;./01e3ei [1 TTULX. Y2 [6] T[% 0 8 AUG 2002 METHOD AND APPARATUS FOR
PROVI DI NG CONFI D CUSTOM ZATI ON OF ADAPTI VE USER- | NPUT
FTLTRATI ON BACK | N\VENTI ON 1. Techni cal Field: TBGB mgﬁmoz

invention rel ates tasassiret hod and apparatus for data processi ng.
Specifically, the nethod involves creation of user-input data in a

gr aphi cal user i “\mﬁm\m& conputer system ' 2. Description of Related
Art: G aphical ug\“\m\\\ s, or "GUI's" as they are often designated,
are an increasingly Ggg®wpn and popul ar feature of conputers, especially

personal conputers (PC s). One of the many advantages of such GUI's is that
they allow a user to enter conmands by sel ecting and nmani pul ati ng graphi cal

di spl ay el emenyeraepcANDSAPeRRATUShFORIPROVYDING! CONFIGORABIGGIYC @3 CUl ' s
significantly reduce the anmount of information that a user nust recall in

order to use a corffIARIMEAATEAN \QF \ADART IVE JISER-BIPYR FEERAREPNasi ng
popul arity of GUI's, a variety of different neans for using and navigating
t hrough various applications have been devel oped. Various nmethods currently
exist for allowing a user to control aspects of pointing device operation.
For exanple, the Mcrosoft Wndows interface enables a user to access a
mouse di al og box whereby t héBAGKGRQAUND QF JEHE INVENPLRN 2002 2 the tracking
speed, which refers to the speed at which the nouse pointer nbves across

t he display, and double click speed, which refers to the rate at which

W ndows recogni aeerialHiiesGldics of a nouse button. One feature of the
nouse that is not controllable using the Wndows GUI is an adaptive
responsi veness of Tiige puiesant diigptenteicdron zeld sy ayt@eva cemebhaduseand

novenent. Such a feature would b Lally efd £ in c s where the
user is a sma‘?lHpa‘l:‘cnr%ﬁ“l%l%d's ofoﬁnél%g%e%rgég%%ﬁ?gﬁeit eerélo 1%%##& y%ﬁ%af"ﬁygﬁ ve

t he manual dediverliies necessbsy 6 cebrrahpatnolsse am i hgrapbiokilngsdevi ce
accurately, and hence, the position of the pointer on the display. There
are also a set"GFEIREHN i ICERHRT "S- She regul ar operation of a

poi nting device difficult and possibly inpossible, such as trenbling
hands/fingers. As our popul ation grows ol der and becones increasingly
dependent on ZofRaariptidn vHiiRdladwdRrthore of an i ssue.

Graphical user interfaces, or “GUI’'s” as they are
often designated, are an increasingly common and popular
feature of computers, especially personal computers (PC’s).
One of the many advantages of such GUI’'s is that they allow
a user to enter commands by selecting and manipulating
graphical display elements, such as icons, through a
variety of input devices. GUI’s significantly reduce the
amount of information that a user must recall in order to
use a computer effectively. As a result of the ever-
increasing popularity of GUI’s, a variety of different
means for using and navigating through various applications
have been developed.

Various methods currently exist for allowing a user
to control aspects of pointing device operation. For
example, the Microsoft Windows interface enables a user

to access a mouse dialog box whereby the user can adjust



0 8 AUG 2002 3 The probl ens associated with using pointing devices can be
br oadened by recogni zing that simlar problens my be associated w th input
devices in general. For exanple, if a person generally speaks g gm
stutter, the input voice patterns nay be poorly recognized foJTEE ﬂﬁkZ@az
by a voice recognition system In another case, the person's stutter may
make voice annotations inpractical. In these cases, a person may be unable
to effectively use certain aspects of thezcomputer system w t hout extensive
efforts to custom ze the conputer systemso that it is adapted to the
personal characteristics of the user. E a 8 AUG 2fl1 02 4 SUMVARY OF THE

| NVENTI ON The present invention provides a user with an ability to
configure a fiild erradciaor dpeged 0 whigerrsfges sonathe hspaed eat sthish for
user-input data generated by an input device. Mreover, in aﬂgrefﬁrred

i npl ement at i e MOUIRIRATUART CHRAFLTIRFTRT P ard Pt kbl 0% ¢RUPhE ~user
through the Uses of <h&dte! o Zaf 3 V& I fRUt DEOT A4 Gy THE GHsLGYLZed
f1'le may

adaptive input pro e stored on a network or wthin a smart card so
t hat the custwstaoed =8 amilels- @l kclat ceb sa bheusddnut ben usedneeflaatesd he

f ticul | i ent kst at i [ dj stributed d [
i ronment o StAnATeH et 1 T TRpabNe BT LUEP 1S 21T S UGt BAPOBHS o

adaptive i nputuprod ide addpri $e Vi £ SaPPPd Se 9§ @tﬂeﬂ@éiﬁﬂgihﬂebmh connect ed
and st and-al one node. 0 8 AUG 2f1 02 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

The novel feadigrbayrd i@V ¢hipbaY cde%ice ©P MPese nvevenentar eSyeh forth
in the append q The in L oM, 4 ey, e a
preferred m)dg %‘Tc&lﬁ%ren?o?lu@t %rg%g‘%%%%]}%%?%{ll%fgg%\%%t age‘gg?%gregé?ewitlhle best
be under st oodudyr rief ex esre®l T ochihied f ot | awi opddet pérsdndeset theroofofvham
illustrative enbodi nent. when read in conjunction with the acconpanying
dr awi ngs, whet¥Hcally have the manual dexterity necessary to control

a mouse or other pointing device accurately, and hence,

the position of the pointer on the display. There are

also a set of disabilities that make the regular

operation of a pointing device difficult and possibly

impossible, such as trembling hands/fingers. As our

population grows older and becomes increasingly dependent

on computers, this will become more of an issue.



Figure 1 depicts a pictorial representation of a distributed data

processi ng systemin which the present invention nay be inplengnted: Figure
2 is a block diagram depicting a data processing system, whi cpﬁrﬂaﬂg@ Zpgz
i npl enented as a server in a distributed data processing system - Figu 3
is a block diagramillustrating a general data processing systemin which
the present invention may be inplenented: Figure 4 is a block diagram

depi cting software conponents or nodul es_that may be found in a data
processi ng systemthat inplenents the prgsent invention; Figure 5is a

fl omchart depicting a process for custom zation, auto-configuration, and
storage of a custom zed adaptive input profile; Figures 6A-6F depict

exenpl ary graphical user interface wi ndows, in which a data processing

system may 0 8 TS POU2 ih Al e it 45 4Te RN GIRO (AP Bke@RRt e an
aut oconfi gurat| i A A r i i i 70, i i

profile; Fi gcgatrde%6@%#&%%%cgtb%%§ndp%lyﬁg}€p I calcgquser ?%ﬁéég@é&m{?n OWs in
whi ch a userbareyssucisyedotitidentpidty devirederiancgeriaral. hahsedness
parameter setti na to be stored in custom zed adaptive input profile;, Figure

6K depicts £%3 rtf fHrPer Yhere it ho PRIF Kithi tH 1 Hrefereite Fof a

Cust om zod BTVt A DY dRR L e S ARl TRb Tt ng o

process of uztrsgpm kysa o zeel wdxmnveiommysewf i | Bntandtheercaser i nput

dat a. 0 %ﬁ%lﬁé%é%gu% stutter may make voice annotations
impractical.

In these cases, a person may be unable to
effectively use certain aspects of the computer system
without extensive efforts to customize the computer
system so that it is adapted to the personal

characteristics of the user.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Wth reference now to the
figures, Figure 1 depicts a pictorial representation of a distributed data
processi ng systemin which the present invention may be inple t

Di stributed data processing system 100 is a network of corrputg;a& ﬁgjm
the present invention may be inplenmented. Distributed data processing
system | 00 contains a network 102, which is the nmediumused to provide
comuni cations |inks between various devices and conputers connected
together within distributed data processidang system 100. Network 102 may

i ncl ude permanent connections, such as wire or fiber optic cables, or
tenporary connections made through tel ephone connections. In the depicted
exanple, a server 104 is connected to network 102 along with storage unit
106. In addition, clients 108, 110, and 112 al so are connected to a network
t '- 102. These clients 108, 110, and 112 ngf be. for exanple, personal
conputers or network conputer%qMMQﬁxpﬁﬁpEE%s $ ¥gNappIication, a network
conputer is any conputer, coupled to a network, which receives a program or
ot her application from another conputer coupled to the network. In the
depi ct ed exanpl e, Teer peeséfd pnoentisndatrayigdesha assdootith lags,amipertag i ng
systenlinageﬁ, and ap Iicatiqps to clients 108-112. Cients 108, 110, and
112 are cliehPs GPEEVS 2041 Hr S ri BRCOFURGa pPofesiffRg Sy RERAD may

i ncl ude addi EhQBthé@ﬁ&EEés,Ckb9”5§eraﬂﬁip9¥:h@étéie?éﬁéﬁaﬂ@& BHhow. i dgud he
depicted exanple, distributed data 0 8 A U G 2fT02 processing system 100
is the Interdevigeth néfewgkvan? rispr eseRrehgracdor ond elrerbdtben | omhef

net wor ks and, th eI | P, sui f_,prot S c icate
w th one ano%ﬁgﬁwl%gg‘he%’aeg??t%?l?'ﬁg% ntaerfenek)%lrgaa Sac gghe ‘t() eh?g%%gpeed
dat a communi c¢htbaghl ithes Jed WeEn amegud t amickesd oadAps i veodmpier SHrafdilse st i ng
-of thousands_ of connetcigg, over nnent , educaﬁifnal, and ot her cquuter

" systens that 'PEUCHSERNE 28 & ingute ekt Lei BeYi BEt sfoFada on a
processi ng syataBrk0Qal qorimy be kpphemesd d 88 aHuTbehcOf otk el £8d
types of networks, such as for exanfle, an intranet, a |local area network
(LAN), or a RRH#amgtezsnaraorkC¢yaiNyle Mhpn &k usemreanddegsthn examfe,
and not as an elileqbur ali 144U LAk a8 L8EathenPrACEsSes. O die Prases!
invention. .deferring to Figure 2, a Foc lagram depicts a data

processi ng spsbemssiwhioc henmayrdrend mpl egemtethcas loserdevicsuchpad lseroer 104
in Figure 1,ukgl§%%%rd%nce %o t he prggegt invent'tonr ga%a pr9c§s$é99 system
200 may be a synnetrﬁc nﬁPF|8W658958 E kﬁf %9@? 1 Rt %fn% a pruraftty of
processors 2@2pabde204r copeeatetigt 0i sy doem besnRdbted barnastaedyalansi ngl e
processor system nmay be enpl oyed. Al so connected to system bus 206 is
menory cont r 8PE&r/ cache 208, which provides an interface to | ocal nenory
209. 1/0 bus bridge 210 is connected to system bus 206 and provi des an
interface to 1/0 bus 212. Menory controller/cache 208 and I/0 bus bridge
+210 may be integrated as depicted. Peripheral conponent interconnect (PCl)
bus bridge 214 connected to I/O bus 212 provides an interface to PCl |oca

0 8 A~ G 2-702 9 bus 216. A nunmber of nodens 218-220 nay be connected to
PCl bus 216. Typical PCl bus inplenmentations will support four PCT
expansion slots or add-in connectors. Comunications |inks to network
conputers 108-112 in Figure 1 may be provi ded through nodem 218 and network
adapter 220 connected to PCl |ocal bus 216 through add-in boards.

Addi tional PCl bus bridges 222 and 224 provide interfaces for additional

PCl buses 226 and 228, from which additional nodens or network adapters may
be supported. In this manner, server 200 allows connections to nmultiple
network computers. A nenory-nmapped graphics adapter 230 and hard di sk 232
may al so be connected to I/0 bus 212, as depicted either directly or
indirectly. Those of ordinary skill in the art will appreciate that the

har dware depicted in Figure 2 may vary. For exanple, other periphera

devi ces, such as optical disk drive and the like, also may be used in
addition or in place of the hardware depicted. The depicted exanple is not
meant to inply architectural limtations with respect to the present

i nvention. The data processing systemdepicted in Figure 2 may be, for
exanpl e, an I BM RI SC/ System 6000 system a product of International

Busi ness Machi nes Corporation in Arnonk, New York, running the Advanced
Interactive Executive (Al X) operating system Wth reference now to Figure
3, a block diagramillustrates a data processing systemin which the
present invention nay be inplenmented. Data processing system 300 is an
exanple of a client conputer. Data processing system



0 8 AU G Q002 ,0 300 enpl oys a peripheral conmponent interconnect (PCl)

| ocal bus architecture. Although the depicted exanple enploys a PCl bus,

ot her bus architectures such as Mcro Channel and | SA may be .
Processor 302 and main nenory 304 are connected to PCl | ocal Eﬁ?jﬁg(i 2002
t hrough PCl bridge 308. PCI bridge 308 al so may include an integrated
menory controller and cache nmenory for processor 302. Additional
connections to PCl |ocal bus 306 may be nade through direct conponent

i nterconnection or through add-in boards5 In the depicted exanpl e, |ocal
area network (LAN) adapter 310, SCSI host bus adapter 312, and expansion
bus interface 314 are connected to PCl |ocal bus 306 by direct conponent
connection. In contrast, audio adapter 316, graphics adapter 318, and snart
card adapter 319 are connected to PCl |ocal bus 306 by add-in boards
inserted into expansion slots. Expansion bus interface 314 provides a
connection for a keyboard and nouse adapter 320, nbdem 322, and additi onal
menory 324. SCSI host buBRAEEZPDESCRIPTHOVYOHcTHE DRAWINGESon for hard di sk
drive 326, tape drive 328, and ¢ CD-ROM drive 330 in the depicted exanple.
Typical PCl |ocal bus inplementations will support 'three or four PCl
expansi on sl ots ofnaddidylb CORREELOES: KR Ao PEQCRIH NI HASIAM B08ccophd be
connected through graphics adapter 318 to a conputer display (not shown)
and through énuentiand ampiset 3forth drsnbhe cprerdedercl@iss showiie An
operating sy mruns o cessor 302 and_is.used tq coordinat d

provi de cont ?L}c’)ll‘e’eg *vdr ilgﬁgigo 8H8X?§'V\na?hlwﬁi&ata§ pargjcreess rrﬁge(gyrg?(g% %60 in
Figure 3. Thesepefatithgrsybijeativgsband edragteigald ytimedd Bblwibpepastng

0 8 AU G "r002 sxstenlsuch as OS/2, which is available fromlnterpational
Busi ness MachPnedle8Fpbradi diy 'meserencs ater afilfarkObtovHRer ndeFdhhed
Busi ness MacRiBes;GRhBAr alé 0dn AN 10R1aGH 1Qfd eBhBERMRATAVIRAY 6L guch
as Java''' may run'in conjunction wth the operating system and provi des
cal I s to t hecopérnacriagnsystbntheoacdampanpiogr dmewéngspphibeariions executi ng
on data processing system 300. "Java" is a trademark of Sun M crosystens,
Inc. Instructions for the operating system the object-oriented operating
system and appl i Faguees Dr dapdgransaarei domat £ areptayagestdew ces, such
as hard disk drive 326, and may be | oaded into nmajn nenory 304 for
execution by 9prsdddeBota Rrecesatpaf SysHicHary” sKPELY f-ithePBEESR| |
appreci at e thatehlte chandyare iifphkkfdheed;my vary depending on the

i npl enentation. Qther internal hardware oryferipheral devi ces, such as

flash ROM (or equFd@MEst Ronvid atd | ©lesior Piarragpt | QP16 5kI drfved@hAd t he

i ke, may be [ ddi L.l t [ l ace. dwar Leted in
Figure 3. A g?%%ﬁgqﬁﬁogggggg'ogh?ES @?gsg%tl@%%%ﬂgpgganﬁg gegggg%%e nto a
.. mul ti proeesdet rdiud epr dad¢ss prgcepstiam sketesxanpl e, data processing
.system 300, if optj.onally, configured.as. a network. computer, may not include
"5 “host bus adapiaree 3 P & e (O i BT A a5, 98fe ed row
330, as not edaly e de®s iwid syidiendald ethildhe B8 ids&hgui gventesnt nag
optional inclusion. In that case, the conmputer, to be properly called a
client conput®r IMRISmEnt@dide sone type of network communication interface,
such as LAN adapt 43 340 41042 $38c106b0% ki ke At anpldior. anpl e, data
processi ng system 300 nay be a stand-al one 0 g AlJ 2002 12 system
configured t@cddieottablos widdudiets redlayi mgyoives dimeintdypgen of dedtanor k

conmmuni cation_interf.ace, et her or .not. dat rocessin stem 300 .
conprises soig A5 89 ﬁé’%k%@@%nﬁmp Eme&%$ fparcees'%r% YU
exanpl e, data progagfiirdd 55Ys emMAMNJmRY-theled iRarisenal fIdtdsad Assi st ant
(PDA) device which is configured with ROM and/or flash ROMin order to
provi de non- Véd1sdtaniie ateraoy,y Fudro-stoarilog regdicdti b ai@mde |@% and/ or

user - gener at ..The i.cted | e d.n Figure 3 and above-descri bed
exanpl es are négﬂﬁg%%‘ikﬁégﬁﬁﬂQF éfﬁﬁﬁqqéﬁﬁﬁ%%éElinitations W th respect to
the present inventFiagfurdserdzmder daysisas fenisiersy encapinieal digéiculty while
usi ng input devices. Such users would include novices, individuals with
poor fi ne- notidg-amhatentindmms oin Whiditviad fa s RIS A SEDRRMMtTBYs or
synptons that cause involuntary trenors or notion that would be transl ated
to nmovenent of the pointing device using the ordinary settings for control.
The present invention provides these classes of users with an easy net hod
of



t custom zing a conputer systeml s adaptive filtering properties that are
used during the acquisition of input data froman input device. In order to
provide this capability, the present invention analyzes a usgpse\w@im&ed
input data in order to create a custom zed adaptive input pr I r

user. In so doing, the present invention masks the difficulties that a user
woul d encounter in setting paraneters using prior art nethods. Use of the
present invention would provide several aglvantages, including reduction of
errors in Q 8 AU G 200Z 13 input, increased usability and user
satisfaction wth computer systemuse, individually custom zable settings
for individual users of the sanme hardware, and adaptability of the conputer
systemto ch Ln_.t SEr; Si .cogndjt] behayj.pf. Wth
reference noaP9§§EFgﬁrQ§i? gggﬁogﬁgd%ggééﬁgdg%i%%gcgé t&gréhgénponents or
nodul es t hat coayiberéoiod ubhitlhte poeocessfhgusysgea 806tbmiceyl enent the
present invention, The conponents shown in Figure 4 are neant to be

exenpl ary onP§2BREVENSBPHEnBEChe GEed to linmit the functionality of
adaptive input f'b&gﬁrééosete§Uééeﬂb%eexaﬁamgkyegkagﬂﬁcanoﬁsbe 470.
Operating system 400 provi des access to system hardware and resources

t hrough appl ionderdacprwegndowsnigni whichasesséAPhay) orAmagPhosudteas ifgput
event handl er 420 night transfeﬁ i ggt dat a fron%a useE throggh oper ating
System 400 8 RRCSBBENCA: FOR or NABPFPaRerRaPaERNEEES PEUFALAI U8 PRo user

i nput. An akabSéb'QH,cﬁHEBm@%eépHBbﬁﬁive”iﬂ%@t pheripepcesses the user
data to acconplish user tasks and nmay present the user data to a user

't hrough a graphi cEiguser 6Kngepiate. aAfpPreharsnfaroacgensrpdnmetbas or

met hods in th . of i n dLe ' r recei .t he user
i nput dat a. ﬁp@gkggeﬁtgﬁgﬁ ?égcézgggr%vﬁﬁéégghgﬁghggéeegtggf ﬁé?éhg

i nterface betiseedeapplfied}i oardffedndahbeskoweldeval castbwaredi nt erface
provi ded by device drivers 430A-430C. In this manner, application 410

recei ves i npAEeBit¥Cor"REEsRYREILEF PRPUt events after input processing
within operating syghee 409s & gnblichart dabackhagesshbRrocEBY BE us@nd AU G
2002 14 perfornmed on the user input within operating system 400 before
appl i cati on 21Qusgeriizes edepts¥e input sardilenpot févEstr hgedl énpazo

provi des inp§§ %yents by receiving either raw i nput data from device
drivers 430A 6 ‘or filtered or massaged i nput data from adaptive input
filter 440. Device drivers.430A-430C provide a | ow1level software interface
bet ween the hardware of data processing system 300 and t he hardware
represented by t__ input devices 431A-431C. Input devices 431A-431C may be



devi ces such as a nouse or keyboard (not shown in Figure 3) in data
processi ng system 300. A keyboard or nouse woul d be connected to data
processi ng system 300 t hrough keyboard and nouse adapt er 323]&?&&} gﬁvi ces
431A-431C generate hardware interrupts in standard protocol 'zh Uﬁata
processi ng system 300 and to provide data to hardware adapters such as
keyboard and nouse adapter 320. Device drivers 430A-430C then receive the
interrupts and data through registered interrupt sectors within operating
system 400 in a manner that is well known’in - the art. Device 4driver 430A
may be identical to device driver 430B or simlar to device driver 430B if

i nput device 431A is identical to or simlar to input device 431B. Separate
i nstances of identical device drivers nay be registered in operating system
400 in order to provide hardware and system support for simlar input
devices. A pluralpgyaPies PRSGRIPFEON ORVIRESPRAFEARRS RABOSEMERT! O data
processing system 300 if data processing system 300 is enployed as a

mul ti-user device or in a nulti-user 0 8 AU G 2002 15 environnment such as

a gane console wi th, simlar input deyic for nmultiplLe users. Device
drivers 430A—439C&é5§eﬁff?ﬁgnﬁge?ovnBﬂtEﬁgtglgﬂﬁe%Uf#t?ufﬁefd%?%;?g? a
further Pr00?§§t89i$&tBbPr@E%h@bt@gnSb&t%md%E%rﬂBdﬁﬁdfﬂﬁﬁdwﬁﬁb@@gﬁﬂﬂénts1
such as input event handler 420 or adaptive input filter 440, may quefy a

devi ce drivesyBhenr dar whd cheddiev @ resantargfeantiinn tigy e dinppenenbed.

| nput event handl et _42 r LV, | t far M., eyice i yer and
package the data ﬁﬁ?grgHH?§8u§ggééﬁ¥é$§%%Pﬁg %Xﬁﬁéﬁlﬁqyig%pgié §V8% 43§.
‘Adaptive inpdabmbukbes 44th mayhRERVI dhaéln pieskitdi ai GvPiOLESSi fAySt EPe

bet ween devi ce drivers 430A430C and i nput event handl er 420. Adaptive input
filter 440 fiMPéPBeBEeRassagBsStRéPUEes | ABtie dBFACFASHPAer SYBTHROVLAR

adapti ve proegsshngsof HSElokRPH2 daldi dlals irhd RdltlAHakkaedo0bSYshgM zed
to a specific user. In order to act as an internedi ate processing step for
t he i nput datammadapbtiensnpihkbi beeweddOvamyohavéevigest enédcomphbeksd
various nethods into ingut g¥ent haggler §20 sobtgat iaggt events are

r out ed throu&ﬁngﬁgngve PHRGLSF | YaF"A%0 B&PEFEPBEPHG fed®tB-EpprFeati on
410. In thissapreer 100dapkiMerknpo2 kbt encdd48enpyrivessageconnéttionst he

i nput data before application 410 receives the raw input events. Rather

than acting 6HCHr oGEssiigrs avPT npGibast aOPAPRS | CAHIGS 410P% | FePPREREY t he

massaged or f. er, ~lqnp €LY far. adapti ve i nput
filter 440, f?lﬁg‘hi%rhﬁ%gﬁ"rrr%dﬁgf% ‘S?‘é?@?& E%?%Eﬁtéﬁed%?rﬁ‘%%éd‘ég‘ﬁve i nput filter

440, woul d be traAsp&hentiepdcsppl pearpdr,420server~-104~igooenpechddptive

input filter 440 fjlt massages r i nput ta accordi,ng.to
cust oni zed ad§ VP&& fﬁ%ﬁtg%PSQingﬁ7oép%ﬁ§§§n%gﬁ' aﬁggtivgﬁ}nﬁg?lg%SPfle

470 , contai rg ienhedet@ny nad, iand widualzehrorcausd OB etb Usehesablrikngs,
Ccharacteristics, paraneters, or algorithnms that describe the manner _in
Ewhich the i nf@2-dafBepromidepast LOBY at1Pypanef 1ERpBEYdEr cEOFneE3BPRE

Cont i gur od ¢ BerSRTSed SHERTVE (R BiarT | e, P b, ortpub UaapEefr bE Y
appl i cati on 4h3sbaspdlipenibhe fal netecrknpobmgaterwils kevvdi spihapedrto the
user throthcoupled to a network, which receives a program or other
application from another computer coupled to the network.
In the depicted example, server 104 provides data, such as
boot files, operating system images, and applications to
clients 108-112. Clients 108, 110, and 112 are clients to
server 104. Distributed data processing system 100 may
include additional servers, clients, and other devices not

shown. In the depicted example, distributed data



a graphical user interface in a manner which wll be expected by the user.
Because a user has previously configured the adaptive input filter 440, any
i nput data echoed to a display device will not be a true r hEC iﬁ?Zﬁb t he
raw i nput data generated by input devices 430A 430C, yet t JQJ ! Bser
shoul d recogni ze that the output data generated by application 410 is not
in error but rather is in accordance with the previously _ configured
custom zed adaptive input profile 470. As shown by the dotted lines in
Figure 4, the custom zed adaptive input ﬁrofile 470 may be stor-ed externa
to application 4Z0 or operating system 400 on a distributed data processing
system 100 or network 102. Adaptive input filter 440 may retrieve

custom zed adaptive input profile 470 across network 102 or nay retrieve it

|l ocal |y wit R¥PeRIBLMG os¥sseRy K&t & JAB dEPERENAY Gpidh t REtRErHwnakd2

configuration of data. processin stem .1 he ftwar, i tion
0 8 AU G Zoﬁ%ﬂ%ﬁgéglrg%giaste"r’%]glém‘x%éﬁgn ggg%gﬁd‘ﬁénsyg em\ﬁ%&g{&"ﬁg cgag{cgn‘i zed
adaptive i nyHt@iOfs| et SsSt aasgl aTmatporda iy, «fustprd zsshagdamd ve
input profile 470 Is available to a specific user whenever the specific

user uses a CRIFBIBIERER ST QP emOsdETon Hbt WorKhaapt hrth&dmfierngt a
user eStabller?ba&%ﬁﬁﬁb%% ogfcl%fgﬁf%égé? ! a OTcohtfan Gt o zed, ptive

i nput profile 4 be avail a lents. I'n this manner,_the -
i ndi vi dual | Zestweerusigiuiz ethodesr setthogs armhparante! ercorasespong abkdfe wit h

th o th ds, t wor. k ti i t that i -
wt T1 U Br ovi G- KRS IR A s eR Bty cPRETEB AR SARPRRbentl ol AT a0
adaptive i npedmpiedi | &y s uaihit hdutdeyatd amPmiadad th dhedissde,

Rat her than storing custoni zed adaptive input profile 470 on network |02,
it may be al@bPhRibWerd sdadbed PROGESHAAPY cavgtem sAll EdSP | NPendlly a

smal | circui L th_Quilt-i gl.G, L tar,
provi des theirrs@g%g%%\ér% \E/i\ngt 3 s%dnréab f|)né%opf]1ff'r- e ep‘g}zgee!%t 85:%?%%‘%%}%5&% ng
ability. Typswehl| gps afcmaekamplid, | @na tmedatecar d siaenl devieee ridatork

contains int ed circujts wth limted ts of "intelligence". By
storing custgﬁégéd %ﬁa%tw%%eiﬂb%? %?BY??% E@gﬁ.n a smart card, the user
possesses an easikyghra@nipard abhecpBygi &l aieyeszﬁmﬁca@t,alammgn@t_ as an
user-specific profile for personally conflgurlng t he use of an input

devi ce. Snar@relidectypraturiBhtfyipacérirnghropgoficddep wfed hdERTeDE ed.

They are expeglefiQ,be used as personal 0 8 AU G 2002 ,8 identification

devices in a wde range of applications and hardware devices. In such an

environment, it wlefdrbengnbeceigarg 20 haveosk strgeir depittsar dddon

every particular a | ication or hardware device. an environnment, a
B8ratet 43 L

single smart P a°B& a¥ed Fadity 1 eaﬁ%%e%@?ﬁggusgﬁ éhdﬁ?%v%Fbvide
user - speci fi gugrt tasngseandrprider enc @Eidqre alyar i gt \acfordynite dew celse The
custom zed adaptive input profile 470 could be stored
present invention. Data processing system 200 may be a
symmetric multiprocessor (SMP) system including a plurality
of processors 202 and 204 connected to system bus 206.
Alternatively, a single processor system may be employed.
Also connected to system bus 206 is memory controller/cache
208, which provides an interface to local memory 209. 1I/0
bus bridge 210 is connected to system bus 206 and provides
an interface to I/O bus 212. Memory controller/cache 208
and I/0 bus bridge 210 may be integrated as depicted.
Peripheral component interconnect (PCI) bus bridge 214

connected to I/0 bus 212 provides an interface to PCI local



t on a single smart card along with other user data such as bank account
information, health records, etc. A user may insert a smart card contai ni ng
custom zed adaptive input profile 470 into a smart card reader or device
460 that interfaces with smart card device driver 450 in ogkeagugg'%. em
400. Adaptive input filter 440 could retrieve custom zed adapt| [ %
profile 470 through smart card device driver 450. Smart card device driver
450 may provide a |lowlevel software interface to smart card adapter 319.
By storing custonized adaptive input profdle 470 on network 102.or on a
smart card, the adaptive input profile is readily available for filtering
and massagi ng user input data froma class of input devices that has been
previously confiqured for custom zed adaptive input.

t. For exanpl e, user
coul d expect PERafl&n i Aptumhas F dreeerentlBo82PuRei & qqp%%ﬁ%‘fo‘?ﬁ’ zed
manner sim | @&ItBUQnZiQPUtT%ﬁ]Y&gf 1 W6s éx%{&?té’@i&ﬁé%u“%eﬁ%é#‘?“t

perfo t di

requiring the user to a system confi'guration setup on er ent
client nachi fiear FopCExanpkpangidser sbots esémbl isddaisessiamertord. 8 AU

G 2002 19 client 108. As the user noves an iggyt deviﬁe gu h as_a nouse,
the input de¢PEBURLFRTEREr hERKF nuthedatork RMPuseLs) QBsd! r IRESAINER by

adaptive inpytpfi|her, 440 d Wllei 218 §XBCHLEHCPY AASptSET226
accordance m#tﬂégdégéﬁﬁieéhgﬁgbtlv |Hbu€ﬁgro?iﬁe8470. ?n a d???eregt
sessi on est abbnabededt teo@eIolibenlt boe @h6ckhentighl@ddt-ia boasels'.s novenent

of an input device of the sane type mould,%enerate simlar_input data after
bei ng massaged byAd8&5irpeli npGL fPREerPRABIRRH cF¥8nt2R40,2%Yai PrOYHAe

accor dance Wih@ese%glkl@g" ggg ;gggﬂaﬁajﬁw BIAd 26420 288, CESLAMEELL

‘adaptive input pro ows the user in a conveni enf manner Wt hout
requi ri ng thedds¢donalconofiegsrer andtooatk reatdntreers Qust b segpadapti. veInnput

file 470 i nply st d setti d | hat
re empl oyed By SadiRTSs | RERUCF 1900 BAGOMA (T RTEr HoPd Sand Bt ELREBr ed
functions andeczk@eid tdupuddid N agapbhyeyvinBpbell lGiepbrd4d ddudtds zaoner,

custom zed adaptive input profile 470 may require relatively little menory.
Al t er nati vel gndcherenidied 2d3phavealapupeprerneetadotany/eobeai Alddapsi ve

pr ogr ami ng %ifggkgdaéﬁ%%%&ggﬁr%%&ﬁkn%§ %%%i@%%% ers. In this case, a

user's custom profile stores the instructions-for the specific
massagi ng and fi | Téwiskg af gordihasyt ekdddonnodehe tlrat wsipeci Appreskate use

of an i nput g.vice. | n ot her words,, custom zed. ada tgve i nput grofi e 470
t hen provi de e U% a NarEvarGor ?QﬁﬁFﬁ_rlﬁaggﬁﬂPﬁg nd ¥ | Y8F¥ng th8%i nput
data gener at egapitd)at otseE" pcFaphRYhat i ifesn, cbass @fs idPUtcAevHEss.

Adaptive input filter 440 woul d enpl oy 0 8 AU G 2002 20 the paranmeters
and al gorit hfFifcomrAUsEBRi 2ddCadat IV eMf¥ple proid | &R 4209 ioRs F 0éBssi ng

of the user ijpiie 4ot a At HEEGHARE HEPRELERS ah9Ry |ddPPcii®- skahgtle Wikhi n
adaptive input filter 440.

not meant to imply architectural limitations with respect

to the present invention.

The data processing system depicted in Figure 2 may
be, for example, an IBM RISC/System 6000 system, a product
of International Business Machines Corporation in Armonk,
New York, running the Advanced Interactive Executive (AIX)
operating system.

With reference now to Figure 3, a block diagram
illustrates a data processing system in which the present
invention may be implemented. Data processing system 300

is an example of a client computer. Data processing system



One exanple of a filtering algorithmapplied to user-input data would be a
snoot hi ng function applied to nouse-novenent data when the user has
provi ded a custom zed adaptive input profile with settings a apeters
for a nouse device. The user nmay desire to custom ze the HDELB Aﬁ;é Zto
overcone a personal, physical disability of a hand trenor. In this case,
the snoot hing function nay cal cul ate a nouse poi nter speed over a screen
coordi nate space and an inertial constanf, Rather than transferring the
current pointer position as input data, t%e filter may generate user-input
data of approxi mate coordi nate-space positions for the pointer by conmputing
new | ocati ons based upon previous |ocations, the speed of the novenent of
t he nmouse, inertial. values, and a conbi nati on of paraneters, r irieve from
$ ‘%@ bf- i ce

the cust onmi z280 KGN R & REGEPPRERLI €OMARREDEi MR EFTOANRREL d

will then tr ve i t A - dranner ' r rence
now to Fi gur%gg,‘%g&??g%\gﬁuaﬁ' d%%%%ﬁp%g@#% cust orﬁlzéz;\:%ﬂgjnl,&ﬁ§ &

aut o- conf i gurP@I ilows, amchest dswuagenofh st extisioes zactctadeptMivere hanebfarda@. The
process beginhs (step i

500) wth the operati sysfem 400 identifying a
specific useﬁ]ﬁ‘s{n@kf @fo_)‘z.s%- eagﬁoﬁggﬁof-’oaggor‘%‘t@t Bt al PR Ty 0 v and
establi shes g 488kt 88585 BT ORRIAL IdG 1%t eMr-4QgnnHet heeagtf o8, spasific
0 8 AUG 2002 21 user fromthe many users registéred on network 102 .or data

processi ng shsidge 3B allso mdgntintilodei an imlyedeabed onphd shebridyrehleewiser
inputting a user 1D and password or, alter ively,.a user may insert a
Smart card i fkG SHG NEHGEY cRtcPRaRsPEeTAR0e - Al LHFISRAT FRA T ot
reads the usep’ Bc3Mbtatdhs 808" haGahd HEUECERFLLYE! A13@IMYdifhdentSer
identification data to operating syStem 400 so that it may identify a user

‘t hat desi resinbedcorséabioshon skscign atdoperkeards sy strendcie: ¢cleed

wel | known manpers.,may .be ysed to identify eci.fic us S Vol ce
print anal ys?}s‘?mw‘ﬁgerlﬁﬂ RN 'V&Oa"f}f oh]?mg c‘?d%ﬁgegugﬁgﬁi z'é;(trbllgﬁq%?%cess
conti nues whefisa aseptéri goer,s aRdi fogednolo®r HHsNEehatie@Faek caskomZed
adaptive input profile 470 (step 520). The user nmay generate the request

through a sySPBRfEBAfRNECOrPYti |1e§aby et eciGthg Rih I HdiPTthat CPRRRR efes
access to t h@oﬁHE%gBm' gural | QﬁnE’EQQ@,SS:auTcﬁeo pafLisauar Bﬂnneﬁl?%%%‘@né(:h

operating system presents the custom zation and autoconfig
process or utdbptygrmays8yarandcanoaytdi ddsd eatlapper aBilAg axystamsartadrtous

| ocal instal i ons of_ ope ing system 400. If, adaptive, input filter 440
is a proninekgEfgaFagebﬂgtﬁsﬁ %ge?%éTﬁ@ %@%Y%ﬁn%Rﬁﬁftﬁér%??ﬁge§9§?%h?200
may provide 8:gukck angda8a3%nMBLRod rft@r REEESAING KB BE O3 COBRhEYE 8bh 0N
utility through a onestep process on the desktop of the graphical user

interface pré&sé&ntadMeyhogadat fngd 3@ 200PERrdad A0 pr et n§23y st @pe 300.
Cperating. SYSLATLABATKCRERY! d54te! 6t REQECSISNSabBdbl 828 ovices
a connection for hard disk drive 326, tape drive 328, and
CD-ROM drive 330 in the depicted example. Typical PCI
local bus implementations will support three or four PCI
expansion slots or add-in connectors. Data processing
system 300 could be connected through graphics adapter 318
to a computer display (not shown) and through smart card
adapter 319 to a smart card reader (not shown).
An operating system runs on processor 302 and is used
to coordinate and provide control of various components

within data processing system 300 in Figure 3. The

operating system may be a commercially available operating



0 8 AU G 2002 22 is automatically presented to the user when operating
system 400 cannot access or cannot |ocate a custom zed adaptive i nput
profile 470 for the specific user. Alternately, the operatin

may activate an auto-configuration utility based on anal ysi s%ﬂ%@ﬁ éﬁa&
The determ nation of the need to execute the auto-configuration utility
should not be limted to the exanpl es descri bed above as many different

met hods may be enpl oyed to determ ne whepya user requires the nodification
or generation of custom zed adaptive input profile 470. The custom zation
process continues when the custom zation or auto-configuration utility
provi des choices to the user of the avail abl e and configurabl e i nput device
or devices t e sent ~d p, data gt i 8,
V10, or 112 COFSEReaBi o8 R LB OO TN BN o e R EAa eIt

i nformati on Bustmeper Machd neys Gempdi@tdon.o WOEh2leisces taradwmd 1tk bef
presented to_the user in_a_graphical user interface. Cperatipﬁ¥s stem 400

may pol | for IRE&FPabEeNRhpflSteFiSSe RFIRGS hEPEPFFES 1 ed ¥ PPRET BN
concerning the; LSt natd {ddp W C8ScA3Ls 4G amThgle, MRYRbe;

i nst ances ofB?ﬁ%ﬁ?égeéﬁ%ggﬁ?ﬁg?kgrg&gggiIablg yet not é%nfiSﬁQabyg. =
However, it tengnuctionedithatheabbanghitnglevisten evanpeowddes opétattag
syst em 400 aEﬁ confi %nable as it is the_input data generated bé%an i nput
devi ce whi cht 1 SBERGTHRH SUPRCEH TERMeT =Y RanPERE By s al “HAH AT LOBF ¢ he
i nput devi ceexdBetehgt O Zéhi:@”(?l’d?ﬁ%ir@nbijﬁtl@ﬁl vgEo, t hergiges” i@ 83 AUG
2002 23 specifies a user-input device or multiple input devices to be

confi gured okrademnankzef funepiszopyspependildy -on Lt Heeh k@ws ofox hehaser
and the avai LLity. .o [ i.ces, I i f i ng i nput
‘devi ce or nuF??%FEH¥ﬂp%¥§%%b12%§%qﬁ%eﬁﬁecﬁggﬁﬁggigg%ﬁ%gﬁ%ﬁhéygﬁﬁ#fp%gdinput
devi ces, theapphécatsdnsi vat ipprogquancessre hayatedponn s ndge adleviecanpner

until all of the specified.input devi have been. confi gured, Although the
descri ption ﬁBFE f og?ﬂﬁk‘*Qﬁﬁnﬁﬁ%ﬁ?ﬂi??hp%?gqgeyc8§,qfﬁgﬂﬁfe%%ﬁﬁ PAYBnt i on
is not |imtednbeynBbii pbe davieeibAPbenprbaksedr 302.is al A isnkended to
include inplenmentations which are limted to a single input device. The

aut o- conf i guPagiiearyt kily fwitdes atte widdr aPRreGdhR tehéhatt sheohdrduraei on
process for C | fied inp V] L ) he. ui ded
to nanipulatgaopﬂﬁggggn3iﬂga? gévggea§§eéé%§$a?§piﬁg§t ﬁgégéT a aﬁ??ﬁ'be
anal yzed by Ohaeautimtootiaguhatdenarer or cpstrdphzatilondetitéesy. slizh nmasner
in which the _yse ni pul ates qQr uses each input. device will be dependent
upon the ypdTEEn Hbit et SEUITRACHY UYL | BRMGF YeustbnPRaLrs
utility thengiedi tireseer agenenat esxeyshay gedugdapthvadanpubnptef bkeid70

(step 560). By analyzing the previously generated input data fromthe input
devi ce to bePd@SCoizetllet herfesecdifiRturadi of FLIHRR oft zathbiPut FPPty

can det erm ng, RRRLAAL a(%p BRE! M@ AN lPﬁ!%éH@iSﬁsnIa%f B SBEEN ke User 4t hat

will be retrieved at a later tine to filter or nmassage the input data
. gener at ed by mad tiippoicesevirceagfa proc@sAIBREIE UMt he sane type being used

by the specific user. The autoconfiguration or st ti,on LIty my
2l 50 assl gn or geRCraPESNR Ar BRI T A PAkeR B THE A aldDed skt tphite Vant a.
The cust om zZalon@lgRireeess bheatwenki duRsSutet N Mdie ridtoriags wefe SUSORLZEd
adaptive input profile 470 in an. prropriate | ocation (step 570%. As not ed
previ ousl y witis pespier 3% it Algudoie R bdabePoedrhpat 3pPof 2PE 470

mey be storeq 0gR) 300N ;423 REOSESEAOGLSYSIAT 39 L8 WArk 392 sor on

a smart card. The
Figure 3 denoting optional inclusion. In that case, the

computer, to be properly called a client computer, must
include some type of network communication interface, such
as LAN adapter 310, modem 322, or the like. As another

example, data processing system 300 may be a stand-alone



custom zation utility chooses between these | ocations in an appropriate
manner. For exanple, if a user has previously inserted a smart card into

smart card reader 460, the custom zation utility may recognDé&1g¢EB .
avai lability of storage on the smart card and nmay store cus i Mive
input profile 470 on the smart card. If the user had established a session
in a client-server environnment in which all custom zed adaptive input -
profiles for all users were stored in a specific server on network |02,
then the custom zation utility may storeifhe newly nodi fied or -generat ed
custom zed adaptive input profile 470 on the sane server. The

aut o-configuration process then conpletes (step 580). Wth reference now to
Fi gures 6A-6F, graphical user interface wi nhdows, depi ct an exenpla;§?nanner

in which ' dat¥%SHPBce’RfAguE9dt &M B0 BRAEMP BRI WELROUkeFeW LRI K 89S ty to
execute an s cpfi Lhon At g confki i aisdond Zedradapt i ve

i nput profi @é{ O.B@Djr%{{nbg%lﬁecgﬁ(%%ﬁ?%%Qg ?ﬁfgegﬂagégonfi g%?%ti gn utility,
0 8 AUG 20041262 asrdesssibegdsabber 8300hcomppésest soRegiiypes,ofa nessvordel ect s
one or multiple input devices to be configured and is then i ded f{ hrough
various i nputOBRERLFRTERN| M2 E% | eafR t fle ﬁ%&%?%%| : Fi tiGEDdf the
user and/or $RS-EXPLARY CBGELERYVEL0OhalNBeUSC POl PUIGANIANT 2 Ui A1k
various input devices. Figure 6A depicts a graphical user interface.w ndow
600 i n whi ch(BDAsedegheei whish whs odon fipgn reléw deh ROMIarnd/asr tfieasis #OM
intends to configure. The user would use th ropriate faul t, i nput

devi ce as a PO n‘?’?cﬁm%f mechark SHT 1 ecﬁb%—evq]f?ztfﬁ%)e %v?ﬁ orS A s
Prior to di sppavhfongrapbteml ruses hnligbtageew-§enuwrs08dt @athe user, the
auto-configuration utility has either detected the input devices that are

‘avai | abl e and confhguiaBieted Axampler iBdFdgErs: Phgrsy soverotersgribed
ave . ; o . i )
|t orface i SBtPER8  aheanof, Bty i HieAY Bl Ao AR I ARUGRS use!

previ ously detehnrasdett be tkaipabbenainineentigurabl e: touch screen 601;
keyboard 602; nouse 603; el ectroni en _or stylus 604; _m. crophone.605;

j oystick 606 toucﬁeﬁg l%0$¥aFF%ﬁkogaﬁﬁe568?n9¥Pngf é%g %F?QEy vl lgleove
609. The |istedngnpuputedbtesedt e preR! Msexanpbasdointhpdt deviees,t hat nmay
be configured. However, the list should not be interpreted as being an
exhaustive |#REiBidpatlanrithl poavaftasrBorAFTROYBRFRESCORBERSver, nost of

the exanpl es; h@fviA8aPECR¢Ph MBYERRNLOBohAYRh¥Rst B8 8GhpobmEBRKAY! ation

cause involuntary tremors or motion that would be
translated to movement of the pointing device using the
ordinary settings for control. The present invention
provides these classes of users with an easy method of
customizing a computer system’s adaptive filtering
properties that are used during the acquisition of input
data from an input device. In order to provide this
capability, the present invention analyzes a user’s
unfiltered input data in order to create a customized
adaptive input profile for the user. 1In so doing, the
present invention masks the difficulties that a user
would encounter in setting parameters using prior art
methods. Use of the present invention would provide

several advantages, including reduction of errors in



Wi th respect to input devices with physical novenent by human hand.

* However, input devices may be used rather 0 ~8 AU G 2002 26 than
mani pul at ed. For exanple, m crophone 605 may be used w t hout mani pul ation
t hrough i nput of sound waves. Figure 6B depicts graphical u:ﬁr L& face
w ndow 620 that presents icons 621-628. As shown in graphi A %0?
interface wi ndow 620, the user is instructed to click on the icons
presented to the user. Each of the'"™ individual icons 621-628 nay be

hi ghlighted in a sequential manner~to in#fcate an i con upon which a user
shoul d click, or each of the icons 621-628 may be presented individually
and sequentially in various regions of window 620 in order to require the
user to nove an.input device and.click_on a newy designated r.egion in
Which the i naPbtauancraat e peardl ey ARt dekinar ARl olr aci on
utility may dorghti® elrh@yis$Rim %s;@%p%uq%@ulaqu UstInilddn d Mgk t he

i nput device to reach the various regions of wndow 620. The user may al so
be i nstruct d®rt dnglivékluadoutsieasclofckheosame placdnanse a@nsutton or ot her

sel ector on_the, cur.rent i nput device. 1n i S.cas the .

aut o- confi gﬁtdg |t3;61&tlitlyi Ffl \BIPllel Cr%glgélﬁreé: tﬁ%’é:’tt%énertos cgipaé]é%sl nlncltlhc% ng the

i nput devi ceskut tsophyeri calihehonsdltden @t MRadicn Wil e the various speeds
of novenment and uses of selection nechanisns nay be linmted by a user's
physi cal capabi | Wiitds refiegepss ¥ Foafh@fgntd” maddt a5k (Hegram

aut oconf | gUil; it s1lddlslcia IR HgBHSh e JIERRING Idiawisely HErRigignces in
mani pul ati ng an 1 nput devi ce. casual user of an input ice may be

physi cal |y dlnl @attea pamigedsding aysteuut30deticc elngsl emedrit ashearp gt enced

user but may chogse to ni pul ate the input device nore 0 8 AU G 2002 27
STowly. I n SR Chse, e SHRENEIIA G o JETHES PSP He manner
In which a $ReEdh1uSs) JHRR RMAIEDARY U LA LE Jenaial & ppropri at e
user paraneters, and then create or nodify the specific user's custon zed
adapt i ve i nfunqiriemniald 47 @ accardiivg yinSitnifiigditier, 4Afliser cordtiquizedon for
devices with .Qr re butt s} be manual ly set as right or
Ieft-handedz%%ﬁggﬁFi&Rqﬁﬁh§”Fg$?fhan €d persons use a right-handed nouse
configuration. Thigersatindg ywidnd 400 attconaidcaldgesettalusysigerh he i con
clicking activity in Figure 6B. Fi gjre 6C depicts a graphical user

i nterface wilid6la30 31 WAL ST UHS BP HE/UrRR 1IPTREFTL®36. In
Figure 6D, gnaRi¥irledis@lplnyierf age v ndawb4l deph el Sewdh€X@mh e N Whi ch

a user is instructed to draw a circle 641. In Figure 6E, graphical user
i nterface w4bWigHD: depingfermnmrdnplata if 3 ¢h wserefhfeughhstructed to

draw a rect Zé}%rﬁ%teﬁfgn AV%{%]HQLH&) & !aah gg&pltigﬂjtégze%%i%ﬂé@c& i ndow 660

depicts an a user I s instruc aw an ellipse 661.
I n each of tdwpeaxaml®esrddeiRrguites Bf&:6F nfle. awko-semt i gatt Bdnh pnswthl ity
will track the user’'s nption tine and intent in mani%ll:a ing the input

r

devi ce. ThesF SR 4 e (REHELIITUsT AT gtertehan
;exhaustive aibdn}s1 il aHd ON d $kd0ind hde Ssditechasuse M dgdateot he

“specific exanpl es provided. As the user Tnput data is captured, the
aut oconf i gureggDrEtugh ya nesaRinetadz 138w intenfate. t pRseeatiani 410y to

trace vari OuiaJ?lesonﬁh{é&éﬁguéﬁsméﬂ%é’dé‘pf’& P 2Lt SEELI N9 DoLApeters, and
al gorithns tha
handler 420 in order to receive the user input data.
Input event handler 420 provides a high-level software
interface between application 410 and the low-level
software interface provided by device drivers 430A-430C.
In this manner, application 410 receives input data or
messages for input events after input processing within

operating system 400. Significant data processing may be



0 8 AUG 2002 28 best enable a user to approxi mate the geonetric figures.
For exanple, a user wwth a nuscular trenor may create jagged |ines rather
than straight Iines. The autoconfiguration utility would sense the user's
inability to manipulate the input device to follow the geoneﬂgic L“Z?ﬂﬁ?
The auto-configuration utility would then create appropriate tA .
paraneters, or algorithnms which, when applied by adaptive input filter 440
to the input data generated by the user, mpmssages or filters the input data
in such a manner that the processed input data is presented thr-ough
operating system 400 to application 410 as if a user manipul ated the input
device in a manner that closely approximates the geonetric figure. In this
manner, data hing..S e 041 r ais S : | ate for
bref or ences BanToEen an Y RLCHhdR thbul 81 EATTBREEAL ik BRXLeRTROE e Pt
assi sts the ws€orenappipbeatiog 4¥a0i pgseinpst thaskserAdaptikvdaitaput profile
470 may be nodified so that it is_preset or retrained when the capabilities

of the specific usBPUEnENEBL RBRAPEFSBRE RAEVAFESPRPBREAPFFNERaPYenged,
adapt i ve i npybcbb ki gh 440,09Y 0RVEAbGe! A 0C8d ohOkeGUSLORYEGE RNSaRAl
har dwar e. | n-another; I'éss extrems €I rcufs ance, agaptlve input firilter 440

may nerely cqppensat €ifleerbandedmnassagadpanputudatausens. abaptéxanpl e, a
| eft-handed user may use a VR glove that was specifically designed to be
used by righinRBRdEALIEErs4AS. SPRYVACEhETIRegSod8Opad39Enbravddgata for a

| ef t - handed s I Lzed Lve.in r.ofi| may be
created to cgﬁ%e%gg%gp%gg%gﬁéengg?%??éﬁgdb%%%%%h %BeSBﬁéd%aggof%zéé%a
gener at ed byptbeekefihghagdédmp809oand thehhsrdasee axepepacatedVBygl ove is
not required, for |eft-handed Rgrsons versus rjght-handed persons. | n order

‘f-or adapti velPRPht EVEEEF A3BAr43LGnpedBRiE AV iRFERdEIRESE3LE BaMt P&l ar

users, adapt hug;-BRULyEL LEr s4hE8uERY orre%iy'b%a%dh%@%d@%&np%aw;%[fé/ﬁ thin
custom zed adaptive input profile 470. A handedness paraneter nay be set in

a variety of 3mhnedataFproeerasphg, syiséecauB®@onf iAguegybicanrduoin mopseoul d

det ect handed [ th ti f th tom [ [
Figure 68 ALCHIOcPPOER BREYBULFy SokRAE CEB oL PUet £ e v N ek on

presented i ceBgboBYdaBaky oGt RAapter S20et hat it sRhACdsNa3am-@I1gKi ng on
i cons, the auto-conflguratlon utility could determ ne the user's

pref erences BERe&asel BeridyR rredhARITEMPSS tife Stanitta Ide Wred ofaed Ssét° a
paramet er acgepALAgIM L AL IV SN syH TR $Hd TP (85 Prov iSRS YA q, data

hardware adapters such as keyboard and mouse adapter 320.
Device drivers 430A-430C then receive the interrupts and
data through registered interrupt sectors within
operating system 400 in a manner that is well known in
the art.

Device driver 430A may be identical to device driver
430B or similar to device driver 430B if input device
431A is identical to or similar to input device 431B.
Separate instances of identical device drivers may be
registered in operating system 400 in order to provide
hardware and system support for similar input devices. A
plurality of similar input devices could be connected to
data processing system 300 if data processing system 300

is employed as a multi-user device or in a multi-user



processi ng system 300, outside of the use of the auto configuration
utility, adaptive input filter 440 may nonitor the user's input and detect
a pattern of use which inplies a nodification for generation of a
handedness paraneter setting. For exanple, a user may be nd] gh ﬁeﬁ@ﬂz
handed or right handed and nmay be anbi dextrous. After the anni dextrous user
has changed hands and used the input device in a slightly different manner,
adaptive input filter 440 may detect thegsequence of inputs indicating
cross handed use. For exanple, a commobn nouse button mappi ng schene is
typically given as the left button on the-nouse being 0 8 AU G 2D02 30
MouseButtonl and the right button on the nouse being MouseButton2. Figure

6G shows a typical selectiéﬁ of an icon. In fan%.graghicgl user jnterfaces,
the use of NEERTONS PROVi 2s® a9 FBE onaRT O FreWtt R S W8t 1 3hs TRAF nay be
perforned oryaysebectef mePhipl¥ aphbeal user interface wi ndow 670 shows the
sel ection of icon 671 representing application |IconApp through pointing

devi ce or cursor BFBicaddstyersi 430bf43RCsaBuepbnbhe\sart hhBubcEabA, nenu
672 has been presepted as a, pop- nu_for the user. |n.mst
circunstance%&afm%P%%ErQQflQQBSOEQESF?Btg%Fe%fogﬁgg%?gtHégﬁéﬂu choi ces
provi ded in ¢perPOPnyPsiBHetm 40€. Sederé edssEMMat-éesbRpONbHes, asuakt hen t hat

wi |l be perfornmed on the selected icon. In this case, no further nouse
button acti ohtpat eeyent oraedlen 4230 ancadeptiwenineeh 6¥itend4pPi vBavnput

(L1 040, Mo Hiep BLGEUTE gl D BLELEOLD PEBUEDECR! L RUECRCLRENS

parameter. lpurbevedeinptbedasel prapeedsvént phantlleranpdhrayMoaseButt on
event, the user may be indicating that the normal progression of selecting
‘a menu item WA hBPubledptadipelm AndeBiaeadEh¥Age2PH PREXAdRJERRedEtE

paraneter wa skfedn | LSt C the UsgLaMYy BepPerLesBLNg1gn action
simlar to t%%?gs%%mgnP%EF%ggﬁg gﬁstC}gpﬂ?cal user ?ﬁterfaoe wi nhdow 675
shows a user clickidagtMesetBpttoniloari 44A B8ZY. padapteveni nput filter 440

mmy detect this patiern of Lhe second, gougg, BULLONSYEA! 435,80 4doga! On

430C and input event handler 420. Adaptive input filter
440 filters or massages the user input data in order to
provide adaptive processing of user input data that is
individualized or customized to a specific user. 1In
order to act as an intermediate processing step for the
input data, adaptive input filter 440 may have registered
or hooked wvarious methods into input event handler 420 so
that input events are routed through adaptive input
filter 440 before being routed to application 410. 1In
this manner, adaptive input filter 440 may massage or
filter the input data before application 410 receives the
raw input events. Rather than acting or processing raw
input data, application 410 will process the massaged or
filtered user input data that it receives from adaptive
input filter 440. The intermediate processing, provided
by adaptive input filter 440, would be transparent to
application 410.



0 8 AUG 2002 31 If the user then proceeds to select icon 671 wth
MouseButtonl, adaptive input filter 440 may determ ne that a preference for
ri ght handedness has been provided. As a contrary exanple, if a user has

selected icon 671 with MuseButton2, adaptive input filter 44
determ ned that the user was identifying a preference for Iefpmmm

Wth reference nowto Figure 6K, a flowhart depicts a general nethod in
whi ch a preference for a handedness paranpgeter setting is identified,
verified, and stored in custom zed adapti Ve input profile 470. dhe process
starts (step 690) with a user inputting data with an input device (step
691 ). Adaptive input filter 440 identifies a potential handedness

preference in the paphLh 9house dif Lhe dgaPut 14euico  SLeR 62 cfdant i ve

input filter 440 veri S whéther a user desires to set” the potenti al
handedness phgler @age tWdialtian acdsiraiinge & cadagttiond zieap widaptdfvid d il (st ep
693). This may be verified through an appropriate nethod, such as a

“di al ogue wi n@FRIiAGafiT0ve pﬁﬁﬁpmﬂﬂﬁée@d@@ﬁ1Wﬁ¢ﬁ“§§¢sPrﬁﬁéﬁepﬁﬂﬂ r.mat i on
t he handedne%%nQ%ri?%e&ﬁrecﬁgQg FUIEYM %%%i%%@a'l‘ipzédpp%tr !%ru%ft'()lrrlq A (step
eh retu step

694). The process rns to thé appropriate I'ocation 95). The
exanpl e gi vemses: et tiinigendetatradtiemits ttilus, s pepameft drfsg  ior erligoarn tthmsa

nouse i nput device but ,is intended to apply to other devices for whjch the
handedness oftPGfe ARSICEH DRy REF flé@nefsd R %Qﬁ&%ﬁﬁ§§%1ﬁﬁytb@aJ€téFWWhéﬁ whi | e

gathering i npigire i Q13 AWGE G325 %u@b%v@%é%'rﬁ@sié’%_# @ORurtQicdiagmay be
detected by detection of "a specific pattern of use. Thus a novice or casual

user coul d belsiede@_ﬁﬁqf}iléhhméril@ﬂr@ld o Bapse@esly  Schhes useUgE a pronpt
Sk here SRy AR, PR, AU aRt imananae oY
470, the output data from application 410 based upon the
filtered input data will be displayed to the user through
a graphical user interface in a manner which will be
expected by the user. Because a user has previously
configured the adaptive input filter 440, any input data
echoed to a display device will not be a true reflection
of the raw input data generated by input devices 430A-
430C, yet the specific user should recognize that the
output data generated by application 410 is not in error
but rather is in accordance with the previously
configured customized adaptive input profile 470.

As shown by the dotted lines in Figure 4, the
customized adaptive input profile 470 may be stored’
external to application 410 or operating system 400 on a
distributed data processing system 100 or network 102.
Adaptive input filter 440 may retrieve customized
adaptive input profile 470 across network 102 or may
retrieve it locally within data processing system 300
depending upon the hardware configuration of data

processing system 300 and the software configuration



These illustrations and exanples are not intended to limt the current
invention to those specific applications. A custom zed adaptive i nput
profile could al so be generated to account for individual and _cultural
differences in gestures used for selection or input, regardl eﬂsBoAUﬁ

the input device used for gesture input was a VR gl ove, video canera, or
ot her device. Likew se, a custom zed adaptive input profile can be
generated to "normalize" keyboard input by setting such attributes as
repeat rate (typematic), "sticky keys", "Bouncy keys", "slow keys", and so
forth. These attributes would be controlled or nodified through the
custom zed adaptive input profile by keyboard-rel ated paraneters that are
generated during the autoconfiguration utility or by analyzing a specific
pattern of usHhoirms evegriptesrachevidutin ceefdaguimat isyretiam 14Q0. nadf direct the

user to type a sanple senfence and cqrrect..errors, W thin the sentence.
During this ﬁéﬁ%@%ﬁcﬁecffﬁiar? ,l‘{%e”@%r'psro c{_éorijgstisptsoro%&t%i ng, such as
overal | speegetamnti g, (dyR BBIMRELIUSIVOKeDudYd iy Ofa @y rokes,
anount of typing mstakes, etc., are analyzed to generate the

keyboar d- r el s&ved. Jpdrlardteras . sderific S198) GOV E33 the ssperwfakG udsr user i s

not required to be famliar with systemrelated termnol,o su as
"sticky keys™Ht° '%6%?& %%&S.S%Xewgﬁm e@teon ERi ntefr?ew%}%?y%‘r _ecél%}‘?ﬁwl i ar
with these termmAnd Wiy e d acdtddtsidie dsissicy demrav sesod hi s

capabilities, the user is not required to search through conputer system
utilities tryilfy tar filR thestocaddradaptiiteriraot threefisks AThesiel 1

paraneters. Again, .an rt er could tri r, jparamnmet er changes by
repeating a r;gettae"?arf %ﬁ%ﬁ?toor?;‘l ycltloer%tiﬁ‘tctﬁga ﬁ?et“é‘?méeejf’tiﬂb% duri ng
operati on. Wirdd irefdfancadiayy tan i anirsed used |awhiaids dapd obr e texedpl e
of using custom zed adaptive input profile 470 to filter user input data.

The process G ORI 20D Heh Wi at i Hy Rt i dettiesta
specific usercdna@doiﬂgl@nvz;é%rﬁ%w Y QUS| g M difh FESPELE §RH BIMn e

many equi val ent ‘et hods nmay be used to identify a specific user. Once a
speci fic userindivigbra] forethacidaptdtviecs mnd e tiargst40rabtcissoreizedn zed
adaptive i nput ofile 470 for p i cul.ar r ep. 7 not ed
previ ously w%%a%tels‘%oeec]twlgt |]‘€:1%Er{e?%l,ﬂcqjs uoérﬁ zteh;L"S tgdta}é%} vagr? ﬁg%%tégﬁ%?l l e 470
may be storedvith veid auset ocations, and adaptive input filter 440 retrieves

custom zed adaptive in uttn&)rofi le 470 fromthe %p%%%)ri ate. | ocation
according to the et i _%i%tPP’T’tn%a%u%te‘%‘?ll%? rEEPTEVE hjer_‘%‘b%_cifi c user
has inserted grSfrd £86 boh MO WHRK L1628 dit easlerod 691 taeept iverynput filter
440 will retrieve custom zed adaptive input profile 470 fromthe smart card

on which it iBteEef e 3 fSTopel R2¥d- syBtEMTID0CIEd chnfIgreBalbich that all
08 AU G 200%mdh 1 AR V&l Py, PEOTLL LR 218 oI e PeRySEL ¥ eingn

network 102, adaptive I npu W retrieve custom zed adaptive
i nput profil esdreeridsst t heoniedewr khe Téea pr ocasd woth | sores whed afuser

TRpUE dovi ce TRPBEHEThe Pt Shatact b sobiut B o FiePoe RLF divkerthe

user input dat@rdoiadaptiy@itnpatdfsiied device that contains
integrated circuits with limited amounts of
“intelligence”. By storing customized adaptive input
profile 470 on a smart card, the user possesses an easily
transportable physical device containing a user-specific
profile for personally configuring the use of an input
device.

Smart cards are currently becoming more widely used

and accepted. They are expected to be used as personal



440 for internedi ate processing before adaptive input filter 440 rel eases
the processed data to i nput event handl er 420. After adaptive input filter

440 receives the user input data, it will rmassage or filter irg r nt |
recei ved user input data to create user input data according [ﬁjéqﬁﬂé@d
4

adaptive input profile 470. As noted previously with respect to Figures
and 6, adaptive inpu filtering and Adaptive massaged user data to input
determ nation filter 440 may enpl oy various methods for nassagi ng the user
input data. input filter 440 releases tR8 filtered or input data by sending
or transferring the event handler 420 (step 750). Ais then made as to

whet her the user is still using the input device (step 760). If it is
determ ned that the user is still using the input device, then the process
returns to sdantAdiass idmdaicasdm mayidhirange (of apRtieREERORSi ng t he

i nput device, Jf it .is defer.mned that e _ysel I Hal [ t | hput

devi ce, t he%ntdnglapllrd(‘)"caerses C%:eg}’r%pﬁee ‘es stséltp)é}V'/agf.éIR}sfr esc?#tts)’egp%bvgc\ﬁféi(\ﬁl:ﬁ th

respect to MHegguimteckssaky e Hes entsdpareatie amarovealss fonsevemyt h an
ability to 0 a au ¢ 2002 35 configure a filter for the_input data

gener at ed by?aaFrFii%HLﬁr (:Péiﬂldéiae?dé@r d?!rndl&tlifi@l{%é#e‘gl%m&% uch an
characteri Stérﬁﬁlro%an,e%e!’gdiudag{lvee%ﬂ% R desu B Banhi L@l cyser interface

shell or wapper for |ndivi I zing user settings, paraneters, or .
al gorithns sigentsitfyt e spestiehiadeErs dol userpspeddd i esehaspecefistics in

order to mnimze "errors” in the use - ~ of_ input devices. reover, the
i ndi vi dual Gt A é%r%feeredtﬁ%bﬁ%f 7 PR Y PR AughSYHeSs -
The customized adaptive input profile 470 could be stored
on a single smart card along with other user data such as
bank account information, health records, etc.

A user may insert a smart card containing customized
adaptive input profile 470 into a smart card reader or
device 460 that interfaces with smart card device driver
450 in operating system 400. Adaptive input filter 440
could retrieve customized adaptive input profile 470
through smart card device driver 450. Smart card device
driver 450 may provide a low-level software interface to
smart card adapter 3189.

By storing customized adaptive input profile 470 on

- network 102 or on a smart card, the adaptive input
profile is readily available for filtering and massaging
user input data from a class of input devices that has
been previously configured for customized adaptive input.
For example, a user could expect that an input device on
client 108 functions in a customized manner similar to an
input device of the same type on client 110 without
requiring the user to perform a system configuration
setup on the different client machines.

For example, a user could establish a session on



use of a custom zed adaptive input profile. The custom zed adaptive i nput
profile may be stored on a network or within a smart card so that the
custom zed paraneters are accessi bl e when the user requires tg%]u ﬂQTZU’UZ
particular client or workstation in a distributed data proces%i d&

envi ronment. Anot her advantage of the present invention is that it
mnimzes the differences between soneone with nmuch greater experience or
greater physical capacity over sonmeone wWdh limted experience or limted
capacity. f Previous input nethods have used napping techni ques- so that a
specific input pattern froma particular user is mapped to a particular
encoded val ue. For exanple, a voice recognition systemnmay be trained to

i th ticul data_i t tt ted by th [ f
2 ueer in ancAiPBipiOBo nia The CouRdMREPR PD SnCBCcHEPacBnCaNEY B8 de. In

this inventign,s@enehiCihpRYUL qRILEEr 21T Bchihheeednpnd BSsAGRdt A
conti nuous process that 1s not dependent udpon recognition of discrete input
patterns. ForfidxempHeori laaspgedoby adagtAvweGirp02 3dlteT ¢dferal lay speaks
with a stutter, the cuystom zed adggti%e iggut grotile for that person nmay
contain the ZBPPEHr FALENpAFaREPEFE CdoP¥ 5N a YR nflt 205PEER5EA Wit t hat
person is magpagemiaed hukbened KRpAtTRRBER1ENA0COr TCHS digteRatst utter
in the input voice patterns so thaF the system may properly recognize all
of the voi cespatstiennesitapdt shedt A&t spmet othkear tpaeson. clieathdd Owortde  °
previ ous systens, such as_gesture necognhtion s¥&1$g§ Qr vo%ce recgﬁgition
systems, hav8S6&efi PRVFBERY P§ PBcAGRTe 9S4Nd °Fi PlefSareiCultdPs K9
patterns for geneahieClligh 1aRPdhpdeVideta bFtlhe behiagemasisigeat byn, i nput
devi ces can be custom zed on-the-fly and in a portable and conveni ent
manner. | n addePtdve dneudedildhest 44Reopr 644/t Alént PR 1A/ dWs for easy

mai nt enance apdoerLEnsl o chOUGR BELUSLAReaddilional, diputy Aevi ces

and/ or algorithms to I nprove aptation. inportant to note that while
t he present Theertistomiaeddeeaptdyer iingditi priofd leomt7éx tfodflcavsf whey

functioning data processing system those, ordinary skill in the art wll
appreci at e t H&f%t B& Fr G@é‘é’%@é%‘ft fRENSTe Y Oty SREET 1% WsHARSF 3 bei ng

distributed iddnFifga® @f 13 EAMRA@Iineeadabl e medi um of instructions and a
variety of fornms and that the present invention applies equally regardless
of the particul ar Guppemgrzesi tHagr ilmgutedite THdeud 1) nased i loarry out

the distributy rs I I ia . Jnel

recordabl e-t ;Slgg}r?egig?%&%%rg ﬁ%%%%ilgﬁa%%ﬁgﬁ&r%?&dﬁv%%%a aFgéﬁ\/l and
CDROVE and t reampdmiyssi dny- taydegtied d ngucth fasl tdigid4dl ian bt toeymined
communi cati ons ] inks. 0 U G.2002 37 The .description of  the present
venti on had kT SiEEEARChd P S5 GTE, 2O Rt A O RS oot on,
but is not intgadediladie apthaustd whie Mdrfidld dusddiel 4y erddpiive the
formdiscl osed. Many nodifications and variations wll_be apparent to those
of ordinary siRYt iBrafidenrd70 Mey SifsBi e rte hads! ok el e deaReTbed in

order to best | ring ol f q I : )
[oraer 1o 7N\ r@é&x}% P 11%060% P dde#?cuf&’eﬂf B Ecﬂ%f’éaﬁécxﬁé
application, "an 0 ena %8 é% ers %ﬁétnal ary skKi q I #)t e art to Y
under st and t heoritradentddaptfiore arogatsmeirbp i sterglsl vid hcwareroussemdiigsat i ons
as are suited tpo the particul ar use, cont enpl at ed. _
and parameters. 1In this case, a usgser’s customized
profile stores the instructions for the specific
massaging and filtering algorithms to accommodate that
specific user’s use of an input device. In other words,
customized adaptive input profile 470 then provides the
data and algorithms for massaging and filtering the input
data generated by that user’s manipulation of a class of

input devices. Adaptive input filter 440 would employ



0 8 aUG 2002 38 CLAIMS: What is clained is: 1. A nmethod for processing
i nput data froma user of a data processing system the nethod conprising:

recei ving i nput pointer data generated by a hand mani pul at ed ﬂa%ﬂﬁlm ’
device; and filtering the input pointer data according to an t t
profile custom zed for the user to generate inproved input pointer data,
wherein pointer mani pulation fromthe inproved i nput pointer data nore
closely corresponds to the user's intentthan does the input pointer data.
2. The nethod as recited in claiml, wherein the adaptive input profile

conprises a snoothing algorithmfor snoothing discontinuities in the user's
mani pul ation of the hand mani pul ated pointer input device. The nethod as

recited in i reln t e

conpensat e CC(;’% :ﬁajraér} gerﬁﬁsrﬁ ofa]t%—%%h g r#i}ﬁolq%u gdc]ll\lgzoéld;taer npu% devi ce
wi th a speciifipadt pacedne ss7oMign g Iprzcﬁdaimrag usfertivd tdsean iopaoasite
handedness. 4. The nethod as recited in claim1, wherein the hand

nanlpuIatedQﬁﬁannﬂthQthh&RaH&%PQxﬁﬁﬁ|%#994ﬂﬁPmﬁ Rremtfred within, a

trackbal |, ? Q%[qﬂ d a virtual reality glove. The net hod
as recited i n er ein ITtering step conprises processing the
i nput pointer dat(mef redand I ugh Sefi lafe iy colyet itchine sappl jssd i tngpr oved set

of x-y coordi nates.

user-input data would be a smoothing function applied to
mouse-movement data when the user has provided a
customized adaptive input profile with settings or
parameters for a mouse device. The user may desire to
customize the mouse movement to overcome a personal,
physical disability of a hand tremor. 1In this case, the
smoothing function may calculate a mouse pointer speed
over a screen coordinate space and an inertial constant.
Rather than transferring the current pointer position as
input data, the filter may generate user-input data of
approximate coordinate-space positions for the pointer by
computing new locations based upon previous locations,
the speed of the movement of the mouse, inertial values,
and a combination of parameters retrieved from the
customized adaptive input profile. The pointer on the
display device will then track the mouse movement in a
customized manner.

With reference now to Figure 5, a flowchart depicts
a process for customization, auto-configuration, and
storage of a customized adaptive input profile. The
process begins (step 500) with the operating system 400
identifying a specific user (step 510). As each user

logs on to operating system 400 and establishes a user

session, operating system 400 must identify a specific



The nethod as recited in claiml, further conprising: prior to the
filtering step, creating the adaptive input profile based on the user's
attenpted nmani pul ati on of the hand mani pul ated pointer input device to
generate a 0 8 A-JG 2'002 39 7. The nethod as recited in cl iﬂéﬁ&ﬁggﬁﬁﬁﬁn
the predefined figures conprises one of a circle, an ellipse,~a

aline. 8 The nethod as recited in claim1, wherein the adaptive input
profile is stored on a smart card. 9. The nethod as recited in claim1,
further conprising: |earning the manipul &lion capabilities of the user from
user attenpts at nmani pul ati ng the hand mani pul at ed poi nter input device;
and using the mani pul ation capabilities of the user to create the adaptive
input profile. 10. The nethod as recited in claim1, further conprising:

modi fyi ng t hesagagirome thepuiangr okielre iregrhiesparsie oho nietivorikalioan odet er m ned
fromthe received input pointer data. 11. A conputer program product in a
conmput er readabReP¥egessisg gyetemn 308at aThrodsestidispdiom ey Pocessi ng

i nput data fr ) f a g ta processing.syste he .c r am

pr oduct conp??gbﬁgglgéggigﬁn %an F&b?P H§%ﬁ§% %egéﬁ&iﬁg %ﬁ%ﬂ%sﬁﬁgﬁﬁer dat a
gener at ed by oa,hand eraaitpweatyed apgisiire malynputs edeV iac @mafrit] tcarrdid nto
instructions for filtering the input pointer data according to an adaptive

i nput profil §MéFst RitFedoree Y REVissr 460 -gehér M@ ttnyrd e #viset 48%.nt er
dat a, Wherei'}eads the user’s smart card, smart card device driver 450
may relay user identification data to operating system
400 so that it may identify a user that desires to
establish a session on operating system 400. Other well-
known manners may be used to identify a specific user,
such as voice print analysis, fingerprint identification,
etc.

The customization process continues when a user
triggers modification or generation of customized
adaptive input profile 470 (step 520). The user may
generate the request through a system command or utility
by selecting an icon that provides access to the auto
configuration process. The particular manner in which
operating system 400 presents the customization and auto-
configuration process or utility may vary among different
operating systems or various local installations of
operating system 400. If adaptive input filter 440 is a
prominent feature within operating system 400, operating
system 400 may provide a quick and easy method for
accessing the auto-configuration utility through a one-
step process on the desktop of the graphical user
interface presented by operating system 400 on data
processing system 300. Operating system 400 may provide

default processing in which an auto-configuration utility



poi nter mani pul ation fromthe inproved i nput pointer data nore closely
corresponds to the user's intent than does the input pointer data. 12. The
conmput er program product as recited in claim1l1l, wherein the adaptive input
profile conprises a snmoothing algorithmfor snoothing di sconp QuUAl) \

the user's mani pul ati on of the hand mani pul ated pointer i npuD ﬁeAuﬁ?Q@
The conputer program product as recited in claim1l, wherein the adaptive
input profile is used to conpensate for m s-alignnent of the hand
mani pul at ed pointer input device with a2gpecified handedness when utilized

by a user with an opposite handedness. 0 a au ~ Zflaz 40 14. The conputer
program product as recited in claim1ll, wherein the hand mani pul at ed
poi nter input device conprises one of a nouse, a stylus, a trackball, a

joystick, aitowhpadtianed ly wrdsealtecedld thhegluees: when Thpermsdrimg er program

product as recited jn claim11, wherein the filtering instruction

conpri ses procd&d r#gor}{ HFEMPuR ST & SRy &Tﬂ%%@gﬁ‘?&o%zggy

coor di nat es Ju A JaPINA] e 1ale b GO didlgeoikic Thecomputer program
laim1 I sl

product as recited in 1, further conprising: creating instructions
for creatinflttherredagity v e Henmte nartdfnd esyoersad 400 ey wsHrivata tanpt ed

D1 oot of m G G GBS Y R SR T h S RO i TaLf o
abi lity di fimfgudr omad EMAHHRASGPBS tRRNITERAIOR@Y]td end 7. The
conput er program product as recited in claim16, wherein the predeterm ned
auto-configuration utility should not be limited to the
examples described above as many different methods may be
employed to determine when a user requires the
modification or generation of customized adaptive input
profile 470.

The customization process continues when the
customization or auto-configuration utility provides
choices to the user of the available and configurable
input device or devices that are present in data
processing system 300 or client 108, 110, or 112 (step
530). The auto-configuration utility retrieves
information from operating system 400 as to which devices

¢ should be presented to the user in a graphical user
interface. Operating system 400 may poll for available
input devices or may have pre-stored information
concerning the registration of input devices 431A-431C.
There may be instances of input devices that are
available yet not configurable. However, it is
envisioned that all input devices connected to operating
system 400 are configurable as it is the input data
generated by an input device which is being manipulated
rather than the physical hardware of the input device.

The customization process continues when the user



figures conprises one of a circle, an ellipse, a square and a |ine. 18. The
conput er program product as recited in claim1l, wherein the adaptive input
profile is stored on a smart card. 19. The conputer program product as

recited in claim1l, further conprising: learning instruction o] {g
the mani pul ation capabilities of the user fromuser attenpts gta AUGaZ[m?

mani pul ati ng the hand mani pul at ed poi nter input device; and using
instnictions for using the nmanipul ati on 23apabilities of the user to create
the adaptive input profile. 20. The conmputer program product as recited in
claim 11, further conprising: nodifying instructions for nodifying the
adaptive input profile in response to information determned fromthe

received inp ol.nter _data. 21. st for i ag.i.ap froma
user of a da?§e§%§%8§s?n63§§§%8ﬁP€tﬁévéggl8§1@g%ggﬁzénggph@oagvi%égzooz 41
recei ving meagsb&oeoh€tgh¥efdornpubtpalipbar (datp §40¢r at edpbydangand

mani pul at ed pointer input device; filtering neans er_fiIterin? t he i nput
poi nter dat atBeceerdingstefahhadupervangnphe preflpbidasvoRrifzBYlLtdPlehe user

ooener o ¢ MEUSLES BUb:PRLY' SEEELD. SMIRELR, BRLILeRaraRLpal o from
intent than gogésiphe input pewfites.datd. tR2. ushe dpstemfaguteéaigted in claim
21, wherein the adaptive input profile conprises a |, , -
multiple input devices, then the customization process

may loop in an iterative manner until all of the

specified input devices have been configured. Although

the description here provides for multiple input devices,

the present invention is not limited to multiple device
implementation, and is also intended to include

implementations which are limited to a single input

device.

The auto-configuration utility guides the user
through the auto-configuration process for each specified
input device (step 550). The user may be guided to
manipulate or use an input device to generate input data
that will be analyzed by the auto-configuration or
customization utility. The manner in which the user
€ manipulates or uses each input device will be dependent

upon the type of input device.

The auto-configuration or customization utility then
modifies or generates customized adaptive input profile
470 (step 560). By analyzing the previously generated
input data from the input device to be customized, the
auto-configuration or customization utility can determine
appropriate settings and parameters for a specific user
that will be retrieved at a later time to filter or

massage the input data generated by an input device of
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snoot hing al gorithm for snoothing discontinuities in the user's
mani pul ati on of the hand mani pul at ed poi nter input device. 23. The system
as recited in claim2l, wherein the adaptive input profile is used to

conpensate for ms-alignnment of the hand mani pul at ed poi nter g aput f
wi th a specified handedness when utilized by a user with an &)Boaueeﬂ]ﬂz

handedness. 24. The systemas recited in claim2l, wherein the hand
mani pul at ed pointer input device conprises one of a nouse, a stylus, a
trackbal |, a joystick, a touchpad, and a<4irtual reality glove.~ 25. The
systemas recited in claim?2l, wherein the filtering means conprises --
processing the input pointer data froma rough set of x-y coordinates to an
i nproved set of x-y coordinates. 26. The systemas recited in claim 21,

furt her conpthsi sgmectegei bgimgansetobyctbat ispgailid cadsei.ve Thepwutmrofil e

based on the us%n's at t.enpt ed mani uIa%Lon of.éh% hand ni pul at.ed poi nter
i nput devi ce PELEHER Qnaoﬁrgaégg%ﬁﬁ dof S ltﬁépggygggteﬁﬁ%ﬁQﬁJQvathe
user's mani pledleirait ealin! a1y odifthal Halk@dMonn tAKe ARG YRS e MRHpJRUI ation

ability. 27. "The systemas recited in claim 26, wherein the predeterm ned
figures conpdies@s one of a circle, an ellipse, a square and a line. D8

Tnput prof 1o s Org ERSNIGEhIP ERrgesS0 e Cnive il MBI n S ai m

21, further eampbge RE dugabhiirgd edaptice lieput pyofia grampumtdron

capabilities of the user fronyusgr atte%%%ﬁ atAgaTJ%gdgtuggﬂFQF hand

nmani pul at ed PEPFORTiafsutlogakiion; (P ) p ously

o with respect to Figure 4, customized adaptive input
profile 470 may be stored locally on data processing
system 300, on network 102, or on a smart card. The
customization utility chooses between these locations in
an appropriate manner. For example, if a user has
previously inserted a smart card into smart card reader
460, the customization utility may recognize the
availability of storage on the smart card and may store
customized adaptive input profile 470 on the smart card.
If the user had established a session in a client-server
environment in which all customized adaptive input
profiles for all users were stored in a specific server
on network 102, then the customization utility may store
the newly modified or generated customized adaptive input
profile 470 on the same server. The auto-configuration
process then completes (step 580).

With reference now to Figures 6A-6F, graphical user

interface windows depict an exemplary manner in which
‘data processing system 300 may provide a user with the
ability to execute an auto-configuration utility for

configuring customized adaptive input profile 470.

During the execution of the auto-configuration utility,



usi ng nmeans for using the mani pul ati on capabilities of the user to create
the adaptive input profile. 30. The systemas recited in claim?21, further
conprising: nodifying means for nodifying the adaptive input profile in

response to information determ ned fromthe received input poUngAiLﬁym
31. A data processing systemin a conputer readable nedia for™u a

processi ng system for processing input data froma user of a data
processing system, the data processing system conprising: a receiver which
receives input pointer data generated by a hand mani pul ated poi-nter i nput
device; a filter which filters the input pointer data according to an
adaptive input profile custom zed for the user to generate inproved input

aptive input profile o for the user to generate im !
Gat o mor ol B30y AT PRCHARAYSL B it he "EBACE o0t ERS AR dBo e | nput

poi nter dataseldctihendabd %qe;g?aienan@yﬁt AT L eid B iddnFigfuBedl,
wherein the adaptive input profile conprises a snoothing al gorithmfor

snoot hi ng di soentisntiheneguiinechd hirsaghs viemiiond dfipet @fctilvd tasd in _
el ai m a1, BTRBPOER CRETRARSE PBVRTSR: pronnie e S B B Sieat e Tor
m s-al i gnmentand orhe heargpeanicpdeatiefeloiof @hd e devineaipulatdngpeci fied
handedness when utilized B& a user with an opposite handedness. 0.8 AU G
2002 43 or using various input devices.
Figure 6A depicts a graphical user interface window

600 in which a user specifies which input device or

devices the user intends to configure. The user would

use the appropriate default input device as a pointing

mechanism to choose the intended device or devices.

Prior to displaying graphical user interface window 600

to the user, the auto-configuration utility has either

detected the input devices that are available and

configurable or has queried operating system 400 for

information on the available and configurable input

devices. Graphical user interface window 600 shows the

following input devices that have been previously
N determined to be available and configurable: touch screen

601; keyboard 602; mouse 603; electronic pen or stylus

604; microphone 605; joystick 606; touch pad 607; track

ball 608; virtual reality or VR glove 609. The listed

input devices are merely examples of input devices that

may be configured. However, the list should not be

interpreted as being an exhaustive list of potentially

available input devices. Moreover, most of the examples

for the present invention involve the act of manipulation

with respect to input devices with physical movement by

human hand. However, input devices may be used rather



34. The data processing systemas recited in claim31, wherein the hand
mani pul at ed poi nter input device conprises one of a nouse, a stylus, a
trackball, a joystick, a touchpad, and a virtual reality glove. 35. The

data processing systemas recited in claim 31, wherein the fi r es
the input pointer data froma rough set of x-y coordinates tomﬁAﬁﬁZ@@z

set of x-y coordinates. 36. The data processing systemas recited in claim
31, further conprising: a profile creatigg unit which creates the adaptive
i nput profile based on the user's attenpted nmani pul ati on of the-hand
mani pul at ed pointer input device to generate a predeterm ned figure thereby
determ ning how the user's manipulation ability differs froman average

e o', MancRani R phlar ety For BISpILE RIRGEINCNd BUE AL AReT o0 O] 1N

claim 36, wherein redetérm ned res conprrses one o circle, an

el lipse, a squadewantoat! mMaeipd8atibe datrauphodesitngfsysuam asviesci ted in
claim 31, wherein_the adaptive input profile is stored on a smart card. 39.
The data processi Hd988®p§BedepicdtafirgpddGel dseredinted fipgecWanson,
further conprigi ng. .a | earning.unit l.Ch.lsear t i.pul at
capabilitiessg ?%Stugég%Fgéﬁn&?@Psa??éngﬁg'ata%hﬁ@%&ﬁ???nérgﬁgqﬁg%d

mani pul at ed peiedt ehtiehFucedtrineidw #20,a threofided dredniserudiied Wi ch uses
t he mani pul ation capabilities of the user to create the adaptive input

profile. 40. cti€ki@na theodessisnprepensmdada &biet sdamn clFaich 9f ther ther
conprising: g pndiiying ig:re&'nts \@?1Q§2fr§?q{af§) o thrl?rﬁq.g]gxtﬂe\ée ipngut profile in

response to 1nfornation term ne omthe recelv I nput pOI nt er dat a.
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L T T e s sk ploalid et calcal cal o
regions of window 620 in order to require the user to
move an input device and click on a newly designated
region in which the individual icon appears. In this
manner, the auto-configuration utility may judge the
user’s experience level or ability in moving the input
device to reach the various regions of window 620. The
user may also be instructed to click, double-click, orx
triple-click a button or other selector on the current

. input device. In this case, the auto-configuration
' utility will measure the user’s speed in clicking the
input device buttons or other selection mechanism.

While the various speeds of movement and uses of
selection mechanisms may be limited by a user’s physical
capabilities, the wvarious measurements made by the auto-
configuration utility may simply be measuring the user’s
preferences in manipulating an input device. A casual
user of an input device may be physically able to
manipulate an input device as well as an experienced user

but may choose to manipulate the input device more
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best enable a user to approximate the geometric figures.
For example, a user with a muscular tremor may create
jagged lines rather than straight lines. The auto-
configuration utility would sense the user’s inability to
manipulate the input device to follow the geometric
figures. The auto~configuration utility would then -
create appropriate settings, parameters, or algorithms
which, when applied by adaptive input filter 440 to the
input data generated by the user, massages or filters the
input data in such a manner that the processed input data
is presented through operating system 400 to application
410 as if a user manipulated the input device in a manner
that closely approximates the geometric figure.

In this manner, data processing system 300 is
trained so that it may compensate for preferences and
physical limitations of particular users in a manner that
assists the user in completing various input tasks.
Adaptive input profile 470 may be modified so that it is
preset or retrained when the capabilities of the specific
user change. For persons who are physically challenged,
adaptive input filter 440 may obviate the need for
customized physical hardware. 1In another, less extreme
circumstance, adaptive input filter 440 may merely
compensate for handedness in particular users. For
example, a left-handed user may use a VR glove that was
specifically designed to be used by right-handed persons.
Since the VR glove may generate data for a left-handed
person improperly, customized adaptive input profile 470

may be created to compensate for the mis-aligned input
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generated by the left-handed person. 1In this case, a
separate VR glove is not required for left-handed persons
versus right-handed persons.

In order for adaptive input filter 440 to compensate
for handedness in particular users, adaptive input filter
440 may require a handedness parameter within customized
adaptive input profile 470. A handedness parameter may
be set in a wvariety of manners. For example, the auto-
configuration utility could detect handedness during the
portion of the customization process shown in Figure 6B.
As described previously, Figure 6B instructs a user to
click on presented icons. By analyzing the user’s method
of selecting or clicking on icons, the auto-configuration
utility could determine the user’s preferences for a
selection mechanism on the input device and set a
parameter accordingly.

At some other time during a user’s session on data
processing system 300, outside of the use of the auto-
configuration utility, adaptive input filter 440 may
monitor the user’s input and detect a pattern of use
which implies a modification for generation of a
handedness parameter setting. For example, a user may be
neither left handed or right handed and may be
ambidextrous. After the ambidextrous user has changed
hands and used the input device in a slightly different
manner, adaptive input filter 440 may detect the sequence
of inputs indicating cross handed use.

For example, a common mouse button mapping scheme is

typically given as the left button on the mouse being
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MouseButtonl and the right button on the mouse being
MouseButton2.

Figure 6G shows a typical selection of an icon. In
many graphical user interfaces, the use of MouseButton2
provides a secondary menu of actions that may be
performed on a selected icon. Graphical user interface
window 670 shows the selection of icon 671 representing
application IconApp through pointing device or cursor 673
and selection of MouseButton2. With this action, menu
672 has been presented as a pop-up menu for the user. 1In
most circumstances, the user will proceed to select one
of the menu choices provided in the pop-up menu. The
selected menu item provides an action that will be
performed on the selected icon. In this case, no further
mouse button actions are performed in conjunction with
icon 671. Adaptive input filter 440 may then presume
that the previous sequence of input actions were not
directed to a change of the setting of the handedness
parameter.

If, however, the user proceeds to provide another
MouseButton event, the user may be indicating that the
normal progression of selecting a menu item was not
desired but instead a change in the handedness parameter
was desired. 1In this case, the user may be performing an
action similar to that shown in Figure 6I. Graphical
user interface window 675 shows a user clicking
MouseButtonl on icon 671. Adaptive input filter 440 may
detect this pattern of the second mouse button event as

an indication to reset the handedness parameter.
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If the user then proceeds to select icon 671 with
MouseButtonl, adaptive input filter 440 may determine
that a preference for right handedness has been provided.
As a contrary example, if a user has selected icon 671
with MouseButton2, adaptive input filter 440 may have _
determined that the user was identifying a preference for
left handedness.

With reference now to Figure 6K, a flowchart depicts
a general method in which a preference for a handedness
parameter setting is identified, verified, and stored in
customized adaptive input profile 470. The process
starts (step 690) with a user inputting data with an
input device (step 691). Adaptive input filter 440
identifies a potential handedness preference in the

“pattern of use in the input device (step 692). Adaptive
input filter 440 then verifies whether a user desires to
set the potential handedness preference within customized
adaptive input profile 470 (step 693). This may be
verified through an appropriate method, such as a
dialogue window. Adaptive input filter 440 then sets,
upbn confirmation, the handedness parameter and
customized adaptive input profile 470 (step 694). The
process then returns to the appropriate location (step
695) .

The example given is not intended to limit the scope
of the invention to a mouse input device but is intended
to apply to other devices for which the handedness of
operation may affect use.

Handedness may be determined while gathering input
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data on selecting icons, or it may be detected by
detection of a specific pattern of use. Thus a novice or
casual user could be identified when entering a program,
such as through a prompt “click here to begin”, whereas
an expert user could trigger the change by repeating a
pattern intentionally to switch handedness during -
operation.

These illustrations and examples are not intended to
limit the current invention to those specific
applications. A customized adaptive input profile could
also be generated to account for individual and cultural
differences in gestures used for selection or input,
regardless of whether the input device used for gesture
input was a VR glove, video camera, or other device.

Likewise, a customized adaptive input profile can be
generated to “normalize” keyboard input by setting such
attributes as repeat rate (typematic), “sticky keys”,
“"bouncy keys”, “slow keys”, and so forth. These
attributes would be controlled or modified through the
customized adaptive input profile by keyboard-related
parameters that are generated during the auto-
configuration utility or by analyzing a specific pattern
of use. For example, the auto-configuration utility may
direct the user to type a sample sentence and correct
errors within the sentence. During this period of
typing, the user’s characteristics of typing, such as
overall speed, amount of time between keystrokes, quality
of keystrokes, amount of typing mistakes, etc., are

analyzed to generate the keyboard-related parameters. 1In
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this manner, the user is not required to be familiar with
system~related terminology, such as “sticky keys” or
“bouncy keys”. Moreover, even if the user were familiar
with these terms and with the fact that the user’s system
provides this capabilities, the user is not required to
search through computer system utilities trying to find
the location or interface that sets these parameters.
Again, an expert user could trigger parameter changes by
repeating a pattern intentionally to switch paremeter
settings during operation.

With reference now to Figure 7, a flowchart depicts
an example of using customized adaptive input profile 470
to filter user input data. The process begins (step 700)
when operating system 400 identifies a specific user
(step 710). As noted previously with respect to Figure
5, many equivalent methods may be used to identify a
specific user. Once a specific user is identified,
adaptive input filter 440 obtains customized adaptive
input profile 470 for the particular user (step 720). As
noted previously with respect to Figure 4, customized
adaptive input profile 470 may be stored in various
locations, and adaptive input filter 440 retrieves
customized adaptive input profile 470 from the
appropriate location according to the method in which it
has been stored. If the specific user has inserted a
smart card into smart card reader 460, adaptive input
filter 440 will retrieve customized adaptive input
profile 470 from the smart card on which it is stored.

If operating system 400 is configured such that all
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102, adaptive input filter 440 will retrieve customized
adaptive input profile 470 across the network.

The process continues when a user manipulates an
input device to generate user input data (step 730). An
input device may send the input data to a device driver
that routes the user input data to adaptive input filter
440 for intermediate processing before adaptive input
filter 440 releases the processed data to input event
handler 420.

After adaptive input filter 440 receives the user
input data, it will massage or filter the recently
received user input data to create user input data
according to customized adaptive input profile 470. As
noted previously with respect to Figures 4 and 6,
adaptive input filter 440 may employ various methods for
filtering and massaging the user input data.

Adaptive input filter 440 releases the filtered or
massaged user input data by sending or transferring the
data to input event handler 420 (step 750). A
determination is then made as to whether the user is
still using the input device (step 760). If it is
determined that the user is still using the input device,
then the process returns to step 730 so that the user may
continue to input data using the input device. 1If it is
determined that the user is not using the input device,
then the process completes (step 770).

As described above with respect to Figures 4 - 7,

the present invention provides a user with an ability to
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configure a filter for the input data generated by an
input device according to a user’s personal
characteristics. The present invention provides a
graphical user interface shell or wrapper for
individualizing user settings, parameters, or algorithms
so that the system adapts to user-specific -
characteristics in order to minimize “errors” in the use
of input devices. Moreover, the individual
characteristics are portable with the user through the
use of a customized adaptive input profile. The
customized adaptive input profile may be stored on a
network or within a smart card so that the customized
parameters are accessible when the user requires the use
of a particular client or workstation in a distributed
data processing environment. Another advantage of the
present invention is that it minimizes the differences
between someone with much greater experience or greater
physical capacity over someone with limited experience or
limited capacity.

Previous input methods have used mapping techniques
so that a specific input pattern from a particular user
is mapped to a particular encoded value. For example, a
voice recognition system may be trained to recognize the
particular sound data input pattern generated by the
voice of a user in an attempt to map the sound data to a
specific encoded value. In this invention, generic input
patterns are filtered and massaged in a continuous
process that is not dependent upon recognition of

discrete input patterns. For example, if a person



10y| 510%&' () - 310%&' () - SS2f 10%& () - y/ 10%&" () - gf +10%4& ()-f! Yl "' 10%KMK&!
()-89:;1LbC 10yl S 10% ()- 10%& ()-"S10%& ()-F 10< 10< 10<f 8F10%& ()- 37
109%& ()-6789GIr S4 10@ 10% & ()- 10% & () - $10% & ()- 10 10

101 F3' 10%& ()- 1183 10%' ()-1+[7G[9rS4 101 T "*10%(4(& ()-~ 88 AUG 2002
"x1008&&' ()- S 109 & ()-11"10% (& ()- '1' 10% ()- ,F 1 10% ()- GUVMKFKbC
101 Tf 10% & ()-1& 10%& ()-910% & ()-, #10% & ()-Y 10( 10(

10(f) 10% & ()- R aBbC

100 TY10% & ()-f T0% & ()-fy10% & ()-f 10998 ()-!f10% (& ()-3fS109%& ()-. |1}]
<bC 10! PL$10%: ()- ! PL$10% (& () -1 K L$L0%(+(& ()-!c

L$10%U( C(& ()-y" " 10% & ()-f

n

generally speaks with a stutter, the customized adaptive
input profile for that person may contain the appropriate
parameters so that all input voice data from that person
is massaged and filtered in a manner that corrects for
the stutter in the input voice patterns so that the B
system may properly recognize all of the voice patterns
input by that particular person. In other words,
previous systems, such as gesture recognition systems or
voice recognition systems, have been tailored to
recognize and filter particular input patterns for a
particular input device. In the present invention, input
devices can be customized on-the-fly and in a portable
and convenient manner. In addition, the design of the
present invention allows for easy maintenance and
extension through inclusion of additional input devices
and/or algorithms to improve adaptation.

It is important to note that while the present
invention has been described in the context of a fully
functioning data processing system, those of ordinary skill
in the art will appreciate that the processes of the
present invention are capable of being distributed in a
form of a computer readable medium of instructions and a
variety of forms and that the present invention applies
equally regardless of the particular type of signal bearing
media actually used to carry out the distribution.
Examples of computer readable media include recordable-type
media such a floppy disc, a hard disk drive, a RAM, and CD-
ROMs and transmission-type media such as digital and analog

communications links.
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The description of the present invention has been
presented for purposes of illustration and description, but
is not intended to be exhaustive or 1limited to the
invention in the form disclosed. Many modifications and
variations will be apparent to those of ordinary skill“in
the art. The embodiment was chosen and described in order
to best explain the principles of the invention, the
practical application, and to enable others of ordinary
skill in the art to understand the invention for wvarious
embodiments with various modifications as are suited to the

particular use contemplated.
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CLAIMS:

What is claimed is:

1. A method for processing input data from a user of a data processing system, the
method comprising:

receiving input pointer data generated by a hand manipulated pointer input
device; and

filtering the input pointer data according to an adaptive input profile customized
for the user to generate improved input pointer data, wherein pointer manipulation from
the improved input pointer data more closely corresponds to the user’s intent than does

the input pointer data.

2. The method as recited in claim 1, wherein the adaptive input profile comprises a
smoothing algorithm for smoothing discontinuities in the user’s manipulation of the hand

manipulated pointer input device.

3. The method as recited in claim 1, wherein the adaptive input profile is used to
compensate for mis-alignment of the hand manipulated pointer input device with a

specified handedness when utilized by a user with an opposite handedness.

4, The method as recited in claim 1, wherein the hand manipulated pointer input
device comprises one of a mouse, a stylus, a trackball, a joystick, a touchpad, and a

virtual reality glove.

5. The method as recited in claim 1, wherein the filtering step comprises processing
the input pointer data from a rough set of x-y coordinates to an improved set of x-y

coordinates.

6. The method as recited in claim 1, further comprising:
prior to the filtering step, creating the adaptive input profile based on the user’s

attempted manipulation of the hand manipulated pointer input device to generate a
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a circle, an ellipse, a square and a line.

8. The method as recited in claim 1, wherein the adaptive input profile is stored on a
smart card.
9. The method as recited in claim 1, further comprising;:

learning the manipulation capabilities of the user from user attempts at
manipulating the hand manipulated pointer input device; and

using the manipulation capabilities of the user to create the adaptive input profile.

10.  The method as recited in claim 1, further comprising:
modifying the adaptive input profile in response to information determined from

the received input pointer data.

11. A computer program product in a computer readable media for use in a data
processing system for processing input data from a user of a data processing system, the
computer program product comprising:

receiving instructions for receiving input pointer data generated by a hand
manipulated pointer input device;

filtering instructions for filtering the input pointer data according to an adaptive
input profile customized for the user to generate improved input pointer data, wherein
pointer manipulation from the improved input pointer data more closely corresponds to

the user’s intent than does the input pointer data.

12.  The computer program product as recited in claim 11, wherein the adaptive input
profile comprises a smoothing algorithm for smoothing discontinuities in the user’s

manipulation of the hand manipulated pointer input device.

13, The computer program product as recited in claim 11, wherein the adaptive input
profile is used to compensate for mis-alignment of the hand manipulated pointer input

device with a specified handedness when utilized by a user with an opposite handedness.
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14.  The computer program product as recited in claim 11, wherein the hand

manipulated pointer input device comprises one of a mouse, a stylus, a trackball, a

joystick, a touchpad, and a virtual reality glove.

15.  The computer program product as recited in claim 11, wherein the filtering

instructions comprises processing the input pointer data from a rough set of x-y

coordinates to an improved set of x-y coordinates.

16.  The computer program product as recited in claim 11, further comprising:

creating instructions for creating the adaptive input profile based on the user’s

attempted manipulation of the hand manipulated pointer input device to generate a

predetermined figure thereby determining how the user’s manipulation ability differs

from an average person’s manipulation ability.

17.  The computer program product as recited in claim 16, wherein the predetermined

figures comprises one of a circle, an ellipse, a square and a line.

18.  The computer program product as recited in claim 11, wherein the adaptive input

profile is stored on a smart card.

19.  The computer program product as recited in claim 11, further comprising:

learning instructions for learning the manipulation capabilities of the user from

user attempts at manipulating the hand manipulated pointer input device; and

using instructions for using the manipulation capabilities of the user to create the

adaptive input profile.

20.  The computer program product as recited in claim 11, further comprising:

modifying instructions for modifying the adaptive input profile in response to

information determined from the received input pointer data.

21. A system for processing input data from a user of a data processing system, the

system comprising:
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receiving means for receiving input pointer data generated by a hand manipulated pointer
input device;

filtering means for filtering the input pointer data according to an adaptive input
profile customized for the user to generate improved input pointer data, wherein pointer
manipulation from the improved input pointer data more closely corresponds to the user’s

intent than does the input pointer data.

22.  The system as recited in claim 21, wherein the adaptive input profile comprises a
smoothing algorithm for smoothing discontinuities in the user’s manipulation of the hand

manipulated pointer input device.

23.  The system as recited in claim 21, wherein the adaptive input profile is used to
compensate for mis-alignment of the hand manipulated pointer input device with a

specified handedness when utilized by a user with an opposite handedness.

24.  The system as recited in claim 21, wherein the hand manipulated pointer input
device comprises one of a mouse, a stylus, a trackball, a joystick, a touchpad, and a

virtual reality glove.

25.  The system as recited in claim 21, wherein the filtering means comprises
processing the input pointer data from a rough set of x-y coordinates to an improved set

of x-y coordinates.

26.  The system as recited in claim 21, further comprising:

creating means for creating the adaptive input profile based on the user’s
attempted manipulation of the hand manipulated pointer input device to generate a
predetermined figure thereby determining how the user’s manipulation ability differs

from an average person’s manipulation ability.

27. The system as recited in claim 26, wherein the predetermined figures comprises

one of a circle, an ellipse, a square and a line.



1F ' @ %099h9h& () - %&10% h&' () - $10% h& ()-10% h&' ()-Fz10% h& ()-10%

h& ()-%$t, dEbC 1F ! &6310% h& ()-4@0% h& ()-F1' 10% h& ()-/10% h& ()-.:10%

h& ()-y, 10% h& ()-,1,dEbC 1F !&6s10% h& ()-4@0% h&' () - F1' 10% h& () - -1 10%

h& ()-.:10% h& () - 710% h& ()- Normal" "Heading 13]c" "Headi ng ]AU 7%?@2

" Headi ng 33] c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Headl ng

"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font

hQy!' . 4: @LSX 9edkEq, w} 1Vg~: 8WE/ Xqi

"$&(*,.02468: <>@BDFHILNvi #%K* - O@G_PU\N;&MI rwhgoD+& *i[! % 179=#@DA CBRSW
kceh}J | BnTt , zE9Xf 0% h"GI L~>gAd{ +h(r, | " #$9&' () 6Ti mes New

RomanAr i alzgiour 1 s @%ﬁ&d AV, mféﬂmtahaptwe input profile is stored on
| HSYR () F+, - RS ShaR

<= >9@\BCDEE@dl1mthVNODQ?STU\AAXYZ[ \]"~_"abcdef ghi j kl mopgr st uvwxyz{| } ~
I HEUR () *+, -
29.  The system as recited in claim 21, further comprising:
learning means for learning the manipulation capabilities of the user from user
attempts at manipulating the hand manipulated pointer input device; and

using means for using the manipulation capabilities of the user to create the

adaptive input profile.

30. The system as recited in claim 21, further comprising:
modifying means for modifying the adaptive input profile in response to

information determined from the received input pointer data.

31. A data processing system in a computer readable media for use in a data
processing system for processing input data from a user of a data processing system , the
data processing system comprising:

a receiver which receives input pointer data generated by a hand manipulated
pointer input device;

a filter which filters the input pointer data according to an adaptive input profile
customized for the user to generate improved input pointer data, wherein pointer
manipulation from the improved input pointer data more closely corresponds to the user’s

intent than does the input pointer data.

32.  The data processing system as recited in claim 31, wherein the adaptive input
profile comprises a smoothing algorithm for smoothing discontinuities in the user’s

manipulation of the hand manipulated pointer input device.

33.  The data processing system as recited in claim 31, wherein the adaptive input
profile is used to compensate for mis-alignment of the hand manipulated pointer input

device with a specified handedness when utilized by a user with an opposite handedness.
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34.  The data processing system as recited in claim 31, wherein the hand manipulated
pointer input device comprises one of a mouse, a stylus, a trackball, a joystick, a

touchpad, and a virtual reality glove.

35.  The data processing system as recited in claim 31, wherein the filter processes the
input pointer data from a rough set of x-y coordinates to an improved set of x-y

coordinates.

36.  The data processing system as recited in claim 31, further comprising:

a profile creation unit which creates the adaptive input profile based on the user’s
attempted manipulation of the hand manipulated pointer input device to generate a
predetermined figure thereby determining how the user’s manipulation ability differs

from an average person’s manipulation ability.

37.  The data processing system as recited in claim 36, wherein the predetermined

figures comprises one of a circle, an ellipse, a square and a line.

38.  The data processing system as recited in claim 31, wherein the adaptive input

profile is stored on a smart card.

39.  The data processing computer program product as recited in claim 31, further
comprising:

a learning unit which learns the manipulation capabilities of the user from user
attempts at manipulating the hand manipulated pointer input device; and

a profile creation unit which uses the manipulation capabilities of the user to

create the adaptive input profile.

40.  The data processing system as recited in claim 31, further comprising:
a modifying unit which modifies the adaptive input profile in response to

information determined from the received input pointer data.



