cross correlation and the
square of normalization difference about the area|region of a focused pixel periphery of the image
acquired from the said image input device, and the background image produced by the said initial stage
background preparation means,
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According to the weight based on the deviation of the pixel value in the area|region of the said attention
area periphery, the weighted sum of the value of the said normalization cross correlation and the value
of the said the square of normalization difference is calculated as said index value,

The standing-still area|region detection apparatus of Claim 4 detects the penetration]invasion of the
object into the said attention area in the standing-still area|region detection apparatus of Claim 3 based
on the judged result of the standing-still area|region in the predetermined attention area in the image by
which the said standing-still location evaluation means was acquired from the said image input device.

The program of Claim 5 is a program as which a computer is functioned as each means which comprises
the standing-still area|region detection apparatus of Claim 3 or 4.

The recording medium of Claim 6 is 2 computer-readable recording medium which recorded the program
of Claim 5.

ADVANTAGE of the Invention

According to the above invention, the basis of conditions with a disturbance factor can also detect a
standing-still area|region to robust.

Preferred EMBODIMENT of the Invention

FIG. 1 is the block diagram which showed schematic structure of the standing-still arealregion detection
apparatus concerning Embodiment.

The standing-still area|region detection apparatus 10 is sequentially provided with the background
update part 5 with the input image acquisition process part 1, the initial stage background preparation
part 2, the foreground location extraction part 3, and the standing-still location evaluation part 4.

The standing-still area|region detection apparatus 10 is provided with heart ware|wear resources, such
as the component of a normal computer, for example, CPU(Central Processor Unit), memory (RAM), a
hard-disk drive device, a communication device etc., and the process concerning each said functional
blocks 1-5 is performed by cooperation with these hardware resources and the software of installation
completed.

And the image acquired by this process can be displayed now in the display (display apparatus) of
illustrating omission.

The input image acquisition process part 1 performs the input image acquisition step of S101.
Specifically, an image is acquired from image input devices, such as a camera, DVR, and VTR.

The input image acquisition part 2 is realizable with the known communication device etc. which were
connected with the said image input device.

The initial stage background creation process part 2 performs the initial stage background preparation
step of S102.

In S102, a background model is produced using 1 sheet acquired at the input image acquisition step of
S101, or a several image.

At this S102, the influence of a steady fluctuation, like the leaves which exist in a background
area|region shake by a wind can be modeled by using the method of assuming that the fluctuation of an
image makes a normal distribution, and producing a background model.

This method is realizable by the method of the background finite difference method which used the
normal distribution of the nonpatent literature 3.

The said background model is comprised from a background image and a threshold value image.

In the threshold value process of an image, the threshold value same in all pixels is usually used.

When using different threshold values for every pixel, this is expressed by the image which records the
threshold value corresponding to each pixel.
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This image is called the threshold value image.
For example, the threshold value at the time of performing a threshold value process about coordinate
(x,y) of the image A is obtained by referring coordinate (x,y) of a threshold value image,

The sald background Image is calculated by taking a weighted mean of a plurality of image, and a
threshold value image is calculated by modeling a steady fluctuation by a normal distribution.

The background image which cannot receive to the influence of a temporary fluctuation easily by this
can be produced.

Each pixel value of each threshold value image is calculated|required by calculating the standard
deviation of the pixel value for an N frame.

Or you may use the average value of the self-series of the background difference value in each pixel like
following Formula.

That is, when the pixel value of T(x,y) and the difference image D is made into D(x,y), pixel value
T'(x,y) of new threshold value image T' can already represent the pixel value of a certain threshold value
image T with the following formula|equation.

T'(x,y)=(1-(alpha))*T(x,y)+(alpha)*D(x,y)

A background image is calculated|required by weighted mean of an image.

That is, when the pixel value of M(x,y) and the present image 1 is made into 1(x,y), pixel value M'(x,y) of
new background image M' can already represent the pixel value of a certain background image M with
the following formula|equation.

M'(x,y)=(1-(alpha})*M(x,y)+(alpha}*I(x,y)
The average of 1 sheet acquired initially or a several image should just be used for the initial value of M.

When a threshold value image is set to T, background difference calculation is taken as those with the
difference, when the absolute difference D of M and 1 is larger than the value to which the constant k in

a threshold value was applied.

D(x,y)=1M(x,y)-1(x,y)|

D(x,y)>=kxT(x,y): Foreground

D(x,y)<kxT(x,y): Background

The foreground location extraction part 3 performs the foreground location extraction step of S103.

In S103, the location which compares the image acquired at the input image acquisition step of S101
with the background already produced, and has the difference is extracted as a foreground.

The foreground location extraction part 3 calculates a foreground more specifically by performing
difference calculation with the image acquired by S101, and the background image produced by S102
based on the said threshold value image (background difference procedure).

Next, a foreground is calculated by difference calculation which compares the said both image by
calculating the index value based on the image acquired by S101, and the background image produced
by $102 (index value calculation difference procedure).

And a foreground region is calculated by calculating the logical product of the foreground calculated in
the said background difference procedure, and the foreground calculated in the said index value
calculation difference procedure (foreground determination procedure).

As said index value, ratio of the logarithmic differentiation image of the image acquired by S101 and the
background image produced by 5102 is mentioned, for example.

As other index value, the normalization cross correlation and the square of normalization difference are
calculated about the area|region of a focused pixel periphery of the image acquired by S101, and the
background image produced by 5102,

The weighted sum of the value of the said normalization cross correlation calculated according to the
weight based on the standard deviation of the pixel value in the areajregion of the said attention area
periphery and the value of the said the square of normalization difference is illustrated.

The logical product of the foreground location where the standing-still location was calculated by the
method of the background finite difference method which used the normal distribution of the nonpatent
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literature 3, and the foreground location calculated by the difference method by logarithmic
differentiation,

Or it is calculated by the logical product of the foreground location calculated by the background
difference method using the said background model, and the foreground location calculated by the
difference method of the correlation base.

About each difference result, you may add an emphasizing processing of an expansion process, the
process which takes the sum of a surrounding pixel, etc.

The difference method and the difference method of a correlation base by the logarithmic differentiation
applied in the foreground location extraction part 3 are the comparison method which cannot receive to
the influence of a brightness change easily.

The difference method by logarithmic differentiation is implementjachieved by combining the process
which takes the logarithm of an image as shown by patent document 1, and the process which takes a
differential. . ;

First, the difference method by logarithmic differentiation takes the logarithm of the pixel value of an
image, and acquires a logarithm image.

Next, a logarithmic differentiation image is acquired by the space derivative of an image.

Ratio of the logarithmic differentiation image calculated|required about the background image and the
logarithmic differentiation image calculated|required about the present frame image is taken, and a
location with the change beyond a constant value is made into a foreground location.

The difference method by the said logarithmic differentiation is specifically implement|achieved using the
following principle.

The pixel value of the image at a certain time is set to I, and if the pixel value of the image by which the
luminance transition by AGC of the brightness change in an environment or a camera, AWB, etc. was
added to it is set to al, it can describe like the following numerical formula.

[EQUATION 1]
[MAT_IMAGE 000002]

However, a is a coefficient which shows a luminance transition.

Here, if space derivative is taken about the image which took the logarithm, it can describe like the
following numerical formula,

[EQUATION 2]
[MAT_IMAGE 000003]

Here, if a luminance transition work|functions uniformly in a space direction at linearity, the 1st term of
Formula 2 becomes zero by space derivative, and Formula 3 is obtained.

In fact, the said luminance transition is converted into the value which cannot receive to the influence of
a luminance transition easily by this, although many nonlinear things do not become zero at
exactness|strictness.

Although Formula 2 and Formula 3 have shown the space derivative of the x direction, they are the
same also about a y direction.

In an image process, you may substitute calculation of space derivative using a sobel filter.

A comparison process is implement|jachieved by taking ratio of the image to which the process of
Formula 3 is applied from Farmula 1 with respect to the background acquired by an image, and 5102 or
S$105 to which the process of Formula 3 is applied from Formula 1 with respect to the image acquired by
S101.
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Although ratio is calculated by the division of the image of 2 sheets, the process which takes scale
conversion, and less than one location add the process which takes a reciprocal number.

Furthermore, you may add an emphasizing processing of an expansion process, the process which takes
the sum of a surrounding pixel, etc.

Moreover, it is good also considering the presence or absence of a difference as a binary image by
predetermined threshold value process.

The above is a principle of the difference method by logarithmic differentiation.

The difference method of a correlation base is calculated by the weighted sum which used the image I of
2 sheets, the normalization cross correlation of 1', and two types of correlation values of the square of
normalization difference about the pixel value of the area|region of the circumference|surroundings nxn
pixel of the focused pixel in an image.

-A weight uses the value according to the standard deviation of the area|region of-a nxn pixel.

However, n is predetermined arbitrary integers.

The normalization cross correlation A is calculated|required by following Formula.

[EQUATION 3]
[MAT_IMAGE 000004]

As for the square of normalization, the difference B is calculated|required by following Formula.

[EQUATION 4]
[MAT_IMAGE 000005]

As for the said normalization cross correlation A and the square of normalization, weighted sum D of the
difference B is calculated in following Formula.

D=(alpha)A+(1-(alpha)) B
(alpha) is a constant of the range of 0-1. [ beforehand fixed according to the average value of the
standard deviation of L and the standard deviation of I ]

For example, if a standard deviation is 20 or more and it is (alpha)= 0.8 and less than 20, it can decide
like (alpha)= 0.6.

About how to decide the area|region of a nxn pixel, the nxn pixel of the circumference|surroundings of a
pixel may be used about all pixels, and a focused pixel is selected and it is good also as calculation of
only the selected focused pixel.

Moreover, according to said D, you may binarize by predetermined threshold value process.
For example, using the predetermined threshold value th, in D<=th, it is made into a foreground and, in
D>th, the threshold value process made into a background is mentioned as an example.

The standing-still location evaluation part 4 performs the standing-still location evaluation step of 5104.
S$104 evaluates the foreground location calculated at the foreground location extraction step of S103,
and it is determined whether it detects as a standing-still area|region.

The time which looked at the foreground location in time series, continued, and was specifically
calculated as a foreground location is counted up, and a count determines the location which became
more than the predetermined standing-still determination threshold value as a standing-still area|region.
Here, you may perform noise removal and the clustering of an area|region using a contraction process,
an expansion process, a labeling processing, etc. further.

The background update part 5 performs the update step of a serial|sequential background of $105
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sequentially.

In 5105, a new background model is produced using the image acquired at the input image acquisition
step of $S101, and the background already produced.

An update location is the area|region determined as the background area|region calculated as a
background at the foreground location extraction step of S$103, and a standing-still areajregion
calculated at the standing-still location evaluation step of S104.

The update of a background model is performed by calculating this background area|region and this
standing-still areajregion using the method of the background finite difference method which used the
normal distribution of the nonpatent literature 3.

Based on the following calculation method of background image M' in $S102, and threshold value image
T specifically demonstrated previously, it is calculated only about this background area|region and this
standing-still area|region.

- M'(x,y)=(1-(alpha))*M(x,y)+(alpha)*I(x,y)
T'(x,y)=(1-(alpha))*T(x,y)+(alpha)*D(x,y)
It becomes detectable [ the area|region stationary for a definite period of time by the above ].

Moreover, this can also be used as a penetration|invasion detection in an area|region which detects the
penetration|invasion of the object into the attention area of pinpointing in an image.

When using as a penetration|invasion detection in an area|region, it determines by cutting off an
attention area at the time of input image acquisition, or using only the judgment result in an attention
area about a standing-still location evaluation result.

Moreover, if the value of the said standing-still determination threshold value is made into a small value,
it is also possible to detect immediately the object which penetrate|invaded into the area|region.

FIG. 2 is the block diagram which illustrated the more concrete system configuration|structure of the
standing-still area|region detection apparatus 10.

The foreground location extraction part 3 of the standing-still area|region detection apparatus 10 is
provided with the functional blocks 31-37, 41-47 as were shown by FIG. 2.

The process concerning the functional blocks 31-37, 41-47 is realizable by cooperation with the
hardware resources demonstrated previously and the software of installation completed.

In addition, what is necessary is just to comprise the background holding| maintenance part 31 and the
background candidate holding|maintenance part 45 with the apparatus which has memory|storage
functions, such as memory of a computer, or a hard disk.

The procedure (5201-S220) of the standing-still area|region detection by the standing-still area|region
detection apparatus 10 is demonstrated referring FIG. 2.

S201: The image|video imaged or accumulate|stored from the image input device 11 is output.
As the image input device 11, image|video storage devices, such as imaging devices, such as a camera,
DVR, and VTR, or a video delivery apparatus is illustrated.

$202: The input image acquisition process part 1 acquires the image|video output from the image input
device 11 in process of 5201, and delivers it to the initial stage background creation process part 2, the
present image-background difference process part 32, and the logarithmic differentiation expression
image-background difference process part 41.

S203: A plurality of image acquired from the input image acguisition process part 1 in process of S202 is
used for the initial stage background creation process part 2,

A background model is produced by the method of a background finite difference method using the
normal distribution of the above-mentioned nonpatent literature 3.

S204: The background holding|maintenance part 31 hold|maintains the background model produced by

5203, S216 (background update process part 46), or the background model updated by S$218
(sequentially background update process part 5) to a storage area.

http://www.thomsoninnovation.com/tip-innovation/translatedRecView_do?ResultSetld=44... 7/25/2013

MSFT EX. 1008
Page 93 of 670



Thomson Innovation Record View Page 13 of 19

§205: The image acquired in process of 5202 and the background model acquired from the background
holding|maintenance part 31 are used for the expression image-background difference process part 32,
Difference calculation is performed by the method of a background finite difference method using the
normal distribution of the above-mentioned nonpatent literature 3,

A difference image is output.

S206: A foreground / background mask creation process part 33 produces a foreground region mask
image and a background area|region mask image from the difference image calculated by S205 based
on the method of a background finite difference method using the normal distribution of the above-
mentioned nonpatent literature 3.

S207: The expression image-background candidate difference process part 34 performs difference
calculation with the image which acguired the normal distribution of the above-mentioned nonpatent
literature 3 in process of S202 based on the used method of a background finite difference method, and

. the background candidate image acquired from the background candidate holding|maintenance part 45,
A difference image is output.

S208: The standing-still candidate mask creation process part 35 produces a standing-still candidate
area|region mask image based on the method of a background finite difference method using the normal
distribution of the above-mentioned nonpatent literature 3 from the difference image calculated by
S207.

S209: The rest time evaluation process part 36 evaluates the rest time of a standing-still location based
on the method of a background finite difference method using the normal distribution of the above-
mentioned nonpatent literature 3 using the foreground region mask image calculated by S206, and the
standing-still candidate area|region mask image calculated by S208, and produces a rest time count
image.

S$210: The standing-still location mask creation process part 36 produces a standing-still areajregion
mask image based on the method of a background finite difference method using the normal distribution
of the above-mentioned nonpatent literature 3 from the rest time count image produced by S209.

S211: The background model acquired from the image acquired by S202 (input image acquisition
process part 1) and the background holding|maintenance part 31 is used for the logarithmic
differentiation expression image-background difference process part 41,

Difference calculation is performed based on the principle of the difference method by the said
logarithmic differentiation,

A difference image is output.

S$212: The logarithmic differentiation foreground mask creation process part 42 performs the threshold
value process based on a predetermined threshold value with respect to the difference image calculated
by S211, and calculates the foreground region mask image by logarithmic differentiation.

S213: It evaluates rest time that the logarithmic differentiation rest time evaluation process part 43
counts a mask area|region in time series about the foreground region mask image by the logarithmic
differentiation calculated|required by $212,

The rest time count image by logarithmic differentiation is produced.

S214: The logarithmic differentiation standing-still location mask creation process part 44 performs the
threshold value process based on a predetermined threshold value with respect to the rest time count
image by the logarithmic differentiation produced by S213, and produces the standing-still area|region
mask image by logarithmic differentiation.

S215: The background candidate holding|maintenance part 45 hold]maintains the background candidate

model produced in process of S217 by the background candidate update process part 47 to a storage
area. .
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S5216: The image acquired in process of S202 and the background area|region mask image calculated in
process of S206 are used for the background update process part 46,

A background model is updated based on the method of a background finite difference method using the
normal distribution of the above-mentioned nonpatent literature 3.

S$217: The image acquired in process of S202 and the background candidate area|region mask image
calculated in process of S208 are used for the background candidate update process part 47,

A background candidate model is updated based on the method of a background finite difference method
using the normal distribution of the said nonpatent literature 3.

$218: The background update process part 5 updates a background model and a background candidate
model based on the method of a background finite difference method using the normal distribution of
the above-mentioned nonpatent literature 3 about the area|region determined as a standing-still
area|region in process of S219 by the standing-still location evaluation process part 4 sequentially.

The updated background model Is output to the background holding|maintenance part 31 (5204). :
On the other hand, the updated background candidate model is output to the background candidate
holding|maintenance part 45 (5215).

$219: The standing-still location evaluation process part 4 decides a standing-still area|region by taking
the logical product of the standing-still area|region mask image produced in process of $210, and the
standing-still area|region mask image by the logarithmic differentiation produced in process of S214.

In this process, you may combine noise removal and the clustering of an area|region using a contraction
process, an expansion process, a labeling processing, etc.

$220: Information, such as a paosition of the standing-still area|region obtained in process of S219, size,
an area|region, and detection time, is output outside.

The said information is shown by presentation apparatuses, such as a display which specifically attached
to the standing-still area|region detection apparatus 10.

Moreover, the said information is recorded on the database stored in the recording device (recording
media, such as a hard disk) comprised to the inside or the exterior of the standing-still area|region
detection apparatus 10, or is transmitted outside via a network as information, such as a warning to a
remote place.

You may replace the process of S211-S214 with the process of S301-5304 respectively performed by
the functional blocks 51-57 to which the method of the correlation base illustrated by FIG. 3 is applied.
The process concerning the functional blocks 51-54 shown by FIG. 3 is realizable by cooperation with the
hardware resources demonstrated previously and the software of installation completed,

S301: The correlation base expression image-background difference process part 51 outputs a difference
image by difference calculation based on the principle of the difference method of a correlation base
using the background model which the image acquired in process of S202 and S204 acquired.

S302: The correlation base foreground mask creation process part 52 performs the threshold value
process based on a predetermined threshold value with respect to the difference image calculated in
process of S301, and calculates the foreground region mask image of a correlation base.

S303: The correlation base rest time evaluation process part 53 evaluates rest time by counting a mask
area|region in time series about the foreground region mask image of the correlation base produced in

process of $302,
The rest time count image of a correlation base is produced.

S304: The correlation base standing-still location mask creation process part 54 performs the threshold
value process based on a predetermined threshold value with respect to the rest time count image of the
correlation base produced in process of S303, and produces the standing-still area|region mask image of
a correlation base.

In the method of a background finite difference method of having used the normal distribution of the
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nonpatent literature 3, and the method concerning this invention, FIGS. 4-7 judges the location
stationary for 30 second as a standing-still area|region about image|video 24 hours of a place by the
window without the appearance of standing-still area|region (The area|region where not a background
but the foreground rested still for a definite period of time),

The processed result is shown as it assimilates against the background of the location stationary for 40
second.

FIG. 4 is QVGA and illustrates the one part flame|frame of the image|video for one day from 0:00
image|photographed by about 10 fps(es) to 24:00.

FIG.5 and FIG.6 is the characteristic view which showed the result of having processed the image of FIG,
4 using the background difference method.

A vertical axis|shaft is the total pixel number of the area|region judged as a standing-still area|region in
the whole image, and a vertical axis|shaft is a time-axis.

FIG. 5 is the characteristic view which showed the result of having processed the image of FIG. 4 only
using the method of the background finite difference method which used the normal distribution of the
nonpatent literature 3.

FIG. 6 is the characteristic view which showed the result of having processed the image of FIG. 4 with
the application of the difference method by logarithmic differentiation in the standing-still area|region
detection apparatus 10 concerning invention,

FIG. 7 is the characteristic view which showed the result of having processed the image of FIG. 4 with
the application of the difference method of a correlation base in the standing-still areajregion detection
apparatus 10 concerning invention.

Here, the difference of a correlation base divides|segments an image into the area|region of 32x24, and
is performing thinning|decimation calculation done the attention area of 10x10.

Since the used image|video is an image|video which image|photographed only the mode of the sunshine
fluctuation|variation and Interruption|screening, abandonment/taking-away, etc. of an object is a thing
which has not been reflected, it is desirable to detect against the background of all the flames|frames
ideally.

It is the pixel which misdetected the pixel detected as a standing-still area|region, i.e., a sunshine
fluctuation|variation, noting that not a background but the standing-still area|region appeared, and can
perform a comparison of the superiority or inferiority of each method by FIGS. 5-7 which shows the
misdetected pixel count.

As shown in the characteristic view of FIG. 5, when only the method of a background finite difference
method using the normal distribution of the nonpatent literature 3 is used, the fluctuation|variation
which is not a temporary change by sunshine fluctuation|variation etc. is misdetected as a standing-still
area|region.

According to the standing-still area|region detection apparatus 10 concerning this invention, it turns out
that the misdetection by sunshine fluctuation|variation can be suppressed significantly evidently from
the comparison with the characteristic view of FIG. 6, FIG. 7, and the characteristic view of FIG. 5.

FIGS. 8-11 is the resuit of processing against the background of the location which judged the location
which rested still the image|video which has QVGA and 20fps in this invention for 30 second as a
standing-still area|region, and rested still for 40 second, as it assimilated.

The image|video used for FIG. B is shown.

An image|video has abandonment of a standing-still area|region 7 second after after an
imaging|photography start here,

Taking-away generate|occur|produces in 2 minutes,

It is an image|video to which a person comes and goes a standing-still areajregion front any number of
times,

The blind of the background is swinging by the wind,
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It is imaging|photography time at the sunset time.
The camera uses the cheap network camera and AGC and AWB are applied.

FIG. 9 is the characteristic view and image which showed the result processed by the method of the
update of real-time of the background of a nonpatent literature 3.

FIG. 10 is the characteristic view and image which showed the process result at the time of using the
difference method by logarithmic differentiation in the standing-still area|region detection apparatus 10
concerning invention.

FIG. 11 is the characteristic view and image which showed the process result at the time of using the
difference method of a correlation base in the standing-still area|region detection apparatus 10
concerning invention.

In FIGS. 9-11, the total pixel number of the arealregion judged as a standing-still area|region which the
total pixel number of the area|region judged as a standing-still area|region detected within the mask is
outside a correct value and a mask, and was detected is plotted as an incorrect value by setting vicinity

on which the standing-still area|region was placed as a correct area mask.

When processed evidently from the characteristic view of FIG. 9 by the update method of real-time of
the background concerning a nonpatent literature 3, some incorrect arealregion (Wrong) has
generate|occur|produced,

However,

When [ which used the standing-still area|region detection method concerning this invention like ]
FIG.10 and FIG.11 shows, it turns out that only the standing-still area|region is detectable without a
misdetection.

In the conventional standing-still areajregion detection method, it is easy to generate|occurjproduce a
misdetection under the influence of several disturbances, such as noise of AGC of the change of lighting
environment, temporary interruption|screening of a movement region, regular noise, and a camera,
AWB, and an image pick-up element,

However,

According to the standing-still area|region detection apparatus 10 concerning Embodiment, on conditions
with these various disturbance factors, it becomes robust detectable [ a standing-still arealregion ]
evidently from the above-mentioned description.

In addition, this invention is good also as an aspect of the program as which a computer is functioned as
a process concerning each function blocks 1-5, 31-37, 41-47, 51-54 which are not limited to the above-
mentioned embodiment and comprise the standing-still area|region detection apparatus 10.

The said program can be stored in a computer-readable known recording medium, and can also be
provided through provision or a network.

BRIEF DESCRIPTION OF THE DRAWINGS

[FIG. 1]

The block diagram which showed schematic structure of the standing-still arealregion detection
apparatus concerning Embodiment.

[FIG. 2]

The block diagram which showed the concrete system configuration|structure of the foreground location
extraction part concerning Embodiment.

[FIG. 3]

The block diagram which showed the system configuration|structure which performs the finite difference
method of the correlation base applied to the foreground location extraction part concerning
Embodiment.

[FIG. 4]

The figure which illustrated the one part flame|frame for the image|video for one day from 0:00
image| photographed by about 10 fps(es) to 24:00 time-sequentially by QVGA.
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[FIG. 5]

The characteristic view which shows the result of having processed the image of FIG. 4 only using the
method of a background finite difference method using the normal distribution of the nonpatent
literature 3.

[FIG. 6]

The characteristic view which shows the result of having processed the image of FIG. 4 with the
application of the difference method by logarithmic differentiation in the standing-still area|region
detection apparatus concerning Embodiment.

[FIG. 7]

The characteristic view which shows the result of having processed the image of FIG. 4 with the
application of the difference method of a correlation base in the standing-still area|region detection
apparatus concerning Embodiment.

[FIG. 8]

The image which displayed the image|video in case abandonment of a standing-still area|region exists 7
second after after an imaging|photography start and taking-away generateloccurlproduces in 2 mlnutes
and the correct area mask.

[FIG. 9]

The characteristic view and image which showed the result processed by the method of the update of
real-time of the background of a nonpatent literature 3.

[FIG, 10]

The characteristic view and image which showed the process result at the time of using the difference
method by logarithmic differentiation in the standing-still area|region detection apparatus concerning
Embediment.

[FIG. 11]

The characteristic view and image which showed the process result at the time of using the difference
method of a correlation base in the standing-still arealregion detection apparatus concerning
Embodiment.

Description of Symbols

.. Input image acquisition process part

.. Initial stage background creation process part (initial stage background preparation means)
.. Foreground location extraction part (foreground location extraction means)

.. Standing-still location evaluation part (standing-still location evaluation means)

.. It is a background update part (sequentially update means of a background) sequentially.
10 . Standing-still area|region detection apparatus

41... Logarithmic differentiation expression image-background difference process part
42... Logarithmic differentiation foreground mask creation process part

43... Logarithmic differentiation rest time evaluation process part

44... Logarithmic differentiation standing-still location mask creation process part
51... Correlation base expression image-background difference process part

52... Correlation base foreground mask creation process part

53... Correlation base rest time evaluation process part

54... Correlation base standing-still location mask creation process part

[FIG. 1]

[MAT_IMAGE 000006]

[FIG. 2]

[MAT_IMAGE 000007]

[FIG. 3]

[MAT_IMAGE 000008]

[FIG. 5]

[MAT_IMAGE 000009]

[FIG. 6]

[MAT_IMAGE 000010]

[FIG. 7]

[MAT_IMAGE 000011]

[FIG. 4]

[MAT_IMAGE 000012]

[FIG. 8]
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[MAT_IMAGE 000013]
[FIG. 9]

[MAT_IMAGE 000014]
[FIG. 10]
[MAT_IMAGE 000015)
(FIG. 11)
[MAT_IMAGE 000016]
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A GRAPHICAL USER INTERFACE
FIELD OF THE INVENTION

The present invention relates to a graphical user interface with a display screen for
displaying graphical symbols in fields that may be selected by a user for input to an
apparatus. More specifically, the present invention relates to a graphical user interface
allowing a large number of symbols to be selected for input to an apparatus utilising a
small number of fields, in particular for use in connection with communication equipment,
such as portable phones and computers, e.g. with a WAP or a SMS interface.

BACKGROUND OF THE INVENTION

The development of mobile phones and portable phones and computers with an interface
operating according to the Wireless Application Protocol (WAP) has increased the need
for a user interface allowing a large number of options to be displayed on a small screen
for selection, e.g., using a keyboard with a small number of keys.

It is well known to provide portable phones and computers with a small display screen and
a small keyboard, e.g., with a navigation key to move a cursor on the display screen, so
that a user is able to input data to the equipment and to select functions to be performed
by the equipment. A large variety of approaches are known facilitating selection of a large
number of alphanumeric characters and functions using a small keyboard together with a
small screen.

For example in US 6.016.142, a user interface is disclosed facilitating selection of a large
number of characters with a 4 by 3 numeric keyboard well-known from telephones. The
selectable characters are displayed on a screen in three 3 by 3 matrices located adjacent
to each other. The keys ".", "0" and "#" are used for navigation between the three
matrices, activation of the "." key causing a new alphabet to be displayed in the three
matrices.

US 5.457.454 discloses a user interface comprising a virtual keyboard. A keyboard is
drawn on a screen and keys are activated by positioning a cursor at the key to be
activated, e.g. with a mouse, and clicking the mouse. Characters that require more than
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one key to be activated in a physical keyboard are activated by positioning the cursor at
the key to be activated and then drawing the key in a certain direction.

In US 4.810.697, a keyboard with 16 keys Is disclosed, wherein numerical digits can be
selected with a single key activation while alphabetic characters and functions can be
selected with a sequence of two key activations.

In US 5.008.847, a user interface of a CAD system is disclosed, having a virtual keyboard
with keys that are selected with a mouse controlled cursor. As in US 4.910.697, numerical
digits can be selected with a single key activation while alphabetic characters and
functions can be selected with a sequence of two key activations.

EP 1 067 784 discloses a method of selecting alphanumeric characters via a remote
control. A first depression of one of the buttons of the remote control causes the display
on a screen of a number of segments, each segment including a plurality of letters,
numbers and/or characters and an identifying number or character for each segment. The
depression of the appropriate number on the remote control for the selected segment,
causes the visual display to change to show the characters of the selected segment, each
character positioned in a sub-segment. Subsequent depression of the appropriate number
on the remote control causes the selection of the corresponding character.

EP 0 889 388 discloses a data input interface. A subset of characters is initially displayed
on a touch sensor display. Respective subsets of the remaining characters of the alphabet
are associated with the displayed characters. The user, having a particular character in
mind, selects the displayed character associated with the subset containing the particular
character. That subset is then displayed, and the user selects the desired character.

GB 2 332 293 discloses an input device for inputting instructions or data into an apparatus
having a display. The display displays at least one menu item as a plurality of
subsequentially selectable submenu items. Responsive to the selection of a submenu
item, the display indicates the selectability of the submenu items. A selector can be used
for the subsequent selection of the submenu items and data or instructions are input
based on a selected menu item of submenu item.
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One or more of the second symbéls may indicate a second set of alphabetic characters in
alphabetic order and the controller may be further adapted to control the symbol generator
to display graphical symbols corresponding to the characters of the second set of
alphabetic characters in response to the selection of such a symbol.

The second set of alphabetic characters may be a case shifted version of the first set of
alphabetic characters of the selected first symbol. For example, if the selected first set of
characters is "o-u" (lower case), one of the second symbols may be "O-U" (upper case).
Preferably the second symbol "O-U" is positioned at the same relative position in the
matrix arrangement as the first symbol "o-u" for further ease of operation.

The displayed symbols may be arranged on the display screen in any suitable
arrangement providing a well-arranged and clear display of options available to the user.
In this manner the user is guided during the selection of a character in an efficient and
easy to grasp manner. Preferably, the displayed symbols are arranged in a matrix
arrangement, e.g., exhibiting rows and columns. It has been found that a 3 by 3 matrix
arrangement provides a clear display of options that is well-suited for the display screen of
a portable or mobile phone.

The selector may comprise a keyboard with keys having relative positions in the keyboard
that correspond to the relative positions of displayed symbols in the arrangement on the
display screen. In this case, each of the displayed fields containing a selectable symbol
constitutes an input actuator which is activated by activation of the key with the
corresponding position in the keyboard.

The selector may comprise a touch sensitive device, such as a touch sensitive display
screen or plate, allowing a graphical symbol to be selected by any kind of external
interaction with the field containing the symbol. The selection is suitably performed using
a tactile pointing means, such as simply a finger or pointer touching and/or pressing
against at least part of the area occupied by the field containing the symbol to be
selected. Thus, each of the displayed fields containing a selectable symbol constitutes an
input actuator which is activated by tactile pointing means.

Alternatively, the selector may comprise a moveable cursor that is displayed on the
display screen, a cursor controller for manually controlling the position of the cursor on the
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display screen, and a click actuator for selection of the symbol at the current cursor
position. The cursor controller may be a mouse, a track ball, a digitising pen, a light pen
operating directly on the display screen, a keyboard, a part of a keyboard, a touch
sensitive plate, etc. The click actuator may be a switch positioned on the mouse, track
ball, digitising pen, light pen, keyboard, etc. When the cursor controller is a touch sensitive
plate, a tactile pointing means, such as simply a finger, touching and/or lightly pressing
against the touch sensitive plate is used to move the cursor on the display screen by
moving the pointing means in the direction of desired cursor movement. In this case a
click actuator is not necessary since the selection of a character may be performed by
simply interrupting the connection between the tactile pointing means and the touch
sensitive plate, i.e. by simply lifting the tactile pointing means. Alternatively to displaying
the cursor on the display, a line segment connecting a centre point and the current cursor
position may be displayed. Additionally, one or more of the previously drawn line
segments may be displayed, so as to display the line segments corresponding to the
character which is currently being selected. Thus, the line segments shown when a
character has been selected corresponds to the line segments which it is necessary to
draw in order to select that character again. This helps the user to acquire expert skills
since it visualises the typing process.

Alternatively, the selector may comprise any combination of the above, e.g. a keyboard as
well as a touch sensitive device. Thus, a user may choose whether he/she wishes to use
the keyboard or the touch sensitive device for the selection procedure. When the user is
in a 'relaxed’ environment, e.g. at home, at the desk in the office, etc., he/she may choose
the touch sensitive device since this may be quicker. When the user is in a more
'disturbing’ environment, such as a train, a bus or in another environment in which
vibrations or other disturbances makes it difficult to use the touch sensitive device in a
sufficiently accurate manner, the user may choose to use the keyboard instead in order to
minimise the errors during selection of characters. Furthermore, it may be desirable to use
the keyboard rather than the touch sensitive device in case the user is wearing gloves.

Selection of an input to the apparatus is preferably performed by positioning the cursor
within the boundary of a specific symbol, e.g. a specific character, and actuating the click
actuator. When a touch sensitive plate is used, a symbol is selected for input to the
apparatus by, e.g., increasing the pressure against the touch sensitive plate, decreasing
the pressure, or completely removing the pressure, the click actuator being constituted by

MSFT EX. 1008
Page 133 of 670



10

15

20

25

30

WO 02/14996 PCT/DK01/00501
9

the area of the touch sensitive plate receiving the increased/decreased/removed
pressure. Thus, each of the displayed fields containing a symbol selectable for input
constitutes an input actuator which is activated by positioning a cursor in the respective
field and actuating the click actuator.

Preferably, symbols that upon selection result in display of fields containing a new set of
symbols are selected simply by positioning of the cursor within the boundaries of the
respective fields. More preferred, such symbols are selected by positioning the cursor
within a part of the area occupied by the respective field of the symbol to be selected. For
example, in a 3 by 3 matrix of fields containing symbols, when a new image of fields with
symbols is displayed, the cursor is typically positioned at the centre field. A new symbol
may be selected by moving the cursor outside the boundaries of an octagon that is larger
than and covers the centre field before selection is enabled. Hereby, selection of fields
positioned at the corners of the 3 by 3 matrix is facilitated. Likewise, if the cursor is
positioned at a field with a symbol that may be selected with actuation of the click
actuator, i.e. a field with an alphanumeric character, and the operator of the apparatus
does not want to select that symbol, a new symbol may be selected by moving the cursor
outside the boundaries of an octagon that is larger than and covers the current field. Thus,
when the cursor is positioned within the boundaries of a field with a symbol that desirably
is not selected, another symbol may be selected by moving the cursor outside a polygon,
©.g. an octagon, that is greater than and covers the field currently containing the cursor.
Hereby, a hysteresis is provided that makes selection easier to perform. The polygon
need not be a regular polygon, for example if the fields are rectangular, the polygon
preferably has a height to width ratio that corresponds to the height to width ratio of a
field.

Alternatively, the boundaries for defining the selection area need not form a polygon.
Other shapes which allow easy discrimination are also feasible. Thus, the shape could,
e.g., be such that the apparent angular opening of each selection possibility is similar. The
boundaries may, e.g., follow a parabolic curve. Furthermore, in order to ease selection,
the scaling, e.g. the movement of the tactile pointing means and the movement of the
cursor on the display, might be anisotropic. Typically, the x-axis may be scaled between
1.4 and 1.6 times while the y-axis is not scaled, thus mapping a square on the touch
sensitive device into a rectangular shape on the display area. This makes it easier for the
user to discriminate by pointing in different directions with the finger.
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In the field of computers, it is well known to use context sensitive menus that are activated
by actuation of a click actuator, such as a click of the right button on a mouse. Upon
activation, a menu that is related to the actual user context is displayed. Likewise, the
display of the apparatus according to the present invention may be used for a specific
purpose, such as display of a string of previously selected characters that have been input
to the apparatus, until actuation of a specific input actuator, such as touching of a touch
sensitive plate or display, activation of a cursor controller, etc. Upon such actuation the
first set of graphical symbols is displayed in the display. When a new character has been
selected, as previously described, the new character is appended to the string of
previously selected characters and the updated string is displayed. Thus, the present
invention has the inherent capability to allow use of the display in a manner altemating
between the text being written and the means for inputting new characters, and the
alternation may be performed by the actuation of a specific actuator, similar to the manner
in which context sensitive menus are normally used in the field of computers.

The cursor controller may comprise a key for movement of the cursor one step ina
specific direction in the matrix arrangement. For example, the cursor controller may
comprise eight separate keys for moving the cursor one step to the "east”, "south- east”,
"south", "south-west", "west", "north-west", "north”, and "north-east" respectively in the
matrix arrangement. If the keys used are designated numeric values as well, then these
values might be used to indicate the direction, e.g. if a numeric keypad arrangement is
used with the numbers 1-9, then direction "1" might be the same as "north-west", the
direction "2" might be the same as "north", etc. The key "5", in this embodiment, does not
correspond to any direction, but might still be used as an activation means. Using such a
keyboard facilitates memorising of the directions by using the numeric values. Thus, it
might be easier to accomplish 'expert skills' using this embodiment. Alternatively, the
cursor controller may comprise a key having a plurality of pressure sensitive regions for
individual selection of the desired direction of cursor movement.

Upon selection of a specific symbel from the first set of graphical symbols, a second set of
symbols may be displayed in an arrangement that is similar to the arrangement of the first
set of symbols. The cursor may automatically be re-positioned at the centre of the
arrangement, or the cursor may be maintained at the same relative position in the
arrangement of the displayed set of graphical symbols as the position of the selected
symbol in the arrangement of the previously displayed set of symbols.
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At start-up, the input actuators are associated with fields containing first graphical
symbols. The fields may for example be displayed on a display screen. Upon selection of
symbols new graphical symboals are allocated to the input actuators as for example
displayed on the display screen. The apparatus may comprise an input actuator for re-
allocating the fields containing the first graphical symbols to the respective input
actuators, e.g. thereby displaying the start-up image on the display again. This allows the
user to abandon previous selections without inputting data to the apparatus.

Likewise, at least three consecutive actuations of one of the input actuators with
associated fields containing first graphical symbols may result in re-allocation of the fields
containing the first graphical symbols to the respective input actuators. Thus, in the
example with a display, e.g., three or four consecutive selections of the same actuator
leads to display of the start-up image. Again this allows the user to browsa through the
layers of selections and abandon previous selections without inputting data to the
apparatus.

It is preferred that upon selection of an individual character, the fields containing the first
graphical symbols are re-allocated to the respective input actuators. Thus, in the
exemplary embodiment with a display, the start-up image is displayed upon selection of a
character for input to the apparatus.

At least one of the fields containing graphical symbols and associated with respective
input actuators may remain unchanged upon activation of a specific input actuator. For
example, as further described with reference to Fig. 4, the input actuators may function as
numerical keys during inputting of a decimal number to the keyboard, or specific input
actuators may function as navigation (i.e. arrow) keys for a cursor during movement of the

cursor.

The apparatus may further comprise an input actuator for switching between a first
graphical symbol and a second graphical symbol in a field. For example, as further
described below with reference to Fig. 4, an input actuator may cause shifting between
upper and lower case symbols displayed in the fields.

A field may contain a string of characters, such as "point, space”, for selection by
actuation of the corresponding actuator.
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Further, a field may contain a string of control characters, such as “camiage retum, line
feed” for selection by actuation of the corresponding actuator.

The selected characters may be appended successively in a string of characters that are
input to the apparatus, and the string of selected characters may be displayed on the
display, e.g. in a specific area of the display. Alternatively, the string may be displayed in
an area of the display also used for display of the fields associated with input actuators. In
this case, the string is displayed upon selection of a character. The fields may then be
displayed again upon activation of an input actuator. Thus, the display may alternate
between displaying the string of selected characters and the fields containing graphical
symbols. This is very desirable when using small apparatuses, such as mobile phones,
portable computers etc., where only a limited amount of space is available for display
purposes. In this case the display is normally relatively small, and it is a great advantage
that the display area is reused.

An edit cursor may be provided within the string of selected characters, and an input
actuator may further be provided with an associated field containing a symbol of a cursor
control character for controlling the positioning of the edit cursor in the string of selected
characters by actuation of the input actuator. If the input device of the apparatus
comprising a pointing device, the edit cursor may be directly controlled by the pointing
device. Thus, if a pointing device, such as a touch sensitive plate, is used for input, the
edit cursor might be controlled directly such that text can be added or deleted at the
position of the edit cursor.

The set of characters may preferably be specifically tailored to suit the geographic area in
which the apparatus is intended for use. Thus, it can be adapted to a specific national set
of characters in order to avoid frequent use of accents. Thus, when the user is German it
should be possible to write the letters B, &, 6, and G directly. Similarly, if the user is
Danish, it should be possible to write the letters e, , and & directly, etc.

It is seen that in an embodiment of the present invention comprising a cursor and a cursor
controller, a specific symbol, such as an alphabetic character, is selected by drawing a
graphical sign constituted by one or two linear segments with the cursor. Thus, a user
may enter words and numbers by drawing simple graphical signs on the touch sensitive
device in a simple handwriting way. This will enable the user to quickly learn how to enter

MSFT EX. 1008
Page 137 of 670



10

15

20

25

30

WO 02/14996 PCT/DK01/00501
13

specific symbols without referring to the displayed symbols whereby an extremely efficient
and easy to leamn user interface is provided. In embodiments comprising a sound
generator, a specific sound, such as a specific tone, may be generated for each linear
segment drawn by the cursor. For example, a first tone may be generated upon drawing a
vertical line to the north, a second sound may be generated upon drawing a horizontal line
to the east, etc. Thus, in a 3 by 3 matrix, each selection of a symbol for input to the
apparatus results in generation of a unique sound signature, such as a sequence of two
or three tones.

The invention is well adapted for use in communication equipment, e.g. with a WAP
interface, equipped with a small screen, such as a telephone, such as a mobile phone, a
portable phone, etc., a remote controller, e.g. for video or audio equipment, or for other
house appliances, a portable computer, a portable electronic calendar, etc.

The invention may also be advantageously applied in systems with user interfaces
incorporating a large display screen or a large keyboard to adapt the system for use by a
disabled person who can only operate a small part of the keyboard or use a small part of
the display screen, or who needs a crude resolution on the screen due to visual
impairment.

Further, the invention may also be advantageously applied in systems with user interfaces
that are adapted for use by disabled users, for example systems with pointing plates, or
pointers that are moved by the head or a foot, etc.

Further, the invention may be used as a communication means for blind people. Because
it is very simple to learn to enter characters by means of a few strokes by a tactile pointing
means on a touch sensitive device or by means of a few simple keyboard operations,
blind people could easily acquire the necessary skills, and, thus, be able to type quickly
using the invention. Furthermore, an audio feedback would in this case be very useful
since this would provide the user with the possibility of checking whether errors occur
during the typing. The present invention might also constitute a new means for reading as
an alternative to the Braille alphabet. The characters may basically be formed by one or
two connected vector(s) which might be impleménted in cuneiform or using a dot for the
starting point on the line which might be sensed similar to Braille.
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According to another aspect of the invention there is provided an apparatus with an input
device comprising a selector for selection of characters and having input actuators with
associated fields containing graphical symbols, the apparatus further comprising a display
screen and a symbol generator for displaying the fields containing the first set of graphical
symbols in an arrangement on the display screen

characterisedinthat
the display is positioned on a first surface of the apparatus, and

the selector is positioned on a second surface of the apparatus, said second surface
being arranged opposite said first surface.

Thus, according to this aspect of the invention, the display and the selector are positioned
on opposite surfaces of the apparatus, e.g. a 'front surface' and a 'back surface' of the
apparatus, respectively.

The selector may comprise a touch sensitive device, such as a touch sensitive display
and/or a number of keys, e.g. arranged in a keyboard.

In ardinary small electronic devices, such as mobile phones, WAP phones, palmtop
computers, pocket calculators and/or remote control units for electronic appliances, the
selector, i.e. the touch sensitive device and/or the keys, is often organised below the
display on the front of the device. Therefore, the device has to be large enough to
accommodate a display as well as a selector on one side of the device. Alternatively, the
display and/or the selector is/are made relatively small in order to make the whole device
smaller. According to the present invention, however, the display and the selector are
positioned on opposite surfaces of the apparatus. Therefore the apparatus may be made
smaller without sacrificing the size of either the display or the selector. Altematively, the
display and/or the selector may be made larger without increasing the overall size of the
apparatus.

lt is a great advantage that the finger of the person operating the apparatus does not
obscure the display or the keys labels since this makes it more clear which key will be
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selected by a certain operation, thus minimising the risk of erroneous selections or

operations.

An apparatus according to this aspect of the invention is very easily and naturally
operated by one hand since the operator can easily operate the selector positioned on the
‘back surface' of the apparatus while looking at the display positioned on the 'front surface’
of the apparatus.

The display preferably shows the selection possibilities to the user, e.g. in a matrix
arrangement corresponding to the selector on the opposite side. Thus, the display
operates as labelling for the actuators, e.g. keys.

A cursor may be displayed on the display, said cursor indicating the operations performed
by means of the selector.

In case the selector comprises a touch sensitive device, it may be operated using a finger
for pointing while the cursor shows the current position of the finger on the display. When
the cursor is pointing at a certain key label this may be selected, e.g. by pressing harder
or by removing the finger from the touch sensitive device.

At least the display and the selector may be made from a transparent material. Preferably,
any components etc. which might be positioned between the display and the selector is
also made from a transparent material, thus making the apparatus transparent, at least in
a region containing the display and the selector. Thus, the operator can simultaneously
look at the display and the movements of his/her finger on the selector.

The apparatus is preferably adapted for use in a hand held device, such as a mobile
phone or a remote controller, e.g. a remote controller for audio or video equipment.

| may be possible to tailor the apparatus 'on the fly' for different applications, e.g. the TV
loads the programme for a remote controller into a mobile phone, e.g. using wireless
technology similar to the technology used when browsing the Internet on a computer.
Thus, the mobile phone may be used as remote controller.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail with reference to the drawings, in
which

Fig. 1 shows a blocked schematic of a first embodiment of the present invention,

Fig. 2 illustrates the operation of the first embodiment of the present invention,

Fig. 3 illustrates how signs of selected characters are drawn by cursor movement, and
Fig. 4 illustrates the operation of a second embodiment of the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 shows a blocked schematic of an input device or a user interface 10 according to
the present invention. The input device 10 comprises a display screen 60, and a symbol
generator 50 for displaying a first set of graphical symbols 70 in an arrangement, in this
embodiment a 3 by 3 matrix arrangement, on the display screen B0. It has been found
that a 3 by 3 matrix arrangement provides a clear display of options that is well-suited for
the display screen of a portable or mobile phone. Each of the selectable graphical
symbols 70 is displayed in a distinct field that is graphically distinguished from its
surroundings by means of a boundary forming a rectangle.

The input device 10 further comprises a selector 20 for selection of a symbol among
symbols 70 displayed on the display screen 60. The selector 20 comprises a moveable
cursor (not shown) that is displayed on the display screen, and a touch sensitive plate for
manually controlling the position of the cursor on the display screen. The touch sensitive
plate may for example be mounted at the back of communication equipment, e.g. at the
back of a mobile phone. A tactile pointing means 80, such as simply a finger 80 as
indicated in Fig. 1, touching and/or lightly pressing against the touch sensitive plate is
used to move the cursor on the display screen 60 by moving the finger in the direction of
desired cursor movement. When the cursor is positioned within the boundary of a specific
symbol to be selected for input to the apparatus, that symbol may be selected, e.g.,
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simply by stopping touching the plate, or by increasing the pressure against the touch
sensitive plate.

The input device 10 further comprises a controller 40 that is operatively connected to the
symbol generator 50 and the selector 20. As further described below with reference to
Figs. 2-4, the controller 40 is adapted to control the symbol generator 50 to display a
second set of graphical symbols in response to a selection of a symbol 70 from the first
set of graphical symbols. Such a selection is performed simply by positioning of the cursor
within the boundaries of the respective fields. In the present example, a symbol 70 may
be selected by moving the cursor outside the boundaries of an octagon surrounding the
present field before the said selection is enabled. Hereby, especially selection of fields
positioned at the comners of the 3 by 3 matrix is facilitated.

In the illustrated embodiment some of the symbols 70 of the first set of symbols indicates
a first set of alphabetic characters in alphabetic order, i.e. h-n, o-u, w-@, a-g. The second
set of graphical symbols displayed in response to the selection of one of these symbols
comprises graphical symbols corresponding to the characters of the selected first set of
alphabetic characters.

Fig. 2 illustrates the operation of the first embodiment of the invention wherein selectable
graphical symbols 70 are displayed in a 3 by 3 matrix 100. Fig. 2 illustrates selection of
characters typically provided on a standard Danish keyboard which is similar to an English
keyboard with addition of the three national characters “a", "@”, and “a" in both lower case
and upper case versions.

The start-up image 100 displayed on the display screen 60 is shown at the centre of Fig. 2
and contains a first set of graphical symbols 70 in a 3 by 3 matrix arrangement. As
indicated in Fig. 2, it is possible to select any alphabetic character, the digits 0-9, and
various other keyboard symbols, such as ™", ",", ";", space, etc. The eight second display
images 110-180 shown adjacent to and surrounding the start-up display image 100 are
images that are displayed on the display screen 60 upon selection of the comesponding
symbols 70 in display image 100 as indicated by the corresponding lines connecting
display image 100 and respective second display images 110-180. The eight second
display images 110-180 contain the respective second sets of graphical symbols tc be
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display image 190. Moving the cursor back in direction south-east from symbol "H" to
symbol *h-n" and selecting this symbol results in the re-display of second display image
110. This allows the user to browse the symbols available for selection without performing
a selection. Similarly, if the input actuators are constituted by keyboard keys, a previously
displayed image may be selected by actuation of a key that is a mirror of the previously
actuated key with respect to a centre of the keyboard. For example, in a 3 by 3 keyboard,
if an image is displayed upon actuation of the north-west key, the previously displayed
image may be displayed again by actuation of the south-east key.

Selection of symbol 76 results in display of image 100. It should be noted that symbol 76
is positioned so that three successive movements of the cursor in the same direction from
image 100 results in re-display of image 100 without a selection of a character. Similarly,
if the input actuators are constituted by keyboard keys, three consecutive actuations of
the same key may result in re-display of image 100.

The selected characters may be appended in a character string, e.g. for transmission as a
SMS message. The character string may be showed in a separate area of the display 60,
or in the same display area of the display 60 where the first set of graphical symbols 70 is
shown. The character string may be scrolled by selection of corresponding scroll symbols
from one of the displayed set of graphical symbols 220. To delete a character that has
been appended to the character string, the backspace symbol 151 of image 150 may be
selected. Further, an edit cursor may be displayed within the displayed character string to
allow editing of the character string, and input actuators 222, 224, 226, 228 may be
provided for movement of the edit cursor.

It should be noted that the input device may be adapted to display any desired number of
selectable graphical symbols by adapting the system to display further new images with
new sets of symbols upon selection of displayed symbols of the currently displayed image
that have previously been described to lead to selection of an input to the apparatus. For
example in Fig. 2 four optional third display images 200, 210, 220, 230 are shown. Further
(not shown in Fig. 2), selection of specific symbols displayed in a third display image may
lead to display of a fourth display image with a fourth set of selectable graphical symbols,

etc.
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The input device may operate in a second mode of operation that is different from the first
mode described previously. For example, upon selection of one of the edit cursor arrows
222, 224, 226, 228 displayed in third display image 220 for navigation of the edit cursor
within the text string being input to the apparatus, the third display image 220 is displayed
until the desired edit cursor position is obtained by sequential selections of the appropriate
arrow symbols 222, 224, 226, 228 and the apparatus retumns to the first mode upon
selection of the symbol 76 and the start-up image 100 is displayed.

‘In an alternative embodiment of the present invention, the movement of the edit cursor
may be controlled with a small keyboard with 8 separate logic keys for moving the edit
cursor one step to the "east”, "south- east", "south", "south-west", "west", "north-west",
"north", and "north-east” in the matrix arrangement, or the keyboard may contain a single
key with 8 pressure sensitive regions for individual selection of the desired direction of edit
cursor movement.

In Fig. 3 character selection is illustrated in another way to more clearly show how
selected characters are drawn by movement of the cursor. It is shown that a specific
symbol, such as "s", and "P", is selected by drawing a graphical sign constituted by two
linear segments with the cursor. Thus, a user may enter words and numbers by drawing
simple signs constituted by one or two linear segments on the input device. This will
enable the user to quickly learn how to enter specific symbols without referring to the
displayed symbols whereby an extremely efficient and easy to learn user interface is
provided.

It should be noted that repeated drawing of a graphical sign selects the same character,
regardless of the starting point for the movement on the display screen.

Fig. 4 illustrates the operation of another apparatus according to the invention with a
selector 200 that includes a 3 by 3 keyboard 202 of the type typically provided with a
telephone, such as a mobile phone. The selector 200 further includes three keys 205,
2086, 207 designated mode keys 204. Selected characters are appended to a string of
characters that is displayed in a specific area of the display screen of the apparatus.

Selectable graphical symbols are displayed in 3 by 3 matrices as indicated in frames 210,
220, and 230. Upon initiation of the apparatus, frame 220 is displayed on the display of
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CLAIMS

1. An apparatus with an input device comprising a selector for selection of characters and
having input actuators with associated fields containing first graphical symbols,

characterised inthat
the apparatus further comprises
a display screen,

a symbol generator for displaying the fields containing the first set of graphical symbols in
an arrangement on the display screen, and

a controller that is operatively connected to the symbol generator and the selector,

and in that at least one of the first graphical symbols indicates a first set of alphabetic
characters in alphabetic order and in that actuation of the corresponding input actuator
results in allocation of each of the alphabetic characters in the first set of alphabetic
characters to a specific input actuator so that actuation of that input actuator results in
selection of the allocated alphabetic character, and in that the apparatus comprises
means for guiding a user during selection of an alphabetic character, and in that selection
of specific alphabetic characters is sufficiently simple to allow a user to memorise the
selection procedure.

2. An apparatus according to claim 1, further comprising a sound generator for generation
of a specific sound upon actuation of a corresponding actuator.

3. An apparatus according to claim 1 or 2, wherein the selector comprises a keyboard with
keys constituting the Input actuators.

4. An apparatus accarding to claim 3, wherein the first graphical symbols are printed on
the respective keys.
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5.An apparatus according to any of the preceding claims, wherein the controller is
adapted to control the symbol generator to display a second set of graphical symbols in
the fields in response to actuation of an actuator with an associated field with a symbol
that indicates a first set of alphabetic characters in alphabetic order, the second set of
graphical symbols comprising graphical symbols corresponding to the respective
characters of the first set of alphabetic characters.

6. An apparatus according to any of the preceding claims, wherein the selector comprises
a touch sensitive device, and wherein a specific directional movement on said touch
sensitive device by a tactile pointing means corresponds to selection of a specific
actuator.

7. An apparatus according to claim 6, said apparatus being a hand held apparatus,
wherein the touch sensitive device is positioned on a surface of the apparatus being
opposite the surface exhibiting the display.

8. An apparatus according to any of claims 1-5, wherein the selector comprises a number
of keys corresponding to the actuators, and wherein actuation of a specific key
corresponds to actuation of the corresponding actuator, wherein said keys are positioned
on a surface of the apparatus being opposite the surface exhibiting the display.

9. An apparatus according to any of claims 5-8, wherein the fields containing the first set
of graphical symbols are displayed upon actuation of a specific actuator.

10. An apparatus according to any of claims 5-9, wherein at least one second symbol of
the second set of symbols indicates a second set of alphabetic characters in alphabetic
order and wherein the controller is further adapted to control the symbol generator to
display graphical symbols in the fields corresponding to the respective characters of the
second set of alphabetic characters in response to actuation of the actuator with the
assoclated field containing the at least one second symbol.

11. An apparatus according to claim 10, wherein the second set of alphabetic characters
is a case shifted version of the first set of alphabetic characters of the selected first

symbol.
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12. An apparatus according to claim 11, wherein the second symbol is displayed at the
same relative position in the arangement as the selected first symbol.

13. An apparatus according to any of claims 5-12, wherein the arrangement constitutes a
3 by 3 matrix.

14. An apparatus according to any of claims 5-13 as dependant on claims 2 or 3, wherein
the arrangement of displayed symbols comesponds to a key matrix arrangement of the
keyboard. '

15. An apparatus according to any of claims 5-14, wherein the display is a touch sensitive
display for selection of a graphical symbol by tactile interaction with the field containing
the symbol.

16. An apparatus according to any of claims 5-15, wherein the selector comprises a
moveable cursor that is displayed on the display screen, a cursor controller for manually
controlling the position of the cursor on the display screen, and a click actuator for
selection of the symbol at the current cursor position.

17. An apparatus according to claim 16, wherein symbols that upon selection result in
display of fields containing a new set of symbols are selected simply by positioning of the
cursor within the boundaries of the respective fields.

18. An apparatus according to claim 17, wherein symbols that upon selection result in
display of fields containing a new set of symbols are selected by positioning of the cursor
within a part of the area occupied by the respective field.

19. An apparatus according to claim 18, wherein the part of the area occupied by the
respective field is positioned outside a polygon, such as an octagon, that is larger than
and covers a selectable field of the arrangement.

20. An apparatus according to any of the preceding claims, further comprising a sound
generator for generation of a specific sound upon actuation of a corresponding actuator to
provide feedback to the user of the apparatus of the actual actuation.
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29. An apparatus according to any of the preceding claims, wherein at least one of the
fields containing graphical symbols and associated with respective input actuators remain
unchanged upon activation of a specific input actuator.

30. An apparatus according to any of the preceding claims, further comprising an input
actuator for switching between a first graphical symbol and a second graphical symbol in
a field.

31. An apparatus according to any of the preceding claims, further comprising an input
actuator with an associated field containing a string of characters for selection by
actuation of the actuator.

32. An apparatus according to any of the preceding claims, further comprising an input
actuator with an associated field containing a string of control characters for selection by
actuation of the actuator.

33. An apparatus according to any of the preceding claims, wherein selecled characters
are appended successively in a string of characters that are input to the apparatus.

34. An apparatus according to claim 33, wherein the string of selected characters is
displayed on the display.

35. An apparatus according to claim 34, wherein the string is displayed upon selection of
a character.

36. An apparatus according to claim 34 or 35, wherein the display may alternate between
displaying the string of selected characters and the fields containing graphical symbols.

37. An apparatus according to any of claims 34-36, further comprising an edit cursor
within the string of selected characters.

38. An apparatus according to claim 37, further comprising an input actuator with an
associated field containing a symbol of a cursor control character for controlling the
positioning of the edit cursor in the string of selected characters by actuation of the input
actuator.
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53. A method according to any of claims 48-52, wherein the arrangement constitutes a 3
by 3 matrix.

54. A method according to any of claims 48-53 as dependant on claims 46 or 47, wherein
the arrangement of displayed symbols corresponds to a key matrix arangement of the
keyboard.

55. A method according to any of claims 44-54, further comprising the steps of displaying
a moveable cursor on the display screen, manually controlling the position of the cursor
on the display screen, and selecting the symbol at the current cursor position.

56. A method according to claim 55, wherein symbols that upcn selection result in display
of fields containing a new set of symbols are selected simply by positioning of the cursor
within the boundaries of the respective fields.

57. A method according to claim 56, wherein symbols that upon selection result in display
of fields containing a new set of symbols are selected by positioning of the cursor within a
part of the area occupied by the respective field.

58. A method according to claim 57, wherein the part of the area occupied by the
respective field is positioned outside a polygon, such as an octagon, that is larger than
and covers a centre field of the arrangement.

59. A method according to any of claims 44-58, further comprising a sound generator for
generation of a specific sound upon actuation of a specific actuator.

60. A method according to any of claims 55-59, further comprising the step of moving the
cursor one step in a specific direction in the matrix arrangement using a key.

61. A method according to claim 60, wherein the key has a plurality of pressure sensitive
regions for individual selection of the desired direction of cursor movement.

62. A method according to claim 60 or 61, further comprising the step of moving the
cursor one step to the "east”, "south- east”, "south”, "south-west", "west", "north-west",
"north”, and "north-east” in the matrix arrangement using eight separate respective keys.
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80. An apparatus according to claim 78 or 79, wherein the selector comprises a number of

keys.

81. An apparatus according to any of claims 78-80, wherein a cursor is displayed on the
display, said cursor indicating the operations performed by means of the selector.

82. An apparatus according to any of claims 78-81, wherein at least the display and the
selector are made from a transparent material.

83. An apparatus according to any of claims 78-82 that is adapted for use in a hand held

device.

84. An apparatus according to any of claims 78-83 that is adapted for use in a mobile
phone.

85. An apparatus according to any of claims 78-83 that is adapted for use in a remote

controlier.
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