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Patent 
Preliminary Amendment In Reissue Applfcation of Patent No. 6,885,31"8 

INT.HE UNITED STATES· PATENT AND TRADEMARK OFFICE 

f n re Application of 

Matthew J. Bickerton 

OriginaJ Patent No: 6,885,318 

Original Issue date; ApriJ 26, 2005 

Serial No.: 

Fifed: Concurrently 

Atty. Docket2001P00413US01 

Group Art Unit NIA 

Examiner: NIA 

Tttle: TEXT ENTRY METHOD AND DEVICE THEREFOR 

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

Sir: 

PRELIMIN~RY AMENDMENT 

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, folfowing the title, insert a new 

paragraph as follows: 

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

between the following applications: wherein this application is a reissue of U.S. P?tent No. 

6,885,318. issued 04/2612005, from U.S. Patent Application Ser. No. 10/156A09. fifed 

05/2812002. which claims priority of foreign application GB 0.116083.7 filed 06/30/2001. all 

of which are Incorporated herein in whole by reference. 

2001P00413US01 ·4'1issue-pre-amd-07·31~13.doc 2 
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Patent 
Preliminary Amendment in Reissue Application of Patent No. 6,885,318 

IN THE CLAIMS 

A listing of claima 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 

[which ] hkeys has a primary character$ a plurality of secondary characters and [a) gn 

associated display area[ associated with it], the keypad in ·a default state disptayin{t the 

primary character associated with [a] the at least one key in [its respective] the associated 

display area, 

{wherein] the method [comprises the steps] ((omprising acts of: 

in the default State. 

returning the primary character as an input character in response to selection 

of the at feast one key for a period shorter than a predetermined time gerigg; 

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

one key for a ru:riod longer than the predetermined time period; 

in the second stat~ 

displaying 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 phamcter the secondary character ae.sociated with the 

3 
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A listing of claims will replace all prior unions. and listings, of claims In the

application:

W

1. (Amefided) A method for inpfitfing a charms: to a device, the device {mmprisiml

MaW.Mkeypad {comprismrma piuralityofkew, albastumof

[which 1 mgkws has a primary character.- a plurality of secondary characters and {a} m

mdwmeaimmwim it]. makeypadmadefaukstatediephymme

pmwmmmwflhtaimmmmm fits respecfivelflmaggesim

dispiay area.

[wherein] the Mod [comprises the steps]mof:

W

 
dhpiaymg ead'nofflmsaoondary marachemassociated wittuhefirstseleahad

key in a respective display area;

detecting a saccnd key selection;

selacting for mian character {be secondary manta-associated with the

zoosmuusmmmmmam 3

MSFT EX. 1008

Page 4 of 670



second key selection; and 

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

returning the keypad to the default state. 

2. (Amended) (A] The method according to claim 1, [wherein the keypad in a default 

state ]further [displays) comprising a~ act of displaying by the kevpad in the default ~tate 

associated secondary 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 !lQ!l:: 

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 associated display area. the keypad in a default state 

disglaying the primary character associated with the at least one key in the associated 

display area. performs acts of: 

in the default stat§.i. 

returning the Primary character.as an input character in response to selection 

of the at least one key for a period sh2rter 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 1he predetermined time period; 

in .. th~ secQnd sf ate. 

4 

MSFT EX. 1008 
Page 5 of 670

Patent

MW}!Win RmMW of Patent No. 6,385,313

second key seiection; and

ramth the keypad to the default state.

2. (Mendez!) [Almaiefirodamdmgmciaim tbuhereinthekaypadinadefauk

stat: {displayS} an _ _ .

“snowed Wehamctera'adjaeantthapfimary character. the Iocafion ofeach

 

secondary character providing an indicatiqn of which dispiay area wifidisplay that

secondary character {allowing a first key selection.

3. {Amended} A oomfiuter program product stored on a computer madame ngg-

Mummipreflmfiugaadthempsofdaim 11mm [memong islmn

on adevica for washing metastatiann - '
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Patent 
Preliminary Amendment in Reissue Application of Patent No. 6,885,318 

displaying each of the s~ondary characters associated with the first sel!i?cted 

key in a respective display area: 

detecting a second key selection; 

selecting for the input character the seconda!Y character associated with the 

second key selection; and 

returning the kevoad to the default state. 

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 state1 

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 kev 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 responsive to a second key selection [are provided] for selecting as 

2001P00413USOl·rei5S1Je.Pre--amd·07·3 1·13.doc 5 
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Patent 
Preliminary Amen<lment in Reissue Application of Patent No. 6,885,318 

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

means for returning· the keypad to [its} th~ default state, 

5. (Amended} [Al The device as claimed in claim 4, furthe( comprising a touchscreen 

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 ke\! for displaying the display area associated with [a] the at least one key 

[is provided by display means within the key]. 

7. (Amended) [A] The device as claimed in claim 4, [wherein} comprising a display 

means adjacent the key for displaying the display area associated with [a] 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 ke~ 

~ction to the. second key selection. 

9. (New) The method as claimed in claim 1. the device further including a touchscreen. 

the methQfi comprising an act of displaying the keypad and the at least one key on the 

tQuchscceen. 

2001 P00413US01~is$U&i>1'6-&md-07·31·13.doc 6 
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Patent 
Preliminary Amendment in Reissue Application of Patent No. 6,885,318 

10. !New) The method as ctaimed in claim 1, 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. 

11. (New> The method as claimed in claim 1. the device further including a displav 

adjacent the key. the method comprising an act of displayjng the displa')! area associated 

with the at least one key on the display. 

12. (New} The method according to claim 1. 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 selection. 

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

including a touchscreen. the method comprising an act of displaying the keypad and the at 

least one key on the touchscreen. 

14. (New) The comQuter program product as claimed in claim 3, 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 displa¥. 

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

2001P00413US01 -reissu•~amd-07·31 ·13.doc 7 
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Patent 
Preliminary Amendment In Reissue Application of Patent No, 6,885,318 

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. 

16. (New) The computer program product as claimed .in claim 3. wherein the act of 

de~ecting the second fsey selection comprises an act of d~tecting a sliding across the 

keypad from the first key selection to the second key selection. 

8 
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Patent 
Preliminary Amendment in Reissue Application 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 ciarity , 

correcting typographical errors. amending dependent claims to begin with "The'', 

eliminating multiple transition phrases (e.g., comprising) as well as correcting certain 

informalities noted upon review of the claims. By these amendments, it is respectfully 

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 respectfulfy 

reserved for a later time during the prosecution of this Application or continuing 

applications. 

The specffication is amended to add a reference to the priority documents. 

This reissue application is flied to correct an error in the patent which was made 

without any deceptive intention. where, as a result of the error, the Patent is deemed whotfy 

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 cfaim 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 djsclosed 

9 
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Patent 
Pteiiminary Amendment in Reissue Application of Patent No. 6,885,318 

invention fo the full extent allowed by· law (see, In re Tanaka, 840 F. 3d 1246, 1251at1251, 

98 USP02d 1331 •. 1334at1334 (Feet Cir. 2011)). 

The Patentee respectfully asserts: that the error is corrected by an amendment that 

adds at least one deper:tdent claim, for example claim 8, which protects the disclosed 

invention in accordance with the specification of the Patent. 

Specifically, claim 8 for example is added to 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 acc-ompanying description contained in col. 

3, line 66 through col. 4, line 5. Pre.viously 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 coJ. 6, line 19, changes to 

the claim element indicated with underlining showing additions) "in the default state. 

returning the primarv charact~r .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 .Qf the at least on~ 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.S. practice" as indicated above. 

Claim '2 is amended 'Yer better conformance to U .5. practice" as discussed above 

wherein the claim element is rewritten to present a method act. Support for the 
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to fits-fails):th aflowed by law (see, in re Tanaka. 840 F. 3d 1246, 1251 at 1251.,

98 usmzd 1331,1334 a1334(Fad. 63122011».

The Patenme'respectfuiiy asaertsthat the amor‘ is corrected by an amendment that

addsatleadamdependmtciahnjwaxamphchknsmhidwmmthedisdosed

invention in accordaan the specification of the PM. _

Wmciaim a for exlampae is added to recite that "the means for switching to a

mmmammhrmngawdingmmmdmmefimkw

selectm to mama key'seiecflon.“ support forthe subject matter ofthe claim is for

example provided by the pmsent patent. in'tha amnpmthg description contained in col.

3, sine 6611111311911 001. 4. line 5, Previously-the patenteehad wmwut deoepfive

intent. topfitectflfisdisclosed invention in accordancewith'me specificationofthe Patent.

Further. claim 1 is amended to recite that (e.g.. sae, present patent. FIGS. 1-5 and

the accompanying description contained in (:01. 5. fine 66 through col 6, line 19, changes to

the claim element indicated with underfining showing additions)"mm

 
W”musmvingmmmofflwam Claim 1 isfuruzer

amended "forbefier confomancemus. practice” as indicatad above‘

Ciaimil is amended "for bettemonfotmametn 1.1.5. practice" asdiscussed abate
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Patent 
Preliminary Ament1ment in Reissue .Applfcatk>n of Patent No. 6,885,318 

amendmehts to th~ cfaim i$ for ~xampfe pre>vided by the present patent, FIGs. 5 and 6 and 

the accompanying description contained in col. 6, lines· 2746. 

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 above. Support for the amendments to 

the claim is for example provided by the present patent. FIGs. 1 ~5 and the accompanying 

deso~ption contained in col. 4. line 55 through col. 6, line 19. 

Claim 4 is similarly amended as claims 1 and 3 discussed above and 11for 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 cor. 6 . line 19. 

Claim 5 is amended 11for 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. 6, lines 27-46. 

Claim 6 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. 5 and 6 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 

wtlerein the claim element is rewritten to p~sent 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 cot 4 ; lines 14~22 and 55-60. 

MSFT EX. 1008 
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amendments- fio the chin!" infer exampia provided by the present patent, Flea. 5 and 6 and

the accompanying comained in cal. 6.1Enes-2F46.

Stain-n 3, is simiiaflv amended as claim 1 discussed above and further is amended ta

be in hdependentfonn{i.e.. noidepandent on a meflmddaim) and "forbetter

conformm to us. pmctfice' as funher discussed aboye. Support forthe amgndments to

the provide by the present-pawn. FIGS. 1-5 and the accompanying

Gamma contained in col. 4,, tine 55 through 00!. 6, fine 19.

Claim 4 is simiiady amended as ciaims 1 aha 3 dimmed above and “for better

confoanmee to 0.8. practice” as further discussed above. Suppmtfor the amndments *0

the daim‘is for example provided by the present patent. F163. 1-5 and the accompanying

contained 'm 00!. 4, fine 55 through 001.8. fine 19.

Claim 5 is amended “for better conformance to 13.5. practice" as discussed above.

Suppott 1‘0: ihe amendments to the ciaim is for exempts provided by the present patent.

FIGS. 5 and 6 and the waving descxiption contained in col. 6, fines 27-48.

Ciaim 6 is amended “for better mnfunnanoe to as. practice” as discussed above

wherein'the daim eiement is rewrith to present a device element. Support far the

ammnIs-to the ciaim isiar example provided by the present patent. FIGS. 5 and 6 and

the mm:an description contained in col. 6, fines 21-46.

Ciai'm 7 balm-racked ‘forbeuerconfonnmto 11.8. pradioa"asdiscussad above

wharein the-claim Went is rewfitien to present a device eiement Support for the

amendmentst claimisforexamptepmidadbymeptesetfipatent. F!Gs.3and4and

the accompanying description contained in ad. 4,- Iines 14-22 and 55439.
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Patent 
Preliminary Amendment in Reissue Application of Patent No. 6,885,318 

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

Claim 9 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. FJGs. 2 and. 3 and in the accompanying 

description contained in col. 4, lines 14-26. 

Claim 10 is added to depend from claim 1 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 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 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 cot. 4, lines 55-60. 

Claim 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 to the second key selection." 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. 

MSFT EX. 1008 
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Patent 
Preliminary Amendment in Reissue Application of Patent No. 6,885,318 

Claim 13 is added to depend from claim 3 providing "the device further including a 

touctis~en, 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, FJGs: 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 example provided by the present patent, by claim 5, FIGs. 2 ~nd 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 55#60. 

Claim 16 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 

fi~t key selection to the second key selection." 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, fines 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. 

2001P00413US01-nti5si»-pre.amd-07·31-'l3.doc 13 
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Patent 
Preliminary 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/declaration arose without any deceptive intention on the part of the patentee. 

The continuing obligation under 37 CFR 1.17B(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 patentee 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 UDder 37 CFR 1.56, to timely 

appraise the Office of any information which is material 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 1hat is not already before the Patent Office. 

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

The reissue oath/declaration identifies at least one error which is relied upon to 

support 1he 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 partfy 
inoperative by failing to protect the disclosed invention to the full extent allowed 
bylaw. 

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. 

2001P00413US01-rel~e-amd-07-31-13.doc 14 
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Patent 
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 ~ing corrected in the present reissue application up to the 
time of filing this oath/declaration, tha~ are not covered by a prior oath/declaration 
submitted in this application, arose without any deceptive intention on the part of 
the patentee. 

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 from a patent that renders the patent partly inoperative by failing to protect 

the disclosed invention lo 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 art. 

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

indication to that effect is respectfully requested. 

2001P00413USOt-reiss~-pro-amd-07·S1·13.tloc 15 
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Patent 
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 made herein and notice·tothis effe¢ is earnestly-solicited. 

THORNE & HALAJIAN, LLP 
111 West Main Street 
Bay Shore, NY 11706 
Tel: (631} 665-5139 
Fax: (631) 665-5101 

Respectfully submitted, 

By: /Gr:egory L Thorne/ 

Gregory L Thome, Reg. 39.398 
Attorney for AppHcant{s) 

Please direct all inquiries and correspondence to: 

Michael E. Belk, Reg. 33,357 
Philips Intellectual Property & Standards 
P.O. Box 3001 
Briarcliff Manor, NY 10510-8001 
(914) 333-9643 
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I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3. 73(b). 
I hereby appoint 

0 ;-·-... -·.., ... c,....,. ....... , I 24737 I 
D Prac:titioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

~i,~i~ . M's Nam& R• btiOli 
N~ ~~ N~!° 

t-~---...--------------..... --------..... --------....... · ·~~,_ ____________________________ .,.. ............................ 

t----------------.. ----------------+-...... ------"f~:~! ----------..... ------..... ----------+---------~ 
1---~-------------------+----~--f,..... ____________________ ....,. ______ _. 

i~ 
as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connedion with 
any and all patent applications assigned Q!lli to the undersigned ac.cording to the USPTO assignment records or assignment doaiments 
attached to this form in accordance with 37 CFR 3.73(b). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3. 73(b) to: 

~ The"""" "'""~ed with C"'tome' N=be' I 24737 I 
LJ Firm or 

Individual Name 
Address 

City 

Country 

Telephone 

Assignee Name and Address: 

KONINKLIJKE PHILIPS ELECTRONICS N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven, The Netherlands 

I State 

I Email 

A copy of this fonn, together with a statement under 37 CFR 3.73(b) (Fonn PTO/SB/96 or equivalent) Is required to be 
filed In each application In which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of 
the practitioners appointed in this fonn if the appointed practitioner Is authorized to act on behalf of the assignee, 
and must identify the aoolication in which this Power of Attorney la to be filed. 

Signature 

Name 
,,. 

Title 

SIGNATURE of Asslgnff of Record 

Th~vid17"~~gna~j?d title is supplied below is authorized to act on behalf of the assignee 

~-~L~~,.-.n..__. Date 08APRIL2010 

- ( Michael E. Marion Telephone (914) 333-9641 

Authorized Representative 
This collection ol 1nformat1011 ls requited by 37 CFR 1.31, 1.32 and 1.33. The 111format10n 1s required to obtain or retain a benefit by the pubhc which is to nre (and 
by the USPTO to process) an applieation. conn<lenttallty is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.1-4. This coUecVon is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application lorm to the USPTO. Time wlll vary depending upon the individual case. Any 
comments on the amount ot time you require to complete this lorm and/or suggestion.s for reducing this burden, should be sent to the Chief lnfonnatlon Officer, 
U.S. Patent and Trademaltc Office. U.S. Department ot COIMlerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO TlilSAOORESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca// 1-80().PT0-9199 and select option 2. 
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PTOJSB/53 (()9.()7) 
Approved lor use through 08/3112010. OMB 0651.0033 

U.S . Patent and Trademaril Ollloe; U.S. DEPARTMENT OF COMMERCE 
Und P er the aoerworit Redudlon Ad of 1995, no oersons are raauired to 195nnnd to a collection of lnfOnnation unless it dl~la~ a valid OMB control number. 

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

STATEMENT OF NON-ASSIGNMENT 
2001 P00413US01 

This is part of the aoolication for a reissue natent based on the oriainal oatent 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 

1. 0 Filed herein is a statement under 37 CFR 3.73(b). (Form PTO/SB/96) 

2. D O.Vnership 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 a ll assignees and inventors owling an undivided interest in the original 
oatent 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 title of person signing for assignee (if assigned) 

Michael E. Marion, Authorized Signatory 

This collection of information 15 required by 37 CFR 1.172. The information 15 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 
gathering, preparing, and submitting the completed application fonn to the USPTO. Time wll vary depending upon the Individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions f'or reducing thi3 burden. should be sent to the Chief lnfonnatlon Offioer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 223t3-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commlulonerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

MSFT EX. 1008 
Page 19 of 670



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 and/or 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: 

1. 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. 

2. 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. 

3. 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. 

4. 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). 

5. 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 
Wor1d Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. 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)). 

7. 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. 

8. 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. 

9. 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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ITT0/~'52 {0$00} 
.AW«>ilt<l rort.!S¢ltlfflll!Jh 00!~112Q13. ~'811651..(l()SS 

IJ.S. P.ilfdftl liifl(t'T~maril Ollle*; U.S. OO'>AATMENT OF'COMMERCt! 
under ttw: p~ RlldUctiM Ad Qf 1995 no n-.i)M llfl? tt'4'1#<M to re:s"""11 'to a Mii" tio!l ~ INl~io:'l l.llll!!s!\ 11111m121& a V'iilkl OMfi ciiistsOI' nul'nber: 

Docket Number (C)ptiOnal) 

flEl$$t,Je: APPLICATION .DECLAAA TION BY THE AS~IGNEE 2001 P00413US01 

I he,_by dK~ th.at 

t~ rt$ldehee. rn•~ing 'Cid~$$· •nd ~Ip of the ln...,.,ntor$ are ~tatedbetbW;< . 

f an:i· authorized tq ~ on behalf or the followrng assignee: KONINKLIJKE PHILIPS ELECTRONIC$ NN. 

and tbe t!.tte or my position v.<ttlual<;t ~nee. ls; AUTHORIZE.0 SlGNATOfW 

Th& entire title to the oat•nt id*ntif*I b91ow Is v~J~~~~ as!ignee. ··-~···--
!!'IVtntor Matthew J. Sick~rton I · CffianSflip GB · 

ResldencelMallng.f\ddre$$ 
T)'e Copee'eottap. Sletehlngley, GS RH14NE · 
!Ovtnt!)r I Cltizenshlp 

.Resldence.IMatllng Address 

LI AddltlOnal fflventora. are named on .seoarate!v numbered sheets attached hereto. 
Pa!&nt Number 6.8851318 i · oa•e of Patsnt lssuefj · Aprii 26~ 2005 t . . 

t belitv• said in'A!ntor(s} to be th• original and first lnventoi'{$} ofti'!,e subject n'\attei' whle.!'i i! d&wlb~ and claimed in SC!lld 
~atent_. for v.>h!-c:h a rel$sue o.til•nt 15 5ou<iht on the ·uwtmtion entltled: · 

TEXT ENTRY MeTHOO AND. DE;VfCE THEREFOR 

th& ~ltJcati'OO of \llhieh 

0 i5 attachell ~~to. 

CJ was flied on .... -~--- as reissue app~catlon number I 

~was amended en 
(lfapp~ble} 

I have r&vlewed and u~tand the contents ofthe aoove Identified specine~llon,, Including tl:le cial-"Os, as amended b:l any 
amendment ref•rred to a,l»ve. 

I aci<n0w1edge the dufy to dl&elOse lntoimatlon \'.1lleh I$ m.atetial t.o .patentability M. defined l'n 37 CFR 1.56 .. 

0 1 h•reby·etaim foreign priOrlty·blln-fib under 35 v,s.c~ i 19\a}-(d) or (f). or 365(b). Attuen&<I is form PTOlSB102B 
(or equival•nt} listing the tor•ign applications. 

l. '-'.erlly ~:iev~ ttie Ottgiriaf patent to be Wl'lQily or partly lnoperaUve or lnvalld, for the rB8$MS d.setlbed 
tieiow. {Check ai! b()xesth~t apply.) 

D .by reaSOA of a defeetfye ~~tieetiofl or dra"-~"9· 

0 bY..f&ason 01 th'e patentee claiming more or !es~ than ~ had th~ rtgM to claim In the pa~ent. 

D by reason .of other error$, 

. [P.uga .·1 or 1J 
Tilts t.~l Of inroomttoo ~ l!!flll~ tiy ~7CfR1 ,1 '15.. Tile ll)lbnnatioo' ~ ~<qt.~'\1:1 ~~or r111W11 .s t>e~ll by the public willl:h is 10 Ille {an\l ll'f tilt IJ$.O!i'Q 
io pnll:l!SS) an af'l)t~ ~ity l!$' qmiciried .'t:tf '35 u. s .c. 122 aoo 37 Cl'R 1.11 ·an!I 1.14. ThlS C:Qil«llor) i$ m.tlmalel:l IO laKe'·30 inlnules to·~le. 
mi:Miinl1 ~·pr~ ano SUb!lllttlng ttle IXlf!lllleted apll!fcall!!(l IOr!n m~ USPTO. ;~Will Y&:y ~llll upon~ lfli!M4Ual ta*"!. N~ t'omtnl!!ll!S 00 
~a!lll.lUflt'Of l!m.eYQUt~ ~ CC~IS I~ ((lint ~~nstl:if redudng·hsluoetl. $00ul41Je i:entro ~ Clllet:~ omeer. U.S. Pat~ and 
Tratmmattc:Qttlcll, 0.$, ~lttl!C!l1I Qf Commera:, P .O .. flnlt 14!\t( ~tcisla. VA 2231,.'t4!!0. 00 NOT SF.NP FEE:S OR COMPt:.IHfi.O l'QR.,,S TO THIS 
A~SS SEND·TQ: <»mmfs$lcmar for P*1•ntlf. P.o, 80.1< 1460, A,lellandrllt; VA 2'2313-1450; . . 
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. PT 01!361~2 1as,oa) 
Afl1Mt;ve<tfur.u$e fnrellgll aa,ia1.i:W1~ ~m oost.oo33 

U.S. P®lill ana 't'radl!malle omce; U.S. OEPAATMCMT'OF.~OMMERCS 
IJOOef !he P,-'-'-~ Ar.t {'>I 1~ .,.... ------' ""°« r...,;, •""1<t ro ...... nnnll !t> "<..:o!ll!!:l!on c( inl'omt:llW\ ~ lt t11Cnl.-.:. a ¥3lld OMEI """''rol 11(.Jl'l'll\ef. 

REISSUE APPLl<:ATION DECLARATION BY TtfE A.SSIGNEE I OoeketNumbef (Optionot) 2001P00413t; 

At lent en& .em:>r upon ~h rel~• 1$ blise<i is de~crfbtd· as fo1foYJS: 
The-error in the-patent is· caused by the patentee cJ9iming more Ulan he had & right to claim ln the 
patent {~'ton attached ·~heet) 

Tllfb:rh 
... .... i........... ·If ...... -o.'4 , 

All tirro.rs corrected fn thl$ roissu• :3nhficatlon Mas& wttbc>ut anv dec'eDtlve lmtntion Oh tt. oart <)f the anr.11cant. 
I h•,.by·eppoint . I IZJ PraciltiO!lers auotlated :with Customer Number: 24737 

OR n Pr.etltionerls\l:lame.d below; 
Name Registration Number 

as mytour &ttb(neY(is}.or agent{s) to J)!'Osecute the appll~tlon Identified ab()ve. ;1nd to transact all bus!Mss In th&.Uojted 
States Patent and' Trade~~· ~0.nn&c:ted 1htn1wtth; 

Corre.spondenC9 Adareas: Direct all communlcatiM$ ~bout Ille mncation to; 

I 0 The addr•ss assoda~ with Cu$1onw NWT'lber: I 24'737 

OR 

D r-irtn.<>< 
lndMdwl 
Name 

Addt&SS· 

City I State I I zip I 
Country 

~-.. -.. - __________ ....... Iem.vr 1 •---·••••n .. ,o. _____ 

Telephone 

WARNING: 
Petitloneriapplicant is <:auti¢n•Cl IQ a11old sUbmlttlng personal lnrormatiOn In documents flied In a patent application that may 
contrlbut• to identity- ttleff. P~raonal Information such 8$ social S'ecurffy numbers. bank ac<:OYnt numbers, 01 credit card 
num~ {othe.r than a cbeck or cr<!Qlt card authofiz~ion form PT0-2030 submitt•tl fOt payment purposes) is neve( required by 
the USPTO to suppori a petition or an app~calloo. If th.1$ type of ~onal informaUon ls lncl.ided in documerm submitted to 
the USPTO. petltlon~$.lappll~nls should consld&r redacting $ueh personal information ftQm !he documents before sl.lbmltll1'g 
them to th& USPTO. Petffionerfapplleant 1$ acMHd that the re<::ord ot a patent ~pplicalion ls available to the pubiic after 
publltation of the aj:>pfk:~ (unit» a non-publication requHt In compliance with 37 C:FR 1.213\a}ls made In the appllcaticn) 
or issuance ot a pat.nt: Furth~rmore. Ule record from·ao abandoned applieatlon may also be available to the public if the 
appfication is ref~reneed In .a published applleation 0( an f$$Ued patent (see 37 CFR '1.14}. Checi<s and ct.Oil card 
authorization fOm'1$ PT0.2038 wt>mltted tor paymtnt porpoaes ere not retl!lined fn the applieatiort r.ie al'ld tflarefore are not 
publicly ~WS!J~&I•. 

i he,..by declare that <l!I e.fatemonts mad& herein of my own knowledge are trug and tl\&t ali slate.,,;enta made en informal!on 
an(j belief a~ b&l~ved to be tru~; and fuM&r. that ~se statements we:e. made with the ~ed9* lhat ·.,villM f•lff 
$fatwrienb al1d tne Ilk~ to made. are punishable by fine or imprisonment, or !)oth, unes« 1a U.S.C. 1001, and that such. willful 
f~&e $tafe~ls rnay Jeopar~ tne 'V-alklity or the applictS!ion, any patent issuing ihel'$0tl. or any patent lo which thi~ 

.. 1 ....... _ ... ~ ... 

Signature· /Michael E:. Marioni I Oat& Joly 31, 2013 

Fuli name ot ~!'$()fl $l9nlng {given namt, family name} M'ch 
1 
E M . 

1 ae . anon 
Addr~ss of As&lijnee .... -... -_, .. _ . 

. P.O, Box 3001, Briarcliff Mar.or, NY 10510 
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2001 P00413US01 

ADDITIONAL STATEMENT OF ERROR UPON WHICH REISSUE IS BASED 

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 to 
protect the disclosed invention to the full extent allowed by Jaw. 

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. Alf errors 
in the patent being corrected in the present reissue application up to the time of filing 
this oath/declaration. that are not covered by a prior oath/declaration submitted in this 
application, arose without any deceptive intention on the part of the patentee. 

Page 1of1 
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Doc code: IDS PTOISBI08a (01-10) 
Approved for use through 07/3112012. OMB0651-0031 

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tr-.demarti Office; U.S. DEPARTMENT OF COMMERCE 

Under the P~ Reduction Act of 1995, no persons are required to respond to a collection of Information unless It contains a valid OMB conlrol nl#Tlber. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Matthew J. Bickerton 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2001 P00413US01 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5128672 1992-07-07 KAEHLER 

2 6009444 1999-12-28 CHEN 

3 6271835 81 2001-08-07 HOEKSMA 

4 3967273 1976-06-29 KNOWLTON 

5 4737980 1988-04-12 CURTIN ETAL 

6 4999795 1991-03-12 LAP EYRE 

7 5124940 1991-06-23 LAP EYRE 

8 5818437 1998-10-06 GROVER ET AL 

EFS Web 2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Matthew J . Bickerton 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2001 P00413US01 

9 5952952 1999-09-14 CHOI ETAL 

10 6016538 2000-01-18 GUTIAGETAL 

11 6169538 81 2001-01-02 NOWLAN ETAL 

12 6359572 81 2002-03-19 VALE 

13 6473006 B1 2002-10-29 YU ET AL 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages.Columns.Lines where 

Initial• Cite No Number Code1 Date of cited Document Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages.Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date Passages or Relevant Document 

Figures Appear 

1 200214996 WO A1 2002-02-21 MOELGAARD D 

EFS Web 2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Matthew J. Bickerton 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 2001 P00413US01 

2 07200120 JP A 1995-08-04 KATSUYASU D 

3 4127310 JP 1992-04-28 UEDA D 

4 04999794 JP 82 2012-08-15 ARAI D 

5 0889388 EP A1 1999-07-01 LU D 

If you wish to add additional Foreign Patent Document citation information please click the Adel button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate}, title of the item 

Initials• No 
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, rs 
publisher, city and/or country where published. 

1 D 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPIO GOV or MPEP 901.04. 2 Enter omc:e that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 
4 Kind ot document by the appropriate symbols as Indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant Is to place a dleck mark here I 
English language tran5'allon is attached. 

EFSWeb2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Matthew J. Bickerton 
STATEMENT BY APPLICANT 
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display. Respective subsets ol the remaining characters 
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the subset containing the displayed character. That sub
set is then displayed. and the user selects the desired 
character. Since a relatively few characters are dis
played al a time, user visibility is good and character 
selection by means of a stylus is easy. Preferably the 
initially displayed characters are evenly distributed 
through the alphabet. For instance, ii the initially dis
played A represents the subset including A through F, 
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selects E when the subset A throu!jl F is displayed. 
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DMcrlptlon 

The invention generally relates to the field ol com· 
puter user interfaces. More speclflcally, the invention re· 
lates to interfaces for receiving handwritten data Input. 
The invention has particular applicability to hand-held 
units such as Personal Digital Assistants. 

The present invention addresses the problem ol in· 
accuracy and inalfteiency in stylus-Oased handwriting 
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 products 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 take the dis· 
play size into account. 

5 

consumption. Thus, speech recognition technology, in 
its present form, does not appear tootrer the user a bet
ter alternative to handwriting recognition. 

Another approach Is to use an actual, small-siled 
keyboard. The Microsoft windows CE platform provides 
an example ol such a keyboard. Also, I BM Corpol'ation's 
PCl 10 portable computer product has a small form fac
tor user interface, including a reduced-size keyboard. 

A more immediate approach is to provide an image 
10 ol an actual smaB-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· 
ments Should Be Used?' Proceedings ol the 37th An· 

1s nual Meeting ol the Human Factors and Ergonomics So

ciety, Vol. 2, Seattle, WA. Oct. t 993. Some more uncon
ventional computer display menus, in the form of circular 
'pies,• are given in Hopkins, 0., et al., 'Pies: Implemen-Due to this limited screen display real estate, the 

most common form of data input on such products is 
handwriting. The user writes characters onto an input 20 

screen, using a stylus, and the unit eoi:>loys automatic 
handwriting recognition. 

tation. Evaluation. and Application of Circular Menus.• 
Although a displayed screen keyboard Is an attrac

tive alternative to handwriting systems, different imple· 
mentations ol screen keyboards have had drawbacks 
relating to the large amount of infoonation content in a 
displayed keyboard. 

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- 25 

writing recognition algorithms ere 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 30 

correctly recognizes the handwriting. Retrying, causing 
multiple executions al the recogiition algorithm, further 
increases the total execution time. 

Implementations in which a full-sized keyboard is 
displayed take up a large portion ol 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 cosl of such computer devices. 

Implementations in which a reduced-size keyboard 
is displayed provide keys Which are too small to type 
using fingers. As a consequence, users must use a sty
lus, pen or some other hand-held instrument to touch 
the keyboard keys. This makes such devices very awk-Some systems have attempted to improve recogni· 

tion by requiring the user to leam and use a special for· 
mat of handwriting. One such special format is the 'Graf· 
fiti Alphabet• used by the Pilot product. Issues relating 

35 ward to use. 

to such handwriting rocognition 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· 
ta input has become a critical issue in the wide accept· 
ance ol small hand-held computers. while not all of the 
criticism ot 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· 
tormance must also accommodate the limited Input 
screen real estate. 

Accordingly, the problem of how best to provide a 
user interface for text input on a small hand-held com· 
puter device romains to be soll/od. 

JI is therefore an object ol lhe rwention to provide 
40 a user interface, usable with a general purpose display 

(eg bit·array type) for a small computer device, which 
facilitates quick and accurate user text input. 

It is a further object of the invention to provide a user 
interface for a small hand-held computer device which 

46 displays information on a tOUCh-$Creen display, the in
formation bei'lg large enough to be easily touch-select
ed by the user. 

To achieve these and other objects, there is provid· 
ed. in accordance with the invention, a computer user 

so Interface for facilitating entry of text Information by a us
er to a computer device having a touch screen display. 
There is further provided a small computer apparatus, 
such as a portable, hand·held unit, Incorporating such 
a user interface. 

One possible alternative in the future Is to use voice 
input based on the automatic speech recognition tech
nologies. However, for the present, such systems are 
likely to suffer the same accuracy problem ol automatic 55 

handwriting recognition. In addition, speech recognition 
systems are very expensive In terms of system resourc· 

The user interface provided by the invention com
pnses the following components: 

First, there is provided means for displaying. on the 
touch screen display, a first subset of characters from a es such as special hardware devices, CPU and memory 

2 
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expected to know. In the case of the Roman or Latin 
alphabet (used by English and most western languag
es), the organizing principle is preferably the well-known 
sequence of the letters of the alphabet. it is preferred 

character set, each character of the first subset having 
associaled lherewilh a respeclive second subsel of 
characters from Iha character set, each second subset 
including characters from the character set Olher than 
the characters ot Iha first subset. Preferably, the first 
subset includes characlers evenly spaced over the al
phabet, such as A, G, M. S, Y, and the numeral 0. Also, 

s that lhe 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 

the first subset is preferably displayed as large enough 
symbols to lake full advantage of the screen real estate 
of the computer device. Even with a sman, hand-held 10 

computer device. the display will be aboYe to display this 
number ot characlers, roughly half a dozen. by means 
of symbols at least comparable in size to typewriter 
keys. 

There is further provided lirst means lor detecting 15 

user selection 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. 

There is further provided means, responsive to de- zo 
tection, by the first means for detecting, of user selection 
of one of the characters ot the first subset, for displaying 
the respective second subset of characters associated 
with Iha selected character. In Iha above example, the 
respective second subsets include the subset B, C, 0 , 25 

E. and F associated with the index A; the subset H. I. J, 
K. and l associated with lhe index G; etc. Thus, again, 

comes after A but before G. 
Accordingly, any Lalin leller, digit, 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 recogiition 
systems, because the entered data are chosen from a 
screen keyboard. Further, because of the improved per
formance ol character selection via a keyboaf'd/menu. 
users do not have to spend time correcting input errors 
and learning 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 
marlls may corrmonty 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 ol characters that can be selected is related to the number of characters within Iha 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 for detect
ing user selection of one of the characters of the re spec· 
tive second subset. This second means is similar to the 

the number ot characters per display, raised to the pow-
30 er of the number of taps. Therefore, with a manageabi'; 

sized number of laps, larger character sets, such as Ori· 
ental ctiaracter sets, may be used. 

above-<lescribed first means. 

A preferred embodiment of the invention will now 
be described, by way of example only, with reference to 

35 the accompanying drawings in which: 
Finally, the invention includes means, responsive to 

detection, by the second means for detecting, of user 
selection of one of tho characters of the second subsot, 
for treating the selected character of the second subset 
as input text information. 4-0 

A user interface in accordance with the invention, 
or a computer apparatus incorporating such a user in
terface, is easy tor 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. 46 

It is a noteworthy feature ol this invention that a spe-
cial layout arrangement ot characters, specifically a mul
ti-level layout, is used for the implementation of a screen 
keyboard. Accordingly, it is onfy necessary to use a 
small touch screen display in order to provide easy and so 
efficient data input. 

It is understood that a user, to take full advantage 
of the user interface of the invention, needs to have a 
comfortable knowledge of which characters of the re
spective second subset are associated with each ol the 55 

characters of the first subset. This precondition is met 1f 
the indices and subsets are cho6en according to some 
organizing principle, which the user can reasonably be 

3 

FIG. 1 is a diagram showing tables of characters 
organized to show indoxos in accordanco with a 
preferred embodiment ol 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 characters as per the 
indexing scheme of FIG. 1: 

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

FIGs. 10, 11, and 12 are illustrations 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 alternative class of embodiments of 
lhe invention; 
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FIGs. 14 and 15 are tree graphs illustratilg a hier· 
archicaJ arrangement of character indices and sub
sets for use with embodiments of the invention such 
as that of FIG. 13; and 

FIG. 16 is an illustration of yet anolher embodiment 
of the ilvention. 

The mull.i-level keyboard layout employed in the 
present invention can be explai'led in tenns of an ex· 
ample, which is also a preferred embodiment The nor
mal keyboard symbol$, including alphabet, numerics, 
and standard punctuation marks, are arranged into two 
tables 2 and 4. The two tables 2 and 4 are shown in FIG. 

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

5 a fingertip, stylus, etc. 
Responsive to the user's selection of an inclex char

acter, the subset (i.e .. row of the table a FIG. 1) which 
corresponds with the index character is displayed. It 
thus may be said that the user's selection ol the indlll!. 

to character causes the apparatus to display the secood· 
level sUbset, ·overriding' the originally displayed index 
characters. One ol the characters 01 the second-level 
subset is (presumably) the user's desired character. 

Then, the user selects the intended symbol, again 
1. Note. incidentally, that the second table 4 is simply a 15 

shift-pressed version ol the first table 2. There prelera· 
by touching the touch· screen display. The character is 
then entered into the computer system. 

bly is a position on the display screen that ser1es as a 
toggle shift button for selecting upper case or lower case 
Latin letters. 

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

On small, hand-held computer devices having small 20 

displays, it is infeasille to display the ~ole table 2 or 4 
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 cootrol to return to the index character sub
set. Also, a time-out is preferably provided, so that, if 

on the screen, so that each symbol can be selected and 
entered with just two taps, using a stylus. 

However, in acCO<dance 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. 
Speclflcally, the characters within the first (lelt-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 characrer set, shown in the rest of the table. 

This screen keyboard layout is referred to as a 'mul· 
ti-level' keyboard layout because it essentially divides 
the entire set ol 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 ol the ndex characters 
corresponds with a second level, or'lower' level, subset 
of the characters. 

25 the user fails to select a character from a second- level 
subset within a specified time. the system automatically 
returns to the tap level Index characters. In a preferred 
embodiment, a tap anywhere on the display outside of 
the keyboard area will reset the display to the initial state 

30 (inclex characters). 
Moreover, where more than two levels of indexing 

are provided, the system preferably oilers a choice of 
single-level backng up, such as from the third level back 
to the second level, and a direct return to the tap level 

35 index characters. 

There are may possible ways ol dividing the char
acter set into the Index subset and the different second· 
level subsets. It is deemed preferable to divide the char- "" 
acters into contiguous subsets, in terms of their order in 

All example ol operation ol lhe system according to 
the invention will now be given, with reference to FIGs. 
2, 3, 4, 5, 6, and 7. 

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 'c.' The initially dis
played index characters are as shown in FIG. 2. The the alphabet, the first character of each subset being the 

index character. That is, ol course, the approach taken 
in 1he tables of FIG. 1 The advantage of this division 
scheme is that a user, seeking to enter text characters, 45 

will be familiar with the order of the alphabet, and will 
easily be able to tell between which two ndex characters 

user, being a literate person, knows that 'c' occurs in 
the alphabet between the first index character 'a' and 
the second index character 'g.' 

Therefore, from the initially displayed index charac· 
tars shown in FIG. 2. the user selects ·a· (FIG. 3). The 
selection of 'a' causes the device to display the second
level subset shown in FIG. 4, the contiguous characters 

a desired secood·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 scheme 
cou Id be used, in which a second subset, corresponding 
with a first-level index character, is divided into third·lev· 
el (i.e., still lower level) subsets and respective second
level index characters. 

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

so •a• througi ' f.' The user then touches the position on 
the display where the letter •c· is displayed. The symbol 
'c' is correctly entered into a data entry lield 5 of the 
display. 

Following entry of the character, the screen key· 
55 board returns to the display ol the index characters (FIG. 

5). The next desired character, 'o, • falls between the in
dex characters 'm' and ·s. • The user selects 'm. • and 
in response, the device displays the second-level sub-

4 
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set associated with the index character •m• (FIG. 6). The 
user selects •o; and •o• is displayed in the data entry 
field. 

The data entry process proceeds in this fashion, un· 
til the entire phrase •conference can: concluding with 
an •1, •is entered and shown in the data entry field (FIG. 
7). 

Whlle the embodiment described in connection with 

5 

scribed above. 
However, the Olher symbols do nOI have a natural 

sequence which would presumptively be known to the 
user. (Of course, one possible ordering would be the nu
merical order 0( the ASCII codes for the Olher symbols. 
However, the great majority of possible users of a device 
according to the invention would not be familiar enougi 
with the ASCII ordering for this to be useful.) As a con· 

Fl Gs. 1 through 7 is preferred, other embodiments, prc:>
viding other character display inf01TT1ation, may also be 10 
used in accordance with the invention. 

sequence, the multi-level layout will not enable most us
ers to quickly select the right index symbol to the get to 
the right subset containing the desired symbol. 

For instance, v.tlen an index character is selected, 
the selected row need not necessarily •override• the 
original index syrrbols. Depending on the availability of 
extra display screen real estate, there can be diflerent 
ways of arranging the appearance of a selected row. · 

For example, when an index character is selected, 
the index characters may remain displayed, and these· 
lected row of second-level subset characters can be dis
played Jn addition to the Index symbols. One po66ible 
configuration is to display the second-level subset al 
symbols orthogonally to the index symbols. See, for in· 
stance, FIG. B. while the second-level subset characters 
of FIG. 9 are shown along one side or the display , they 
may atternatively be shown as adjacent to their index 
character, space permitting. See FIG. 9. 

Alternatively, the specific layout of the muhHevel 
screen keyboard can be made configurable so that it can 
be customized to adjust the user's specific needs. 

This problem may be solved in a variety 0( ways. 
One possible approach would be to limit the number 

of punctuation marks ottered, so that all offered mari<s 
is fit on the display together. This approach places an ob

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 would be to arbitrarily divide the 

20 punctuation marks Into subsets, and accept the tact 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 

2s 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 commercial keyboards. 

Again, it is a noteworthy feature of the muhi-level 30 

screen keyboard design, according to the invention, that 
In the illustrated embodiment, the punctuation 

marks and decimal digits are bundled together. and 
treated as per the rollowing description. Alternatively, 
the punctuation marks may be in a bundle separate from 
the decimal digits. This latter separation of the decimal 

the index characters and the subsets are chosen and 
displayed so as to rely on the ltterate user's ability to 
recognize the sequence intervals among the 26 Latin 
letters. Because of the assumption that this knowledge 
is already possessed by the user, there is no need for 
user training for understanding and use of an apparatus 
incorporating this input mochanism. 

In preferred embodiments, any pair of Latin lellers 
which are adjacent to each other within the subset ol 
displayed index characters represents a range of Latin 
letters that falls in between the two, in the familiar or
d91ed sequence of characters. Given any Latin letter 

35 digits from the punctuation marks allows the decimal 
digits, Ykiich have a numerical order, to be treated the 
same way as the letters of the alphabet were treated 
(above). 

When the index digit 0 is selected from the top-level 
40 index set (FIG. 2). the screen keyboard shows the fol· 

lowing second-level subset characters: 
0 1 2 3 4 5 

that needs to be entered any user will be able to quickly 
determine which range it falls into, between which two 45 

of the displayed index characters. The user then selects 

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

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 Isner. 

In the preferred embodiment of FIG. 1, the last row 
in the original symbol table is d1flerent io length and con· 
tent from the first five rows. That row contains the ten 
decimal digits, and other symbols (commooly used 
punctuation marks). 

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

Referring back to the complete tabulation of char
acters given in FIG. 1, it will be seen that these symbols 
are only a portion ol the total symbols making up the 

so second-level subset associated with the Index symbol 
·o.· 

Suppose the user desires to enter the two digits 
•49•, The digit •4• 1s displayed at this point. and may be 
selected as described above. FIG. 10 illustrates these-

55 lection of the •4• digit and i1s appearance in the data 
entry field 5. 

s 

Next, the user desires to enter '8. • The user knows 
that '8' is in the subset corresponding with the index ·o· 
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already selected. However, the above display informa
tion (FIG. 10) only shows a portion of the numerical se
quence that does not include the desired '8. • 

To allow the user to easily observe the sequence of 
symbols in this row, and to rapidly reach and select the 
desired symbol, the preferred user interface/display 
keyboard desi111 provides two positions on the screen 
keyboard which serve as sliding buttons for both direc
tions. Referring again to FIG. tO, these slider buttons 
are preferably displayed on the screen in the form of ar
row shapes:•+-• and ·~·. desigiated by reference nu
merals 6 and B in FIG. 10, to indicate opposite scrolling 
or sliding directions. 

Scrolling may be by the individual character, to give 

other input mechanisms. For example, an apparatus ac
cOfding to the invention may include a set of physical 
buttons, which serve as •softkeys• or function keys, 
comparable to the F1 , F2, etc., keys on IBM-<:ompallble 

s computer keyboards. One such button corresponds with 
each of the entries displayed in the screen keyboard. 
The user then presses the appropriate button to make 
a selection. 

This 'soflkey• approach will work well on even 
10 smaller devices, such as a hand-held PDA or a pager. 

For instance, referring to FIG. 13, a pager may be im
plemented with three buttons 10, 12, and 14. 

the user a better view o! the sequence of symbols. Pref- 1s 
erably, a user continuously touches a slider button, and 

CHARACTER SELECTION ON A HAND-HELD 
DEVICE BY MEANS OF THREE USER ·soFTKEr 
BUTTONS 

the characters roll by, at a speed chosen so that the user 
can watch for thedesiredcharacter, and release the slid-
er button with a reaction time such that the desired sym-
bol is still displayed attar the symbol scrolling oomes to 20 

a stop. 
Altemativety, scrollilg may be by symbol segments. 

That is, where six symbols at a time are displayed, and 
the first throu11i sixth symbols are presently being dis
played, then one tap of the ri!1Jt scroll symbol might 25 

cause the seventh through tweltth symbols of the row to 
be displayed. 

The latter scrolling arrangement is used in the 
present, illustrative embodiment. The user taps a sliding 
button. FIG. 11 illustrates a user tapping the sliding but- 3Q 

ton 6. The subsequently displayed keyboard layout dis
plays the following: 

6 7 8 9 
These characters are now displayed in FIG. 11. 
ReferenceisnowmadetoFIG. 12. Then,asbefore, 35 

the user taps the position where the digit 8 is displayed, 
to enter the digit •a• into the date entry field 5. 

The following example illustrates how to use a 

three-entry screen keyboard. or a three-button pager 
such as that of FIG. 13, to enter any desired one of 26 
Latin letters by means of three selections for each letter. 
Another example, which follows, shows how the inven
tion may be practiced on a pager having only two but
tons. 

In general, the character set is partitioned, at a suc
cession of levels, into a number of subsets equal to the 
number of available buttons. At each level, index char
acters, preferably the first character within each subset, 
are displayed. The user, again taking advantage of his/ 
her knowledge of the organizing principle or order of the 
character set, selects character subsets by touching the 
button corresponding with the appropriate index char
acter, within whose subset the desired character is to 
be found. 

The hierarchy of indices and subsets may conven
iently be illustrated in terms of a tree graph, as shown 
in FIG. 14. Successive branches of the tree, at succes
sively lower levels, illustrate the increasingly smaller 
subsets of the character set. Also, each subset at each 

It will be seen that this preferred embodiment may 
require more than two taps to enter a digit or a symbol. 
while this is admittedly a drawback, the drawback may 
be mitigated by arranging the punctuation marks in a 
sequence such that the symbols expected to be least 
frequently used are near the end of the last row. Thus, 

4Q level may conveniently be represented by the set of in
dex characters tor that level and that subset. Taken in 

only in the relatively uncommon cases will the greater 
number of sliding taps be required. 

Since most users will be primarily entering alpha
numeric data, this layout will allow the user to enter most 
of the desired data with only two taps per symbol. 

Persons skilled in the art will understand that the 
Ideas of this Invention can be applied more generally, in 
settings other than those discussed above. A few addi
tional aspects of the invention, providing for such more 
general applications. will now be discussed. 

SOFTKEY USER INPUT 

First, this invention can be used tor other than 
touch- or stylus-based input It can be also used with 

addition to the discussion given above, such tree graphs 
will illustrate the succession of index character choices 
provided to the user. 

The user begins at a root node 16 of the tree (the 
top of the illustrated tree graph), and proceeds, one level 
at a time, through branch nodes at intermediate levels, 
to one of the leaf nodes (the bottom of the tree graph), 
where he/she selects the desired character. That char-

sc acter Is than entered at the data entry field of the display, 
as described above. 

At each node of the tree, the user is presented with 
a number of displayed characters equal to the number 
of buttons on the hand-held device. The user selects the 

55 appropriate index character by pressing the appropriate 
button. For the sake of the present discussion of the il
luslrated tree graphs, we will say that the user can press 
left, middle, and right buttons, corresponding with left-, 

6 
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middle-, and right-<Jisplayed index characters. The illus
trated tree graphs shew, at each node, ordered sets 
showing the index characters in left. middle, and right 
positions. 

Referring to FIG. 14, the root node 16 (a, j, s) rep
resents a division of the 26- character alphabet into 
three subsets ot 9, 9, end 8 characters, respectively. The 
subsets are a-i. j-r, and s-z. The index characters. cho
sen as the first characters of each of the subliets, are a, 
j. ands. 

Second level division. into second-level subsets, is 
shown in a middle level 18 of the tree graph. For in
stance, the nine-character subset j-r (shown as a node 
20) is divided into three 3-character second-level sub
sets f-1. m-o, 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 subsets in
clude, at most, only three characters. There1ore, at the 

third level. the characters may be uniquely specified. 
This shows that three bunon presses on a three--Ounon 
computer device are sufficient to select a character from 
the 26-character Latin alphabet. 

Thus, lor instance, 1f 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, (iQ the right button to se
lect the second-level subset p-r. end finally (iii) the lett 
button to select the "p" character. 

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

Let us next consider text selection on a computer 
devtee similar to that of FIG. 13, but instead having only 
two buttons. The tree graph for a suitable hierarchy of 
indices and subsets is given in FIG. 15. The root node 
(a, n) represents a division of the 26-character alphabet 
into two subsets of 13 characters each. The subsets are 
a-m and n-z. The index characlers, 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 level ot the tree graph. For instance, 
the 13-character subset a-n is divided into two second
level subsets a-g and h-n. The rndex characters for this 
second-level subset are a and h. 

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

Finally. al 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-button 
computer device are sufficient to select a character from 
the 26-character Latin alphabet. 

select the fourth-level subset p-q, and finally (V) the left 
button to select the "p" character. 

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

Still another embodiment of the invention is shown 
In FIG. 16. The illustrated device has three buttons 
which are configured as a single select button 24 and 

to two slider buttons 26 and 28. The device is shown as 
displaying a set of six top-level index characters. as 
done in the earlier-Oescribed embodiments. 

The device does not necessarily have a touch
screen display, so user input is made only through the 

1s buttons 24. 26, and 26. Note that, unlike the device of 
FIG. 13, this device displaYs more selectable symbols 
at a time than there are buttons. Therefore, the user can
not merely press the third button to select the third index 

symbol. as was done in connection with the description 
20 ot FIGs. 13, 14, and 15. 

In accordance with the invention, however, the shift -
ing function, controllable by the slider buttons 26 and 
26, are on a single symbol basis. The display highNghts 
or otherwise indicates a single, currently selectable in-

25 dex symbol. In this case, the highlighting is indicated by 
displaying the index symbol •m• in boldface. Other tech
niques. such as color changing. enclosing the selecta
ble symbol in a box, etc., may alternatively be used. 

In operation, the user presses the slider buttons, as 
30 appropriate to cause the desired index character to be 

the currently selectable character, and then selects that 
character by pressing the select button 24. Then, lower 
level index subsets, or character subsets, are displayed. 

Alternative embodiments, based on the principles 
35 just given, are also within the scope of the invention. For 

Wistance, a single scroll button may be provided, for 
scrolling the symbols in a single direction, circularly, so 
that aftor tho last symbols arc displayed. the first sym
bols are redisplayed. In such embodiments, the direc-

4() lion of scrolling may be left to the discretion of the de
signer. 

Also, there may be more than one select button. For 
instance, if a device had five buttons, including two scroll 
buttons and three select buttons, then three symbols 

'5 would be selectable at a time. The user uses the scroll 
buttons, as per FIG. 16, to shift the symbol subset until 
three contiguous symbols, including 1he desired symbol, 
were highlighted as being currently selectable. Then, 
the user presses whichever o1 the select buttons corre-

so sponds with the highlighted po6itlon of the desired sym
bol. as per FIG. 13. 

ALTERNATIVE SYMBOL SETS 
Thus, for instance, if a user desired to enter a •p• 

character, he/she would do so by pressing (i) the right 55 
button to select the subset n-z. (ii) the lett button to se-

Second, this invention can be applied to symbol 
sets other than the 26 Latin letters and the 1 O digits. In 
fact, by using a greater number of levels, say. three or 
fou r, it is possible to accommodate a much larger char-

lect the second-level subset n-t, (iii) the left button to 
select the third-level subset n-q, (iv) the rigit button to 
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acterset. 
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 compu1ing device using a multi-level screen key
board. All organizing principle can be used for the 
(huge) Chinese character set based on the organizing 
principle used by some Chin6$9-English dictionaries. 
Such dictionaries classify 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 more complex characters. 

Such large character sets may be rnplemented In 
a device according to the invention, by a suitable miX of 
levels of indexing and/or the above<lescribed scrolling 
for relatively large subsets. Note, again, that as the 
number of levels increases. the number of characters 

This, the index value i ranges in value from Oto size(S) 
- 1. 

The basic idea is to divide the symbols S{l), S 
(2), .... .. S{slze(S)J Into N segments (preferably ot sub

s stantially equal length), to pick one 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 ol each SG9'fl6'll. Thus, the index 

10 symbols are distributed evenly throuiti the symbol set's 
ordering. 

II the symbol S[ij is selected as an index symbol, 
that symbol is also denoted as NU). Here, j is an index 
value for the index symbols of the first level index set. 

is The index value j ranges in value from O to N • 1. 
The N symbols in the first level index are selected 

as follows: 
Lei us define 

that can be accommodated Increases by the number of ~ 
symbols per display raised to the power of the number 

K=r si,5)1 (1) 

of index levels. Thus, a huge character set can be ac
commodated by a relatively modest number of touch se
lections per character. 

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) denotes the number 
of symbols in S. Suppose lurther lhat N is the number 
of entries to be displayed al one time in the screen key
board. 

II the total number size(S) of symbols happens to 
be a multiple of the number N of segments or subsets, 

25 then K is simply the number of symbols per segment 
assuming equal division cl 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 
30 will not have an integral value. 

In equation (1 ), the brackets are ·ceiling• symbols, 
and they mean that K's value is the smallest integer 
greater than or equal to the vah.Je of the expression with· 
in the 'ceiling• symbols. 

Then, the invention can be used for any size char- 35 

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, Whore M 

Given this definition of the variable K, the index 
symbols NUJ are selected from the total set ot symbols 
S(i) as follows: 

is the smallest integer such that NM is larger than size 
(S). In other words, M is the log of size(S) on the base 40 

of N. 

N[J]= S((i·1)K+1] (2) 

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

SELECTION OF INDICES WITHIN AN ORDERED 
CHARACTER SET 

The specnic process of creating the indices at dif· 
ferent levels, In a preferred embodiment of the Invention, 
will now be described. The description will include a rig· 
orous presentation of the preferred embodiment, given 
in mathematical terms. 

for O = 0, 1, .... N • 1 ). There will then be N second level 
indices. 

The second level indices can be built by applying 
45 the same process. The first one of the second-level in· 

dices can be built as follows: First, equally divide the 
first- level subset corresponding with the first index, i.e., 
the subset including the symbols S{l), 5(2), .... , S (K], 
into N segments. These N segments will make up the 

so second-level subsets. Then, the first symbol in each of 
the second-level segments is taken as the second-level 
index character. 

Consider a symbol set S, whose symbols are or
dered, in a manner generally known to users of an ap· 55 

paratus according to the invention. A given symbol, the 

Other indices of the second level, and indices and 
subsets for deeper levels, can be built by the same proc
ess. 

A software rnplementat1011 ol the 1nvention, as de· 
scribed above, has been designed for a US Robotics 
Pilot plalfOfm. It is believed that comparable implemen-

Hh symbol in the ordering scheme, will be expressed, 
in terms ol its position 1n lhe ordering scheme, as S(i]. 
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tations can be realized in any of the other commercial 
hand-held computers currently supporting stylus-based 
data input. 

ing the code from one medium to another medium. or 
by transmitting the code over a network. 

An apparatus for maki'lg, using, or selling the inven
tion may be one or mol'e processing systems including, This Invention has the followi'lg key advantages 

over existing and po6Sible llllure alternatives: 
First, the invention otters a completely accurate way 

of data entry, using a stylus on a touch screen ol 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 symbol is correctly entered into the 
system. Accuracy is guaranteed, as long as the user 
touchas the correct symbol position on the touch-screen 
display. There is no handwriting interpretation error. 

5 but not limited to, a central processing unit (CPU). mem
ory, storage devices, communication links, corr1T1unica
tion devices, servers, 1/0 devices, or any subcomp<r 
nents or Individual parts of one or more processing sys
tems, including software, firmware, hardware or any 

10 ccmbination or subcombination thereof, which embody 
the invention as set forth in the clams. 

Second. the invention does not require that any un
conventional additional harc:lware be incllJded within a 15 

hand-held computer device. The invention may be.im
plemented in a hand-held COflllUter device having a 
conventional touch screen, and employing a conven· 
tional stylus. 

Third, the invention makes use of the use(s know!- 20 

edge of natural intervals between normal sequencing ot 
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 25 

description, is etlicient, because all alphabet characters 
and the m06t commonly used other symbols can be en· 
tered with only two taps on the touch screen. It is ex
pected that efficiency improves as the user gains mo<e 
experience and proficiency with such a hand-held de- 30 

vice. 
Fiflh, the invention may be said to be resource-cost 

effective, in that a device embodying a user interface 
according to the invention only requires a very small ar· 
ea of screen real estate. Since conventional handWriting 35 

recognition-based input systems require a designated 
screen area for stylus writing, the iwention makes no 
additional screen spaco roqulroment. Tho invention also 
eliminates any need for an automatic handwriting rec
ogiition system. Such soltware systems can often be w 
very costly in terms of system memory and CPU 
processing power. 

The invention may be implemented using standard 
programming and/or engineering techniques using 
computer programming soltware, firmware, hardware or 45 

any combination or subcornblnation thereof. Any such 
resulting program(s), having computer readable pro
gram code means, may be embodied or provided within 
one or more computer readable or usable media such 
as fixed (hard) drives, disk, diskettes, optical disks, mag- so 
netic tape, semiconductor memories such as read-0nly 
memory (ROM), etc .. or any tranemittingfreceiving me· 
dlum such as the lntemet or other communication net· 
work or link. thereby making a computer program prod· 
uct, i.e .. an article of manufacture, according to the in- 55 

vention. The article of manufacture containing the com· 
pl.lier programming code may be made and/or used by 
executing the code directly from one medium, by copy-

9 

User input may be received from the keyboard, 
mouse, pen, voice, touch screen, or any olher 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 thatthe 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 data entry at 
the same time. 

One skilled In the art of computer science will easil'j 
be able to combine the software created as described 
with appropriate general purpose or special purpose 
computer hardware to create a computer system and/ 

or computer subcomponents embodying the invention 
and to create a computer system and/or computer sub
components for carryWlgout the method ol the invention. 
while the preferred embodiment ol the present invention 
has been illustrated in detail. it should be apparent that 
modifications and adaptations to that embodiment may 
occur to one skilled in the art without departing from the 
scope of the present invention as set forth in the follow
ing claims. 

Claim• 

1. A computer device comprising: 

first means for displaying a set of symbOls rep
resentative of a character set. each displayed 
symbol having associated therewith a respec
tive second subset of characters from the char
acter set; 

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

second means, responsive to detection, by the 
first means for detecting, of user selection of 
one of the symbOls, for displaying the respec
tive second subset Of characters associated 
with the selected character; 

second means for detecting user selection ot 
one ot the characters of the respective second 
subset; and 
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2. 

3. 

means. responsive to detection, by the second 
means for detecting, or user selection or one ot 
the characters of the second subset, for treat· 
ing the selected character of the second subset 
as input text lnfonnatlon. 

A computer device as claimed in claim 1, wherein: 

lhe computer device includes a touch-screen 
display, different synt>ols being displayed on 
respective regions of the touch-screen display; 
and 

the first and second means for detecting user 
selection include means for detecting a physi-
cal c0ntact of the touch-screen display on· a r&-
gion thereof which is displaying one ol the sym-
bols which is desired to be selected. 

A computer device as claimed in claim 1, wherein: 

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

5 

10 

15 

20 

the first and second means for detecting in· 25 

elude means for detecting the user pressing 
one of the user Input buttons. 

4. A computer device as claimed in claim 3, wherein 
the character set is organized in a tree made up of 30 

nodes arranged in a succession of levels, each re
spective node (i) covering a respective subset of the 
characters of the character set, (ii) containing a 
number of index symbols equal to the number of 
user input buttons, (iii) being coupled to a number 35 

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, 40 

the other subsets together making up the respective 
subset. 

S. A ccrnputer 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 1or displaying a symbol in a high- so 
lighted form to indicate that the symbol is cur
rently selectable, the currently selectable sym-
bol changing responsive to user manipulation 
of the scroll button; and 

responsive to user manipulation of the select 
button, the currently selectable symbol Is se
lected. 

55 

10 

6. 

7. 

8. 

A computer device as claimed in claim 1, whereil 
lhe means for displaying a set ol index symbols in-
eludes 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 subsets. 

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

A computer device as claimed in claim 7, wherein: 

the organizing principle of the characters of the 
character set includes a predetermined order 
thereof; 

in the means tor displaying a first subset, the 
displayed subset of characters includes char
acters separated at substantially uniform i'lter
vals throu\jlout the predetermined order of the 
character set; and 

the respective subset of characters associated 
with a given one of the characters of the first 
subset includes a subset running consecutively 
from the given charac1er to a next character of 
the first subset 

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

displaying a set of symbols ropresentative of a 
character set, each displayed symbol having 
associated therewith a respective second sub· 
set of characters from the character set; 

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

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

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

responsive to operation of the second step of 
detecting. selecting one of the characters ol the 
second subset; and 
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treating the selected character of the second 
subset as input text information. 
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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 indications including multiple 

characters and a frame enclosing the characters on the display 

screen, 

whenasetofkeyindicationsonthedisplayscreenispointed 

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 each of the multiple characters 

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

and encloses eacr. 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. 
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(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 

electrostatic coupling-type digitizer which is attached to a lower 

surface of the display. 

(3) The character input method according to claim 1, wherein 

the coordinate value output means includes a transparent 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 key indications on the display screen is pointed, 

the control device checks 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 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 c haracter included in the unit key indication 

that has been pointed. 

[Industrial Applicability] 

The present invention relates to a character input method 

for inputting a chara cter by touching relatively a less number 

of keys , such as a numeric key pad, multiple times. 

In recent years , small personal computers such as electronic 

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 discl osed in detail in the publ ication of Japanese Patent 

Laid-Open No. 558-58634. In the conventional method of Fig . 8, 

in order to input characters such as Katakana, alphabets, symbols, 

and the like using a numeric key pa d , 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 
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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", 

t hen a Japanese Katakana " ki" is input into the computer . When 

the user types " 3-7" , then an alphabet "G" is input into the 

computer . 

(Pr oblems to be Solved by the Invention] 

The above conventional method achieves input of many 

character s using a l ess 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 s t ep . 

The presen:. 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 re l iably input a charact er 

wi th less mistakes in pushing buttons and which is provides high 

degree of operability. 

[Means for Solving the Problems] 

Fig. 1 is anexplanatorydiagram for explaining the principle 

of the present invention. A character input method according 
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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 state, the control device displays 

multiple sets of character indications including multiple 

characters and a frame enclosing the characters on the display 

screen, 

whenasetofkeyindicationsonthedisplayscreenispointed 

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 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 
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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) . In the state as shown in Fig . 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 configuration 

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 liquid 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. In Fig . 3, numeral 4 denotes a display controller, 

numeral 5 denotes a digitizer controller, numeral 6 denotes 

processing device, numeral 7 denotes a memory. The display 
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controller 4, the digitizer controller 5, the processing device 

6, and the memory 7 are connected to a bus. The display controller 

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 t he 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 

displayed on the display screen. The multiple key top indications 

include nine character s 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 t he 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 
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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 . 

Fig. 4 (c) shows a state obtained when a key top 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. In Fig. 5, numeral 11 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. 
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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 input key determination unit 12, and performs 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 rectangular 

frame. 

Fig. 6isafigureillustratingprocessingflowofthecontrol 

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. In a case of Yes, the processing of (2) is performed. 
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In a case of No , the control unit outputs the code (numeric code) 

sent from the input key determination unit without any processing 

of it . 

(2) The control unit 13 checks whether it is a mode switching 

code or not. In a case of Yes, the processing of ( 4) is performed . 

The key portion is also provided with a two-touch mode key, a 

normal mode key, and the like, which are not shown . In a case 

of No, the processing of (3) is performed . 

(3) The control unit 13 checks whether the first code is already 

input or not. In a case of Yes, the processing of (8) is performed. 

In a case of No, the processing of (5) is performed. 

(4) The control unit 13 sets the normal mode or the two-touch 

mode in accordance with the type of the mode switching. Thereafter, 

the control unit 13 sets waits for input. 

(5) The control unit 13 sets the first code in the first buffer . 

Subsequentl y, the control unit 13 performs the processing of (6). 

(6) The control unit 13 turns on the display indicating 

completion of input of the first code. Subsequently, the control 

unit 13 performs the processing of (7). 

(7) The control unit 13 changes the display of the numeric key 

pad to redispl ay the characters assigned to the first code. 

(8) The control unit 13 sets the second code in the second buffer . 

Subsequently, the control unit 13 performs the processing of (9). 

(9) The control unit 13 searches the two-touch conversion table 

with the contents of the first buffer and the second buffer , reads 

the corresponding character code, and outputs the corresponding 
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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 . 7 is a figure illustrating a two-touch conversion table. 

The firs t code is a code that is generated with the touch in the 

first step. The second code is a code that i s generated with 

the touch in the second step . For example, when the first code 

is nine and the second code is five, then a Japanese 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 t ouched 

in the first step are redisplayed, so that the user is more likely 

to notice mistakes 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 Descript ion of Drawings 

Fig. 1 is an explanatory diagram for explaining the principle 

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 
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figure illustrating a two-touch conversion table. 

1 ... display, 2 ... digitizer input pen, 3 ... digitizer, 

4 ... displaycontroller, s ... digitizercontroller, 6 ... digitizer 

controller, 7 ... memory, 11 ... display-integrated tablet, 12 ... 

input key determination unit, 13 ... control unit, 14 ... display 

switching unit, 15 ... key display unit. 
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FIG. 6 
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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 

7. Contents of amendment: as per attached 

[Japan Patent Office 

January 25, 1991 

Application Division] 

Contents of Amendment 

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 is a figure for explaining a conventional character 

input method using a numeric key pad." 
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1 - Input image acquisition process unit. 

2 - Initial stage background preparation unit. 
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Image, 
Comprising: 

Page 4of19 

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 I 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 arealreglon, 
The update means of a background uses the acquired said image and the produced said background model 
sequentially, 
The update procedure of a serlaljsequentlal background which produces a background model new about the 
areal region which was not judged to be a foreground In the.said foreground location extraction procedure, 
and the arealreglon judged to be a standing-still arealregion 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 arealregion 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 areal 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 I region detection method characterized by these. 

l±J 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 DescrJptlon 

( + ] Expand Drawing Description 

Description 

[ ) Collapse Desalption 

TECHNICAL FJELD 

Page 5of19 

This Invention relates to the method of detecting an areatreglon stationary In an lmagetvldeo, Its 
apparatus, and a program and its recording medium. 

DESCRJPTION OF RELATED ART 

Imagejvldeo monitoring 
WHEREIN: 
There exists a function to detect the areal region which rests still in images lvideos, such as an object left 
to stand and a taken-away object. 
In order to detect a standing-still area l region from an lmagelvldeo, 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 induded in an image. 
The disturbance which consists a problem in the case of a standing-still arealregion detection has 
AGC:Auto Gain Control, AWB:Auto White Balance or regu lar noise, such as a shake of the change of 
lighting environment, such as a sunshine fluctuationlvariation, temporary interruptionlscreening 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 compositivelylmultlply 
starts efficiently. 
Each step which starts the method to remove a disturbance at standing-still areaJregion 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 fi lter, 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 or modeling the fluctuation of a background include a nonpatent 
literature 1 etc., It Is difficu lt to respondlcorrespond with the sunshine fluctuationlvarlatlon 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 arealregion as mentioned above, the 
method only corresponding to one part has various things among the said disturbances, and It is used, 
However, 
If it does not respondlcorrespond to a several disturbance factor simultaneously for using for a real 
application, a mlsdetection and the omission in a detection generateloccurlproduce, 
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 
arealregion Into a several step, and forcing a disturbance In each, the standing-still arealreglon 
detection method which can detect a standing-still areal region stably, and Its apparatus, 
It 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 areal region detection method which detects a standing-still areaf 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 frequencylcount 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 l region, 
The update means of a background uses the acquired said image and the produced said background 
model sequentially, 
The update procedure of a seriallsequential background which produces a background model new about 
the arealregion which was not judged to be a foreground in the said foreground location extraction 
procedure, and the areaf region judged to be a standing-still areaf 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 calculatlng 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 normallzatlon difference are calculated about the areal 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 I 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 I region detection method of Claim 2 further has the procedure of detecting the 
penetration I Invasion of the object Into the said attention area based on the Judged result of the 
standing-still arealreglon 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 I region detection method of Claim 1. 

The standing-still arealreglon detection apparatus of Claim 3 Is a standing-still arealregion detection 
apparatus which detects a standing-still areajregion 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 lcount of appearing continuously as a 
foreground became more than the predetermined standing-still determination threshold value as a 
standing-still area I region, 
The acquired said image and the produced said background model are used, 
An update means of a serlaljsequentlal background to produce a background model new about the 
areajregion which was not judged to be a foreground in the said foreground location extraction 
procedure, and the area I region judged to be a standing-still area I 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 product 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 ca lculates the normalization aoss correlation and the 
square of normalization difference about the area l 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, 

http://www.thomsoninnovation.com/tip-innovation/translated.Rec View .do ?ResultSetld=44... 7/25/2013 

MSFT EX. 1008 
Page 88 of 670



Thomson Innovation Record View Page 8of19 

According to the weight based on the deviation of the pixel value in the areal 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 arealreglon detection apparatus of Claim 4 detects the penetratlonllnvasion of the 
object Into the said attention area In the standlng-stlll arealreglon detection apparatus of Claim 3 based 
on the judged result of the standing-still area I region In the predetermined attention area In the Image by 
which the said standlng-stlll locatlon evaluation means was acquired from the said Image Input device. 

The program of Claim S is a program as which a computer is functioned as each means which comprises 
the standing-still areaJregion detection apparatus of Claim 3 or 4. 

The recording medium of Claim 6 Is a 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 arealregion to robust. 

Preferred EMBODIMENT of the Invention 

FIG. 1 Is the block diagram which showed schematic structure of the standing-still areal region detection 
apparatus concerning Embodiment. 

The standing-still arealregion 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 arealregion detection apparatus 10 Is provided with heart warelwear 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 5101. 
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 5102. 
In 5102, a background model Is produced using 1 sheet acquired at the Input Image acquisition step of 
5101, or a several image. 
At this 5102, the influence of a steady fluctuation, like the leaves which exist in a background 
areajreglon 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 non patent 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 said 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 calculatedlrequired 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 
r{x,y) of new threshold value Image T' can already repr.esent the pixel value of a c.ertaln threshold value 
Image T with the following formula I equation. 

T'(x, y)=(l-(alpha))*T(x, y)+(alpha)*D(x, y) 
A background image is calculatedlrequired by weighted mean of an image. 
That is, when the pixel value of M(x,y) and the present image I is made into l(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 I equation. 

M'{x, y)=(l-(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 I Is larger than the value to which the constant k in 
a threshold value was applied. 

D(x,y)= I M(x, y}-I(x, y) I 
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 5103. 
In 5103, the location which compares the Image acquired at the Input Image acquisition step of 5101 
with the background already produced, and has the difference Is extracted as a foreground. 

The foreground location extraction part 3 calculates a foreground more speclflcally by performing 
difference calculation with the image acquired by 5101, and the background Image produced by 5102 
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 5101, and the background image produced 
by 5102 (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 5101 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 I region of a focused pixel periphery of the image acquired by 5101, 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 arealreglon 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 lmplementlachleved 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 calculatedlrequired about the background image and the 
logarithmic differentiation Image calculatedlrequlred 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 lmplementlachieved 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 worklfunctions 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 I 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 lmplementlachieved by taking ratio of the image to which the process of 
Formula 3 is applied from Formula 1 with respect to the background acquired by an image, and 5102 or 
5105 to which the process of Formula 3 is applied from Formula 1 with respect to the Image acquired by 
5101. 
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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 I', and two types of correlation values of the square of 
normalization difference about the plxel value of the arealregion of the circumferencelsurroundlngs nxn 
pixel of the focused pixel In an image. 

·A weight uses the value according to the standard deviation of the areal region of·a nxn pixel. 
However, n Is predetermined arbitrary integers. 

The normalization cross correlation A is calculatedlrequired by following Formula. 

[EQUATION 3] 
[MAT_IMAGE 000004) 

As for the square of normalization, the difference B Is calculated I 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+(l-(alpha)) B 
(alpha) is a constant of the range of 0-1. [ beforehand fixed according to the average value of the 
standard deviation of In, 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 areal region of a nxn pixel, the nxn pixel of the circumferencelsurroundings 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 binarlze 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. 
5104 evaluates the foreground location calculated at the foreground location extraction step of 5103, 
and it is determined whether it detects as a standing-still areal 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 arealreglon. 
Here, you may perform noise removal and the clustering of an areal reglon using a contraction process, 
an expansion process, a labeling processing, etc. further. 

The background update part 5 performs the update step of a seriallsequentlal background of 5105 

http://www.thomsoninnovation.com/tip-innovation/translatedRec View.do?ResultSetld=44 ... 7/2512013 

MSFT EX. 1008 
Page 92 of 670



Thomson Innovation Record View Page 12of19 

sequentially. 
rn 5105, a new background model Is produced using the image acquired at the input Image acquisition 
step of 5101, and the background already produced. 
An update location Is the arealregion determined as the background arealregion calculated as a 
background at the foreground location extraction step of 5103, and a standing-still arealregion 
calculated at the standing-still location evaluation step of 5104. 
The update of a background model Is performed by calculating this background arealregion and this 
standing-still arealreglon using the method of the background flnlte difference method which used the 
normal distribution of the nonpatent literature 3. 

Based on the following calculation method of background image M' In 5102, and threshold value image 
r specifically demonstrated previously, it is calculated only about this background arealregion and this 
standing-still area I region . 

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

Moreover, this can also be used as a penetration linvasion detection In an areafregion which detects the 
penetration I Invasion of the object into the attention area of pinpointing in an image. 
When using as a penetrationllnvaslon detection In an areaf 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 penetratellnvaded into the areal region. 

FIG. 2 Is the block diagram which illustrated the more concrete system conflguratlonfstructure of the 
standing-still areal region detection apparatus 10. 

The foreground location extraction part 3 of the standing-still areal 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 I maintenance part 31 and the 
background candidate holding lmaintenance part 45 with the apparatus which has memorylstorage 
functions, such as memory of a computer, or a hard disk. 

The procedure (5201-5220) of the standing-still arealregion detection by the standing-still areafregion 
detection apparatus 10 Is demonstrated referring FIG. 2. 

5201: The imagejvideo imaged or accumulatelstored from the image input device 11 is output. 
As the image input device 11, imagelvideo storage devices, such as imaging devices, such as a camera, 
DVR, and VTR, or a video delivery apparatus Is Illustrated. 

5202: The Input image acquisition process part 1 acquires the imagelvideo 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. 

5203: A plurality of image acquired from the input image acquisition process part 1 in process of 5202 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. 

5204: The background holdlngfmaintenance part 31 holdfmaintalns the background model produced by 
5203, 5216 (background update process part 46), or the background model updated by 5218 
(sequentially background update process part S) to a storage area. 
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5205: The Image acquired In process of 5202 and the background model acquired from the background 
holdingjmaintenance 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. 

5206: A foreground / background mask creation process part 33 produces a foreground region mask 
Image and a background areajregion mask Image from the difference Image calculated by 5205 based 
on the method of a background finite difference method using the normal distribution of the above
mentioned nonpatent literature 3. 

5207: The expression image-background candidate difference process part 34 performs difference 
calculation with the Image which acquired the normal distribution of the above-mentioned nonpatent 
literature 3 In process of 5202 based on the used method of a background finite difference method, and 

. the background candidate Image acquired from the background candidate holdlngjmalntenance part 45, 
A difference Image is output. 

5208: The standing-still candidate mask creation process part 35 produces a standing-still candidate 
areal 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 
5207. 

5209: 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 5206, and the 
standing-still candidate arealregion mask image calculated by 5208, and produces a rest time count 
image. 

5210: 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 5209. 

5211: The background model acquired from the Image acquired by 5202 (input Image acquisition 
process part 1) and the background holdingjmaintenance 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. 

5212: 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 5211, and calculates the foreground region mask image by logarithmic differentiation. 

5213: It evaluates rest time that the logarithmic differentiation rest time evaluation process part 43 
counts a mask arealreglon in time series about the foreground region mask Image by the logarithmic 
differentiation calculatedjrequlred by 5212, 
The rest time count image by logarithmic differentiation is produced. 

5214: 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 5213, and produces the standing-still arealreglon 
mask image by logarithmic differentiation. 

5215: The background candidate holdlngjmalntenance part 45 holdlmaintains the background candidate 
model produced In process of 5217 by the background candidate update process part 47 to a storage 
area. 
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5216: The Image acquired In process of 5202 and the background areal region mask Image calculated in 
process of 5206 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. 

5217: The Image acquired In process of 5202 and the background candidate arealregion mask Image 
calculated In process of 5208 are used for the background candidate update process part 47, 
A background candidate model ts updated based on the method of a background finite difference method 
using the normal distribution of the said nonpatent literature 3. 

5218: 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 arealreglon determined as a standing-still 
arealregion In process of 5219 by the standlng-stlll locatlon evaluation process part 4 sequentially. 
The updated background model Is output to the background holding I maintenance part 31 (5204). 
On the other hand, the updated background candidate model Is output to the background candidate 
holdingfmalntenance part 45 (5215). 

5219: The standing-still location evaluation process part 4 decides a standing-still areal region by taking 
the logical product of the standing-still area l region mask Image produced in process of 5210, and the 
standing-still areal region mask Image by the logarithmic differentiation produced In process of 5214. 
In this process, you may combine noise removal and the clustering of an arealreglon using a contraction 
process, an expansion process, a labeling processing, etc. 

5220: Information, such as a position of the standlng-stlfl areal region obtained In process of 5219, size, 
an areal 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 l 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 arealreglon 
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 5211-5214 with the process of 5301-5304 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. 

5301: 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 5202 and 5204 acquired. 

5302: 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 5301, and calculates the foreground region mask Image of a correlation base. 

5303: The correlation base rest time evaluation process part 53 evaluates rest time by counting a mask 
area I region in time series about the foreground region mask image of the correlation base produced in 
process of 5302, 
The rest time count image of a correlation base is produced. 

5304: 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 5303, and produces the standing-still area l 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 arealregion about imagelvideo 24 hours of a place by the 
window without the appearance of standing-still area[region (The arealregion 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 flamelframe of the lmagelvideo for one day from 0:00 
lmagelphotographed by about 10 fps(es} to 24:00. 

FIG.S 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 axlslshaft is the total pixel number of the arealregion judged as a standing-still areajreglon in 
the whole Image, and a vertical axislshaft 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 arealregion 
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 arealregion detection 
apparatus 10 concerning invention. 
Here, the difference of a correlation base divideslsegments an image into the areal region of 32x24, and 
is performing thinningldedmatlon calculation done the attention area of lOxlO. 

Since the used Image I video Is an lmagelvldeo which lmagef photographed only the mode of the sunshine 
fluctuationlvarlatlon and lnterruptlonlscreenlng, 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 flameslframes 
Ideally. 
It is the pixel which mlsdetected the pixel detected as a standing-still arealreglon, i.e., a sunshine 
fluctuatlonlvariation, noting that not a background but the standing-still arealreglon 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 fluctuatlonjvarlatlon 
which is not a temporary change by sunshine fluctuationlvariation etc. is misdetected as a standing-still 
areal region. 

According to the standing-still areal region detection apparatus 10 concerning this invention, it turns out 
that the misdetection by sunshine fluctuatlontvariation 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 result of processing against the background of the location which judged the location 
which rested still the imagelvideo which has QVGA and 20fps in this invention for 30 second as a 
standing-still areal region, and rested still for 40 second, as it assimilated. 
The imagefvldeo used for FIG. 8 is shown. 
An imagelvideo has abandonment of a standing-still arealregion 7 second after after an 
lmaglngf photography start here, 
Taking-away generate!occurlproduces in 2 minutes, 
It is an imagelvideo to which a person comes and goes a standing-still arealregion front any number of 
times, 
The blind of the background Is swinging by the wind, 
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It Is Imaging I 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-stlll arealregion 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 correlatlon base In the standing-still arealregion detection apparatus 10 
concerning Invention. 

In FIGS. 9-11, the total pixel number of the areaf'reglon judged as a standing-still areaf region which the' 
total pixel number of the areaf region judged as a standing-still areafreglon 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 areaf 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 arealreglon (Wrong) has 
generate I occurf produced, 
However, 
When [ which used the standlng~still areaf region detection method concerning this Invention llke ] 
FIG.10 and FIG.11 shows, it turns out that only the standing-still areaf region is detectable without a 
misdetectlon. 

In the conventional standing-still areaf region detection method, it is easy to generateloccurfproduce a 
misdetectlon under the influence of several disturbances, such as noise of AGC of the change of lighting 
environment, temporary interruption I screening of a movement region, regular noise, and a camera, 
AWB, and an image pick-up element, 
However, 
According to the standing-still areafregion detection apparatus 10 concerning Embodiment, on conditions 
with these various disturbance factors, It becomes robust detectable [ a standing-still areaf region ] 
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 areal 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 areaf region detection 
apparatus concerning Embodiment. 
[FIG. 2) 
The block diagram which showed the concrete system configurationfstructure of the foreground location 
extraction part concerning Embodiment. 
[FIG. 3] 
The block diagram which showed the system conflgurationlstructure 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 lframe for the imagelvideo for one day from 0:00 
image l photographed by about 10 fps(es) to 24:00 time-sequentially by QVGA. 

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

MSFT EX. 1008 
Page 97 of 670



Thomson Innovation Record View Page 17of19 

[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 areatreglon 
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 arealregion detection 
apparatus concerning Embodiment. 
[FIG. 8) 
The image which displayed the lmagelvldeo in case abandonment of a standing-still arealregion exists 7 
second after after an Imaging I photography start and taking-away generate loccurlproduces In 2 minutes, 
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 arealregion detection apparatus concerning 
Embodiment. 
[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 

1 ... Input Image acquisition process part 
2 ... Initial stage background creation process part (initial stage background preparation means) 
3 ... Foreground location extraction part (foreground location extraction means) 
4 ... Standing-still location evaluation part (standing-still location evaluation means) 
5 ... It is a background update part (sequentially update means of a background) sequentially. 
10 ... Standing-still arealreglon 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] 
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;41;~BJlt:t.::h.f:>O'Jr::1H.r!?:a-.MiRT ~ {,Q)"(•J':>.Q. 
[ 0004 ] 

CUt~-9.Q~ll>OJ*fi l 
( 1) {;"4;Ut, tl3ftX*fl41JJ ( 3X4) O'Jf'/:\"--t 

Jflt, '7.>. 
( 2 ) 2? ·:t7-L'1Jt!:f:~A.t.J"t~. 

C3> ?JV-7c?'1V-7:\"--~~o. 
< 4 ) ?'1V-/l*JQ))l:.~Q) 2 4:E!OJ:\"--? ·rrQ)fiiil~ 

?'JV-/.:\'--t:FJll'it'it Q . 

( 5) ?'Jlt-/:\'--J:.t:ftjf-~:h.t.:Y:.*O'JU!il:h<2l!H~ 

OJ~-?7-TOJU!ilt~"tJ:?~-to. 
[ 0005 ] 

( 2) ~IJl:PP· 7 - 2 0 o 1 2 o 

[ ft;Jfl ] ::\"-:t'-}: ~ Jt'i'l;<f:>l,.Q Pl;t'/'.:H Y t:? ''I 
t--c· 1Jt*~2? ·1-TA.trt J.>. 
( 0006 ] 

[~~~] 

< 1 > 71v7-r~·1 t-tA.1J"t.Q~I:: r~1 J Q)~~=~ 

ff-I...~ 3 x 4 Q)r'/~-;f,- t:. iJ'li.,1, ( E, R, 
T, D, F. G, C, V, B) l;t?'Jlt-/"('l>J.i . ~i. 
I!, F ~A.1J"t.Q,:l:±M 1 j' ·;1f'-C·F7'J%T-~h."C ~'.Q 
?'!lt-7:\"--~#t..~2? ·;17-"t'l!Hf FQ)~Jf-~tt 't'~ \ 
.Q.:\'--~~i". R!-.At.JTl>l:li~l? ·;.o7--C'RI;<~ 

~.tt't'\.lo?'1v-7".:\'--~~1...m2? ·;.o7- -C'RtJ{~7f-~ 

:h."C\ '.Q ?'1v-/"'f--"C·RiJ~a,T-~tl-C\.'1.>1rlllJ, l!P 
t,, l --::>J:O'J~-~111'-t. CtA.:tJ-9.Q,:lj_Ml ~ ·:.-r 
-c·ct.i<~~tt. ·n1c. ?'1v-/~-~~L.M2? .. ,7-r: 
c #~T-~n "C'I. 'o ?11t-7~--c·cn'1l-T-~tt -c i, \~ 
1l!&L J!P'I?, 1.i:~ffd.>:\'--t~'t • .:d.>J: 3t:t..-C, 
r>--!f--c·1>.otJ•t:>7'7-< ;..;t:? ·17-iJtftUt-c·1:>0 . ~ 
-;r,- r J:.Q)~;:r-t ftfiBJl"(·t:,.Zn'J•~~ -;ft'- rt: Jt~I;< 
~O'JA.1J b 115.!ii"(•J':>.Q . 
( 2) 8;4\;g~A.t.J'tJ.>l\': r~2 J Q)tll:a-T-t..t.:.3 
x 4 O'Jr/~-;f.- ~ • .:d.>J: 31: L, -C~$< O'JIEQ))l:. 
*':*f.lfi-t .o.: cn'L'~ >.>. i~':.'Dt.-Cr/.:\'--OJ!l! 
'']~5X4~1:d"(·~.Q. it.:,, :C-r~~~-t~ 
lt-Cj;:X-*'J')C*'7):c- H~Jr.>tU. ~~x-*~fOC~Q):C 
-~~~~.t.~h~?~ctl'~.o . 

< 3 > B*gt 7Jv7 -r-"'·:.- 1- Hll-L.~:\'--if.- t:d.> 
911~ f~3 J 1::7F-t • .:.::-r1;t, "'f2~0'J~-t:~!tfl! 
fm::\"-HV.:.'t!"C ~ \.Q. 

[000 7 ] 
[ ~EIJlQ)1JJ*] *~BJll;l, .:_ O'Jfft~fft~"(·;t, Q O'J"(\ 
( 1 ) 1W :i Y, 11£~, 'CT-=i:~ . '7-/o, 1lt~~"t' 

r/.:\'--"t'71v:\"--.tt.OJY:.*A.1Jn<-c·~ o. 
( 2) :171 /}:? ·'17-7'J<ftft.1tt-r·t:>.~ .. 
( 3) A:hUiJHf!.t,'· 
< 4) :\'-;ft'- J-:Q)~;f-~ JH>f.!lt-c· 1? ·" 7-§Q)fililr 
2? ·;.o7-ElO'Jli1~'b1J•J., . 

{ ~iiiO'J~-~~BJJ ] 
r~ 1 l 11v7-r-"'·1 t-~A.11-tJ.>r/~-;ft'- ~Q) 1 

011 
[~2Jlj(;,~~~At.JTo7/~-~-~d.>l~ 

[ !E3 l !RY:.*c B;;f;:i~~A.}J't .Qf"/~-;f.- t:OJ 1 
~I 
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[~1 l (~21 

C =FlUiliE• l 
Cflill8 PP:.lt7$1JU78 
[-'FflMiE l l 
[ MIE~~1:UJI:~ I BMl!Jlf 
cnx•>Ji§~Jvc 

[ti:Jii!l ~ 
O!UEl*l~l 

[d~l BA*IB• 
[~llJl'1.>~f*l ~Jt!f:~~-;f-- }< 

[~fl'it*'1.>~lml 
C~31<llll l 2? .. l't-Jt:f:J..1rc·, UHl'1.>~-?·1 

7-tJiliiJ t~-t:~QJt:f:!-7'1v-7t t.,, ~'1.>~-a-7' 
11.--:r~-t-t.o t, 2:i=El'1.>:\'--? ·17-~7'1V-7":\'
-t:~~~-tt, :7';1;-7·~-J:.':~T-~ttt:.Jt*'1.>util 

#2.§Q)~-?,7'1.>ffi~i~"tJ::3~t.,~~-~

i<. 
[i#:J<:!Jt2 l ~~lLl:.l::;f-~- ~ J:.':~jf-~hJ.> 

:>c*z~-t~JJ!i i licftQ):f-;Y-- J<. 
r ~JJ'1.>ff.*8J~ms;n 
[0001] 
[OJ:.'1.>filJJHt!ff l :<f;:J!BJJU, JW ::l /, 1i~, 1i-T-

4'tJL '7-/o, ~7JIA·-~-J<~/~-;f-

l"il{~Jfj~it't~)QJtJft:<:.Mlfl-C~ ~. 

(0002] 
[tit*'1.>tt#TJ ~*ti:, /- }-J'i'/ ::1 Yt'i>itli~-.A 

:n~rtc L <:'1lt.'1', 71v~-iY-- ~tJ<fflt,.\t:>tt<:~\ 

t.:., ~ti, ""/.A1J~~iliffl~\t;,ft't~\t.:.. ~-T-4'M"t' 
k>hli~iJi, -!tnWl:J&~ < '1.>~-Hfll t.,.1(-'1.>~ 
tJ•tJ•t,>c~~~mvn,~. 1i4i-c~tt1:r011.uc 7:/ 
~-;f-- }<a-~ l,jRJ~~-!:fiiJ@Jil~-t.: t ':J::..., "t 
Jt:t:~~jRt., '(~)t.:.. 

[0003] 
[ J!B)Jfl<MiR t., J: '.> t 't .M!l!J!l .: tl t;, Q)Jt* J..1r:lii! 

':tt(X0 J: '3 ~rslMtil>..., t.:.. 
< 1) 7/v~-;f--J<li~-;Y--~~'l'~<-tQ.:ttJ< 

mn-c 1:>..., ~. 
( 2 ) "Z/ .A1J~•liJ..1J~JltJ<ti1J>.., t:.. 

~r;J-If-7- 2 0 0 1 2 0 

[~3 l 

•" .. . 

( 3 ) ~~~*ili~-J....1Jl!Jt1J<;f < '171 >' ~ ~ "IT 
t.i<~•-r· 'k> .., t.:.. 
( 4 ) 1jtlfj.Q)J: ? ';:: 1 "?Q)~-1=•~0Jt*t-!IJ I)~'( 

t.:. t0tt.A1JIJ'rfiifjJ<:·u1: t l'rl'lm!Ji:fi..., t.:.. 
:<fi:J!SJJU.:ttt;,'1.>r..'1U~~Mi:R-t J.> !>'1.>'t·'k>J.>. 
[0004] 
CilH~~l)l(-t .ot:.~04'f:lil 

m~ 'o. 
(2)2?77~1Jt*!-J..1JT.O. 

< 3) 7'1v-7't7'1v-7'~-!-~&">o. 

< 4) :7'1v-:rf*J0x*C1)2:i=El'1.>~-? ·y 7-c1.lf.!ili'.z 
7'1v-7"~-,:~~~-tt.o. 

< 5) :1'11'-/~-l:.t:~T-~itt.:>c*o>fiLJW2:j;§ 

'1)~-? "I f''1)fil-~;f-T J: 3 ':°t Q • 
[0005) 
[ ft'Jfll ~-;f-- ~a- J!~f.l{t:.'k>J.> l, )t.t771;:.; ~ 7' •y 
7-~ 1)'c::f:~2? ·y7-AfJT .Q 
[0006] 

[~~911] 

< 1) /Jv7 7"'·1 t-!-J..1Ji"J.>~i: rc;?J 1 J c1.l8H:f< 
jf-!J..:3X407>'~-;f--~. ~.:UL (E, R, 
T, D, F, G. C, V, B) 'i:7'JV-/'t'i)o. f§l)..t, 

,!, F~.A1JT.O~:l;t~l 7'·:t7-C•F:IJ;~~~tl:n'J.> 
:7'1v-7'.:\'--tHL~ 2' ·11-'t'l'frf F0~m~tt-r~ \ 
J.i.:\'--~ti!IT. R~.A1J't.Qt:l;t~ 17' ·17-Z:Rli~ 
~tt-c~'o :7'1i..--7·~-z¥11l~ 2 7' ·11-'t'RtJl~jf-~ 
ttn ).Q 7'1v-7::\"--c-R:IJ;*'T-~ n -c ~ '.Q J;(tl], l!P 
t,,, 1--?J:.0~-~W-t. C ~.A1J-t.Qt:l;l:~l? ·:t7 
"t'CtJ"~T-~tl't~'l.i:1'1v-7".:\'--~WL.~2 7' ·17-"C' 
c t;<~T-~tt -ci, \o :7'11;-7·~--c-c:1J>:~~~tt-r.., 'o 
1J(ii), f!O~, Zi::~cll':i'f0~-t-!tlli" • .:'1.>J: :H::t., 't, 
f':/~--c·d,o:b•t:.'"PJ1 / J<' ·:17-tJ'ft!!.$'"(\:t'Jo. :\'
-;Y-- ~ J:.'1.>~ff-bt'J!Bjj··c-~.Q;>)>~::\"-~- n:Jl~IJ> 

~'1)},.jJi, ~.lj!."('i.t;,.Q. 

< 2) B:<fi:~£-J..1J'tJ.>~I: rf:B12 J (l)~,:~lJ..:3 
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—tmfiafi.fwwr#~hk§%3hti$mmm
#2#5m#—§y+mmzéfi¢gantm#«m-
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Ifl$321 fififiiic#—$—Fit§fi§hb

I¥t§fifflflmlflfim#—$—F.
Ififimfimflfifi)
[0001]

[Eiimflmfifiltfififi-fiyay.fi$.a?

$fi‘a—ru.fi§¥7»¥—$—F¢%y#—£—

Fflfiméhthafifittflm?36.

[0002]
[fifimfifilfi$u;J—rflvayvbhfl$—l

flElkafiifl~7m#—$—F#finéhfh

tjflu,4YAfl£ifimM6fltht.E¥$ET
bhflflifi.Efififitm§<m¥—&Efibémt

fi‘filbfiéflifibftm. mammmzm ~77
#—£—FéfimLfiwfi—emmwfifcttxot
WEML'CMK.

{0 o 0 3 I

lfi“fifi‘!¥$&LJ: 5 tiéfll cfl$mi$ljflifii

tummxfitMEfifihnt.

(1)7»#~#—Ffl¥—fi~F&$é<Té:tfi
Efi?bok.
(2}Nylfifiifilfiaflfifibat.

(3)fi¥$fifi%~lfiflxfifi<7fi45F9wé
#Efifaam.

(4)tgmifim19m#wmmflmX$§flvgr
tfimfllfifififiTEEE£MEfiiafi.

xfifluzhamMEfitflfiTabmfhé.
[0004]

[afiififiiétbw$fll
(1)fiifl.Hafixfi4fi(3x4)m?y#—E

mm: ,
{2)2yv+vlt#éxfi¢é.

(3) fun—7t fw~7#w§$fifib5.

:4)yw—rmmx#m2#am#~9w+mmt§
flb—Tfirhizfifi‘éfi'é .

{5)f»—7$—itfifiéflk1¥mfllm2§fi
6*“?wfmfiléfiTifitfé.

[0005]

(km)#-#~FfifififiafiénmifidkFiw
+11x¢gzyw+1xva

(0005]
lama:
(1)7m7r&vbtlxtéhuffllefltfi

ELL“?! X4myfifidf—F. Mitt (E, R.

T.D.F,G.C.V.B)fifw"7?$5nfli

6‘Félfifiaku§19w+TFfififiéfltné

¢w—T¥—E#Lfi2§v%TfiUFflfifiEhTH
Ea #-Eflh“. Ri—lfl‘f‘é {CHE 1 a? w ff‘Rfi‘firTr

éhruéfw—T#~&#L$29wftRflifié
htma fih—fl-‘C‘Rfi‘fiitén'c HE) 1m. HI!

16. lflimdf—tfl'fi‘. C ’EJUJTHZi-‘Jfi 1 5' w 5‘
TCfifiiéflTHéfW-T¥-Efibfi29vff

cfiifianthayw—7#—rc#fifiénrw5
fim,mb~Efim?m#-éfif.amiakLt‘

%w%—T£a#$794yF&v+fimfi?hé.#

—$—thfifitmmffiafiafiwfi—Féflfifi

amlfibfifififié.
(2)E$§Ekn¢6amfflzjmfimfifiLn3
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x 4 (f)f" /~-;t!- " • .:(f)J:? ':: l "(It$< (f)(E(f)Jt 
*':;;r.lfi-t o.: t f.lf-c-~ o. a'::~t "(f"/~-(f)i! 
~Ja-5 x4~t:Bt~-c-~.?>. ~t~, -l::-r~~-H~ 

It"( *Jt!¥1J,Jt!j:(f)=£:- ~-W l'J tf i.. ~~Jt~()j'1!i(f):C 
-rWl'J•X..~ft~?.:tt-c-~Q. 
< 3 > B*iit7Jv7-r".·y r~M-l-t.::~-:r--t:(f) 

fM!:- r~3 J i:~-t • .:.:-c-u, t2f3l(f)~-,:~U 
~~-H;\t.::it"C \. ''°. 
(4 > 1~'/:i/~~-(f)l,.QtU~i:l$~'"Clia~ 
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{2)~,1/1'?7~~~·'("~.Q . 
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{ 4) ~-;!{- }:Q)~'T-~JlQt.:itt" 1? •y -1-EJQ)Ul~ 
2? ·y-1-EJ(f)U!tifbf.l'o. 
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~ (57) Abstract: Au <1w;ttatus for s"lection of characto:rs tub" display..U on a display scrt1l!n. Has input Heloators with "ssociatoo 
~ fields conlaining graphical symbols representing the characters. The user is guided during selection of a character via the display . 
........._ The selection proc:edw-e is sufficiently simple to allow a user to memorise the steps needed in order to select a specific character. S Uses a limited number of actuators, and a character is selected u.sing a sequence of actuations. Actuations may e.g. be keystrokes 

or movement by tactile pointing means on a touch sensitive device. Preferably, a characta is selected by drawing one or two linear 
0 segments on a touch sensitive device. 1be displayed graphical symbols are preferably rearranged upon actuation. Suitable for use in 
~ electronic devices, in particular hand held devices having a small display screen, such as communication equipment, such as portable 
~ phones, e.g. mobile phon~. or computers. 
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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 

5 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 appa~us 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 

10 The development of mobile phones and portable phones and computers with an interface 

operating according to the Wireless Application Protocol ~AP) 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 

15 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 perfonned 

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. 

20 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".", "O" and "#" are used for navigation between the three 

matrices, activation of the "." key causing a new alphabet to be displayed in the three 

25 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 4.910.697, 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 

5 selected with a sequence of two key activations. 

In US 5.008.847, a user interface of a CAO 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. 

10 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, 

15 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 O 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 

20 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 

25 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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SUMMARY OF THE INVENTION 

Although many attempts have been made to facilitate user selection of an input among a 

large number of alphanumeric characters and a large variety of functions on a small 

display screen with a limited set of display fields, there is still a need for an efficient user 

5 interface providing a well-arranged display of available selections that is easy to grasp 

and manage by a user. The user interface must be easy to operate after a short learning 

period, yet able to perform all the necessary single and combined d~ta entries which will 

be required in a modem communication equipment, such as phones with a WAP 

interface, a SMS interface, etc. Furthermore, there is a need for a user interface which 

10 trains the user during use, i.e. which does not require a separate learning facility in order 

to teach the user how to use the interface and become an expert user. 

According to a first aspect of the present invention these and other objects are fulfilled by 

a method of inputting data to an apparatus with an input device comprising a selector for 

selection of characters and having input actuators with associated fields containing first 

15 graphical symbols, at least one of the first graphical symbols indicating a first set of 

alphabetic characters in alphabetic order, the apparatus further comprising 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, the method comprising the steps of: 

20 actuation of an input actuator with an associated field containing a symbol indicating a first 

set of alphabetic characters in alphabetic order, and 

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, 

25 the steps being performed in such a way that a user is guided by the apparatus during 

selection of an alphabetic character, and in such a way that selection of a specific 

alphabetic character is sufficiently simple to allow a user to memorise the selection 

procedure. 
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According to a second aspect of the invention the above~mentioned and other objects are 

fulfiUed by an apparatus with an input device comprising a selector for selection of 

characters and having Input actuators with associated fields containing first graphical 

symbols, 

5 c h a r a ct e r i s e d in that 

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 

10 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 

15 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. 

For example, the selector may comprise a keyboard with keys constituting the input 

20 actuators. Further, the first graphical symbols may be printed on the respective keys. 

The user is preferably guided during selection of an alphabetic character by means of the 

display, preferably by displaying a small number of well-arranged symbols or characters 

on the display in such a way that it is easy to grasp which actuator should be actuated in 

order to eventually reach a desired character. On the other hand, the system is sufficiently 

25 simple that a skilled user can memorise the selection procedures for at least the 

characters which are most frequently used. This may, e.g., be achieved by providing an 

apparatus in which a small number of operations is needed in order to select each 
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character, the operations being easy to memorise. Such operations may, e.g., be a 

combination of a few strokes on a keyboard, a combination of a few actuations on a touch 

sensitive device, etc. 

The apparatus may further comprise a sound generator for generation of a specific sound 

5 upon actuation of a corresponding actuator to provide audio feedback to the user of the 

apparatus of the actual actuation. The sound generator may be a sound transducer, such 

as a loud speaker, a piezoelectric transducer, etc. The specific sound may be a specific 

tone, a sequence of specific tones, a specific chord, a sequence of-specific chords, etc., 

that is associated with actuation of a specific actuator, such as movement of a moving 

10 cursor in a specific direction as will be further described later. 

The controller may be adapted to control the symbol generator to display a second set of 

graphical symbols in the fields in response to actuation of an actuator wi1h 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 1he 

15 respective characters of the first set of alphabetic characters. 

As will be understood from the following discussion, these features permit an extremely 

simple and safe, yet very effective and advanced, operation of the user interface. 

It is an important advantage of the present invention that display of selectable symbols 

indicating a set of alphabetic characters in alphabetic order provides a clear indication of 

20 the options that will be available to the user upon activation of the symbol in question. 

Hereby very little support from the memory of the user is required. However, the 

operations needed in order to select a specific character is preferably easy to memorise 

for the skilled user. 

It is a further advantage of the present invention that it is possible to type any character 

25 which is immediately available from a conventional keyboard of a computer or typewriter. 

Furthermore, special characters, such as "c:e", "0", "a", "£", space, etc., as well as strings 

of characters, such as ". (space)" "carriage return, line feed", etc., may be selected just as 

easily as any other character. Thus, according to the present invention a smaller number 

of operations is needed in order to select a desired character, as compared to prior art 

30 methods. 
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The display screen may be any screen that is suitable for displaying alphanumeric 

characters and other symbols in an arrangement, such as a matrix arrangement. For 

example, the display screen may be a LCD screen, a CRT, a plasma screen, a TFT 

screen, etc., and further the screen may be touch sensitive. 

5 The graphical symbols may be alphanumeric characters, Greek characters, Cyrillic 

characters, Japanese characters, Chinese characters, mathematical symbols and 

operators, Icons, etc. Further, the graphical symbols may be constituted by any sequence 

of such characters and combinations of such characters, e.g. "a-g", "h-n", "o-u", etc. 

A selectable graphical symbol may be displayed in a distinct field that may be graphically 

10 distinguished from its surroundings by means of, e.g., a boundary, a background colour, a 

background pattern, etc., or any combination of such graphical distinguishing features. 

The selector may comprise a touch sensitive device, such as a touch sensitive screen, in 

which case a specific directional movement on said touch sensitive device by a tactile 

pointing means corresponds to selection of a specific actuator. 

15 The tactile pointing means may be a pen or a stylus, or it may simply be a finger. In this 

embodiment a character may be selected by a couple of simple strokes, preferably by 

drawing a few substantially linear segments on the touch sensitive device. 

The apparatus may be a hand held apparatus, such as a portable phone or computer, in 

which case the touch sensitive device may be positioned on a surface of the apparatus 

20 being opposite the surface exhibiting the display. In case the apparatus is a portable 

phone, the touch sensitive device may positioned on the back side of the phone, i.e. the 

side opposite to the side where the display and the keys are positioned. Thus, a user may 

easily select characters to be displayed on the display while holding the phone in his/her 

hand, using a finger of the hand holding the phone, while at the same time viewing the 

25 display. This applies in a similar way to other hand held apparatuses. 

Alternatively, the selector may comprise a number of keys corresponding to the actuators, 

in which case actuation of a specific key corresponds to actuation of the corresponding 

actuator, and said keys are positioned on a surface of the apparatus being opposite the 

surface exhibiting the display. The remarks set forth above apply equally in this case. 
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One or more of the second symbols 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. 

5 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 "0-U" (upper case). 

Preferably the second symbol "0-U" is positioned at the same relative position in the 

matrix arrangement as the first symbol "o-u" for further ease of operation. 

1 O 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 

15 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 

20 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 

25 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 

30 display screen, a cursor controller for manually controlling the position of the cursor on the 
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display saeen, 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 

5 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 

10 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 

15 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 

20 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 

25 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 

30 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, deaeasing 

the pressure, or completely removing the pressure, the click actuator being constituted by 
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the area of the touch sensitive plate receiving the increased/decreased/removed 

pressure. Thus, each of the displayed f>etds 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. 

5 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 mabix of fields containing symbols, when a new image of fields with 

10 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 f>eld 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 

15 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 clesirably 

is not selected, another symbol may be selected by moving the cursor outside a polygon, 

20 e.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. 

25 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 

30 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 d ick 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 

5 purpose, such as display of a string of previously selected characters that have been input 

to the apparatus, untfl 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 

10 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 alternating 

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. 

15 The cursor controller may comprise a key for movement of the cursor one step in a 

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 

20 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 

25 might be easier to accomplish 'expert skills' using this embodiment. AJtematively, 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 symbol 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 

30 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 symbols are allocated to the Input actuators as for example 

displayed on the display screen. The apparatus may comprise an input actuator for re-
5 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 setections without inputting data to the apparatus. 

Likewise, at least three consecutive actuations of one of the input actuators with 

~ssociated fields containing first graphical symbols may result in re-allocation of the fields 

10 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 browse through the 

layers of selections and abandon previous selections without inputting data to the 

apparatus. 

15 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 

20 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. 

25 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, spacen, for selection by 

30 actuation of the corresponding actuator. 
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Further, a field may contain a string of control characters, such as "carriage return, 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 

5 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 

10 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 

15 actuator may further be provided with an associated field containing a symbol of a cursor 

control character for controlling the positiooing 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 

20 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 

25 should be possible to write the letters B, a, 6, and o directly. Similarly, if the user is 

Danish, it should be possible to write the letters cs, " · and a 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 

30 may enter words and numbers by drawing s imple graphical signs on the touch sensitive 

device In a simple handwriting way. This will enable the user to quickly learn how to enter 
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specific symbols without referring to the displayed symbols whereby an extremely efficient 

and easy to learn 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 

5 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 

10 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 equipmen~ 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 

15 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 

impainnent. 

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 

20 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 team 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 

25 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 implemented in cuneiform or using a dot for the 

30 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 

5 symbols in an arrangement on the d isplay screen 

c h a r a ct e r i s e d in that 

the display is positioned on a firsf surface of the apparatus, ahd 

the selector is positioned on a second surface of the apparatus, said second surface 

being arranged opposite said first surface. 

10 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. 

15 In ordinary small electronic devices, such as mobile phones, WAf' 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. AJtematively, the 

20 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. Alternatively, the 

display and/or the selector may be made larger without increasing the overall size of the 

25 apparatus. 

It 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 

5 'bacl< surfaoe' of the apparatus while looking at the display positioned on the 'front surface' 

of the apparatus. 

The display preferably shows ttie selection possibilities to tlie 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. 

10 A cursor may be displayed on the display, said cursor jndicating 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 

15 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 

20 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 

I 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 

25 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, 

5 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 

10 the present invention. The input device 1 O 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 60. It has been found 

that a 3 by 3 matrix arrangement provides a dear display of options that is well-suited for 

the display screen of a portable or mobile phone. Each of the selectable graphical 

15 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 1 O 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 

20 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 

25 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 1 O 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 

5 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 prese·nt example, a symbol 70 may 

be selected by moving the cursor outside the boundaries of an octagon surrounding the 

10 present field before the said selection is enabled. Hereby, especially selection of fields 

positioned at the comers 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, cru, w-0, a-g. The second 

set of graphical symbols displayed in response to the selection of one of these symbols 

15 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 

20 keyboard with addition of the three national characters •ee", .,.,.., 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 ()..9, and 

25 various other keyboard symbols, such as".",",",";", space, etc. The eight second display 

images 11 Q..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 corresponding 

symbols 70 in display image 100 as indicated by the corresponding lines connecting 

display image 100 and respective second display images 11 Q..180. The eight second 

30 display images 110-180 contain the respective second sets of graphical symbols to be 
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displayed in response to a selection of the corresponding symbol from the first set of 

symbols 100. 

For example, if the symbol "h-n" is selected, the second image 110 immediately above 

and to the left of the centre image 100 will be displayed, wherein each of the characters h, 

5 i, j, k, I, m, and n is displayed in a separate field for individual selection. When the new 

image 110 is displayed, the cursor is automatically repositioned to the centre of the 

image, i.e. in this example the cursor is re-positioned at "h". If it is desired to select the 

letter "j", the cursor is moved down to 'T' and the symbol "f' is selected, e.g., simply by

stop touching the plate as previously described. 

10 It should be noted that each of the second sets of graphical symbols displayed in second 

display images 110, 120, 130, and 180 contains a symbol that is a case shifted version of 

the first set of alphabetic characters of the selected first symbol. For example in second 

display image 110, one of the displayed fields contains a symbol "H-N" for selection of the 

previously selected characters in upper case. The symbol "H-N" is positioned at the same 

15 relative position in the displayed image as the previously selected symbol "h-n" so that the 

upper case characters can be selected by continuing the movement of the cursor in the 

same direction as the previous direction of cursor movement that lead to the actual 

symbol selection. Thus, to select capital "J", the cursor is moved from its centre position in 

image 100 "north-wesr• to the symbol "h-n" and the symbol Mh-n° is selected. In the new 

20 second displayed image 110, the cursor is moved further "north-west" to the symbol "H-N" 

that is selected, and in the third display image 190, the cursor is moved "south-west" to 

the symbol "J" that is selected. 

In a first mode of operation, the start-up image 100 is displayed with the cursor 

automatically re-positioned at the centre of the start-up image 100 ready for selection of 

25 the next desired character upon selection of an individual character, such as "A","=","£", 

etc., or the selection of a combination of characters, such as •. (space)" 162, or", (space)9 

164. 

It should be noted that a previously displayed image may be displayed again by moving 

the cursor in the opposite direction of the previous cursor movement. For example in 

30 second display image 110, moving the cursor from its centre position at the symbol "hn to 

the north-west symbol "H-N" and selecting this symbol results in the display of third 
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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 selecUon without performing 

a selection. Similarly. if the input actuators are constituted by keyboard keys, a previously 

5 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 

10 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 seledion 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 

15 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 

20 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 

25 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, 

30 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 

5 until the desired edit cursor position is obtained by sequential selections of the appropriate 

arrow symbols 222, 224, 226, 228 and the apparatus returns to the first mode upon 

selection of the symbol 76 and the start-up image 100 is displayed. 

· 1n 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 

10 cursor one step to the "east", "south- easf', "south", "south-west", "wesf', "north-wesr. 

"north", and "nortfl.easf' 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 

15 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 

20 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 

25 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, 

206, 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, 

30 220, and 230. Upon initiation of the apparatus, frame 220 is displayed on the display of 
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the apparatus. Activation of mode key 205 toggles the display between frame 220 and 

230, and activation of mode key 207 toggles the display between frame 210 and actual 

frame 220 or 230. 

VVhen frame 210 is displayed, one of the digits 1-9 may be selected by pressing the 

5 corresponding one of the selector keys 202. Pressing key 206 results in selection of digit 

0. 

· VVhen frame 220 or 230 is displayed, key 206 acts as a space key. 

The possible character selections when frame 220 is displayed are illustrated in Rg. 4b , 

frames 221-229. For example, if key "5jkr Is pressed, frame 225 is displayed and thus, 

10 pressing key "6mno~ leads to selection of the character")". 

It should be noted that control characters are included in the set of selectable characters, 

e.g. pressing key "5jkl" twice when frame 220, or 230, is displayed results in selection of 

control characters "carriage return" and "line feed". 

It is also possible to select a string of characters. For example, pressing key "8tuv" twice 

15 when frame 220 is displayed results in selection of a character string consisting of •. •, 

"space", and "upper case". This string is intended for selection at the end of a sentence 

since a"." is often followed by a space and the first letter of the next sentence starts with a 

capital character. 

The possible character selections when frame 230 is displayed are illustrated in the lower 

20 part of Fig. 4 in frames 231-239. For example, if key "2abc• is pressed, frame 232 is 

displayed and thus, pressing key "3der leads to selection of the character "C". 
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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, 

c h a r a ct e r i s e d in that 

5 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. 

10 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 

15 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. 

20 3. An apparatus according to claim 1 or 2, wherein the selector comprises a keyboard with 

keys constituting the input actuators. 

4. An apparatus according 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 

5 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 

1 0 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 

15 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. 

20 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 

25 associated 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, ~erein the second symbol is displayed at the 

same relative position in the arrangement as the selected first symbol. 

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

3 by 3 matrix. 

5 14. An apparatus according to any of claims 5:13 as dependant on claims 2 or 3, wherein 

the arrangement of displayed symbols corresponds 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 

10 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. 

15 17. An apparatus according to claim 16, ~erein 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 

20 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 fiekf of the arrangement. 

20. An apparatus according to any of the preceding claims, further comprising a sound 

25 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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21. An apparatus according to any of claims 16-20, wherein the cursor controller 

comprises a key for movement of the cursor one step in a specific direction in the matrix 

arrangement. 

22. An apparatus according to claim 21, wherein the key has a plurality of pressure 

5 sensitive regions for indMdual selection of the desired direction of cursor movement. 

23. An apparatus according to claim 21 or 22, further comprising 8 separate logic keys for 

moving the cursor one step to the "east", "south- east", "south'', "south-wesf', ''West'', 

"north-west", "north", and "north-ease respectively in the matrix arrangement. 

24. An apparatus according to any of claims 15-23, wherein the moveable cursor, 

10 immediately upon selection of a symbol, is repositioned at a centre of the arrangement of 

the displayed set of symbols. 

25. An apparatus according to any of claims 15-23, wherein the moveable cursor, 

immediately upon selection of a symbol, is maintained at the same relative position in the 

arrangement of the displayed set of graphical symbols as the position of the selected 

15 symbol in the arrangement of the previously displayed set of symbols. 

26. An apparatus according to any of the preceding claims, further comprising an input 

actuator for re-allocating the fields containing the first graphical symbols to the respective 

input actuators. 

27. An apparatus according to any of the preceding claims, wherein at least three 

20 consecutive actuations of one of the input actuators with associated fields containing first 

graphical symbols results in re-allocation of the fields containing the first graphical 

symbols to the respective input actuators. 

28. An apparatus according to any of the preceding claims, wherein selection of an 

individual character results in re-allocation of the fields containing the first graphical 

25 symbols to the respective input actuators. 
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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 ae<X>l'ding to any of the preceding claims, further comprising an input 

5 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. 

10 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 selected characters 

are appended successively in a string of characters that are input to the apparatus. 

15 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 

20 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 

25 positioning of the edit cursor in the string of selected characters by actuation of the input 

actuator. 
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39. An apparatus according to claim 37 or 38, the input device of the apparatus 

comprising a pointing device, wherein the edit cursor is directly controlled by the pointing 

device. 

40. An apparatus according to any of the preceding claims that is adapted for use in a 

5 telephone. 

41. An apparatus according to any of the preceding claims that is adapted for use in a 

remote controller. 

42. An apparatus according to any of the preceding claims that is adapted for use in a 

remote controller for video equipment 

10 43. An apparatus according to any of the preceding claims that is adapted for use in a 

WAP device or any kind of computer or microcomputer. 

44. A method of inputting data to an apparatus with an input device comprising a selector 

for selection of characters and having input actuators with associated fields containing 

first graphical symbols, at least one of the first graphical symbols indicating a first set of 

15 alphabetic characters in alphabetic order, the apparatus further comprising 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, the method comprising the steps of: 

actuation of an input actuator with an associated field containing a symbol indicating a first 

20 set of alphabetic characters in alphabetic order, and 

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, 

the steps being performed in such a way that a user is guided by the apparatus during 

25 selection of an alphabetic character, and in such a way that selection of a specific 

alphabetic character is sufficiently simple to allow a user to memorise the selection 

procedure. 
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45. A method according to claim 44, further comprising a sound generator for generation 

of a specific sound upon actuation of a corresponding actuator. 

46. A method according to claim 44 or 45, wherein the selector comprises a keyboard with 

keys constitut!ng the input actuators. 

5 47. A method according to claim 46, wherein the first graphical symbols are printed on the 

respective keys. 

48. A method according to any of claims 44-47, further comprising the steps of 

displaying the fields containing the first set of graphical symbols in an arrangement on the 

display screen, 

10 displaying 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. 

15 49. A method according to claim 48, wherein the fields containing the first set of graphical 

symbols are displayed upon actuation of a specific actuator. 

50. A method according to claim 48 or 49, wherein at least one second symbol of the 

second set of symbols indicates a second set of alphabetic characters in alphabetic order 

and further comprising the step of displaying graphical symbols in the fields corresponding 

20 to the respective characters of the second set of alphabetic characters in response to 

actuation of the actuator with the associated field containing the at least one second 

symbol. 

51. A method according to claim 50, wherein the second set of alphabetic characters is a 

case shifted version of the first set of alphabetic characters of the selected first symbol. 

25 52. A method according to claim 51, wherein the second symbol is displayed at the same 

relative position in the arrangement as the selected first symbol. 
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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 arrangement of the 

5 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 upon selection result in display 

10 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. 

15 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. 

20 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 

25 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. 

MSFT EX. 1008 
Page 154 of 670



WOOl/14996 PCT/DKOl/00~01 

30 

63. A method according to any of claims 55-62, further comprising the step of 

repositioning the moveable cursor, immediately upon selection of a symbol, at a centre of 

the arrangement of the displayed set of symbols. 

64. A method according to any of claims 55-62, further comprising the step of maintaining 

5 the moveable cursor, immediately upon selection of a symbol, 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. 

65. A method according to any of claims 44-64, further comprising the step of re-allocating 

the fields containing the first graphical symbols to the respective input actuators upon 

10 actuation of a specific input actuator. 

66. A method according to any of claims 44-65, further comprising the step of re-allocation 

of the fields containing the first graphical symbols to the respective input actuators upon 

three consecutive actuations of one of the input actuators with associated fields 

containing first graphical symbols. 

15 67. A method according to any of claims 44-66, further comprising the step of re-allocation 

of the fields containing the first graphical symbols to the respective input actuators upon 

selection of an individual character. 

68. A method according to any of claims 44-67, wherein at least one of the fields 

containing graphical symbols and associated with respective input actuators remain 

20 unchanged upon activation of a specific input actuator. 

69. A method according to any of claims 44-68, further comprising the step of switching 

between a first graphical symbol and a second graphical symbol in a field upon actuation 

of a input actuator. 

70. A method according to any of claims 44-69, further comprising the step of displaying a 

25 field containing a string of characters for selection. 

71. A method according to any of claims 44-70, further comprising the step of displaying a 

field containing a string of control characters for selection. 

MSFT EX. 1008 
Page 155 of 670



WOOl/14996 PCT/DKOl/00501 

31 

72. A method according to any of claims 44-71, further comprising the step of appending 

selected characters successively in a string of characters that are input to the apparatus. 

73. A method according to claim 72 as dependant on any of claims 48-71, further 

comprising the step of displaying the string of selected characters on the display. 

5 74. A method according to claim 73, wherein the string is displayed upon selection of a 

character. 

75. A method according to claim 73 or 74, wherein the display may alternate between 

displaying the string of selected characters and the fields containing graphical symbols. 

76. A method according to any of claims 73-75, further comprising the step of displaying 

10 an edit cursor within the string of selected characters. 

77. A method according to claim 76, further comprising the step of displaying a field 

containing a symbol of a cursor control character for controlling the positioning of the edit 

cursor in the string of selected characters. 

78. An apparatus with an input device comprising a selector for selection of characters 

15 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 

c h a r a c t e r i s a d in that 

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

20 the selector is positioned on a second surface of the apparatus, said second surface 

being arranged opposite said first surface. 

79. An apparatus according to claim 78, wherein the selector comprises a touch sensitive 

device. 
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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. 

5 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 

10 phone. 

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

controller. 
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